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3.2.13 Noise  
 
3.2.13.1 Overview  
 
In addition to this introductory information, this section is divided into three subsections.  
Section 3.2.13.2 provides a regulatory context, Section 3.2.13.3 includes general information 
regarding existing noise levels at the Project, and Section 3.2.13.3 describes known or potential 
Project effects on noise. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on noise.  Specifically, SSWD found three source documents regarding noise.  These 
are listed below and cited throughout this section. 
 


• Nevada County 2014 


• Placer County 2004 


• Yuba County 2010c 
 
3.2.13.2 Regulatory Context  


Noise is defined as unwanted sound.  It is emitted from many sources including airplanes, 
factories, railroads, power generation plants and highway vehicles.  The magnitude of noise is 
described by its sound pressure.  Because the range of sound pressure varies greatly, a 
logarithmic scale is used to relate sound pressures to a common reference level, the decibel.  
Sound pressures described in decibels are called sound pressure levels. 
 
Sound levels, measured using an “A-weighted decibel scale,” are expressed as decibels (dBA).  
This scale is frequency adjusted to represent the way the human ear responds to sounds. 
Throughout this analysis, all noise levels are expressed in dBA.  The degree of disturbance or 
annoyance of unwanted sound depends essentially on three things: 
 


• The amount and nature of the intruding noise 


• The relationship between the background noise and the intruding noise 


• The type of activity occurring where the noise is heard 
 
In considering the first of these factors, it is important to note that individuals have different 
sensitivity to noise.  Loud noises bother some people more than others.  In addition, people react 
differently to various patterns of noise, often depending on whether such noise is viewed as 
uncomfortable or offensive. 
 
With regard to the second factor, individuals tend to judge the annoyance of an unwanted noise 
in terms of its relationship to noise from other sources (i.e., background noise).  The blowing of a 
car horn at night when background noise levels are approximately 45 dBA generally would be 
more objectionable than the blowing of a car horn in the afternoon when background noises 
might be 55 dBA. 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Noise Pre-Application Document February 2016 
Page 3.2.13-2 ©2016, South Sutter Water District  


The third factor is related to the interference of noise with activities of individuals.  In a 60-dBA 
environment, normal work activities requiring high levels of concentration may be interrupted by 
loud noises, while activities requiring manual effort may not be interrupted to the same degree.  
Time-averaged descriptors are utilized to provide a better assessment of time-varying sound 
levels.  The three most common noise descriptors used in community noise surveys are the 
equivalent sound level (Leq), percentile distributions of sound levels (L%), and the day-night 
average sound level (Ldn).  The Leq is an energy-averaged sound level that includes both steady 
background sounds and transient short-term sounds.  The Leq is equivalent in energy to the 
fluctuating sound level over the measurement period.  The Leq is commonly used to describe 
traffic noise levels, which tend to be characterized by fluctuating sound levels. 
 
The L% indicates the sound level exceeded for a percentage of the measurement period.  For 
example, the L90 is the sound level exceeded for 90 percent of the measurement period and is 
commonly used to represent background sound levels.  The L10 is the sound level exceeded for 
10 percent of the measurement period and represents the peak sound levels present in the 
environment. 
 
The Ldn is another descriptor used to evaluate community noise levels.  The Ldn is a 24-hour 
average sound level, which includes a 10-dBA penalty added to nighttime sound levels (i.e., 
10:00 PM to 7:00 AM) because people tend to be more sensitive to noise during the nighttime.  
The Ldn sound level is commonly used to describe aircraft and train noise levels. 
 
For the State of California, noise intensity is also discussed in terms of Community Noise 
Equivalent Level, which presents a weighted average noise level that increases the relative 
significance of evening and nighttime noise.  The Community Noise Equivalent Level descriptor 
is used to evaluate community noise levels, which includes a 5 and 10 dBA penalty added to 
evening (i.e., 7:00 PM to 10:00 PM) and nighttime sound levels, respectively, in consideration of 
people’s increased sensitivity to noise during the evening and nighttime periods. 
 
County noise standards are generally established based on land use and zoning designations.  
This is done to ensure that acceptable noise levels are consistent with community development 
goals and policies.  As such, there can be variability between various counties’ noise standards, 
as is the case with Sierra, Yuba and Nevada counties – the counties in which the Project is 
located – due to their individual development patterns.  Table 3.2.13-1 summarizes the Sierra, 
Yuba and Nevada counties’ noise standards. 
 
Table 3.2.13-1.  Placer, Yuba and Nevada counties’ noise standards. 


On-site Sound Level 
Descriptor 


Day 
(7 AM - 7 PM) 


Evening 
(7 PM - 10 PM) 


Night 
(10 PM - 7 AM) 


Day 
(7 AM - 10 PM) 


Night 
(10 PM - 7 AM) 


PLACER COUNTY1 
Hourly Leq (dBA) -- -- -- 55 45 
Maximum -- -- -- 70 65 


YUBA COUNTY2 
Hourly Leq (dBA) 55 50 45 -- -- 
Maximum 65 60 55 -- -- 
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Table 3.2.13-1.  (continued) 
On-site Sound Level 


Descriptor 
Day 


(7 AM - 7 PM) 
Evening 


(7 PM - 10 PM) 
Night 


(10 PM - 7 AM) 
Day 


(7 AM - 10 PM) 
Night 


(10 PM - 7 AM) 
NEVADA COUNTY3 


Hourly Leq (dBA) 55 50 40 -- -- 
Maximum 75 65 55 -- -- 


1 Placer County Noise Ordinance (Placer County 2004) 
2 Yuba County Noise Ordinance Code (Yuba County 2010c) 
3 Nevada County General Plan, Chapter 9 (Nevada County 2014a) 
 
 
3.2.13.3 Project-Specific Noise Information 
 
The Project is located in a remote area, away from residential or commercial development.  
Generally, noise from the Camp Far West Powerhouse at the base of the Camp Far West Dam is 
the main source of ongoing Project noise but occurs at very low levels and is mostly 
underground or contained within a concrete building. 
 
3.2.13.4 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on noise.  The list was developed 
based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 
 Respondents to SSWD’s Questionnaire did not identify any specific known or 


potential effects of the Project on noise. 


• From SSWD: 
 Effects of proposed new Project construction on noise levels. 


 
3.2.13.5 List of Attachments 
 
There are no attachments to this section. 
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Study 4.1 
SPECIAL-STATUS PLANTS 


AND NON-NATIVE INVASIVE PLANTS STUDY 
February 2016 


 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) may have an effect on special-status plants and 
lead to the spread of non-native invasive plants (NNIP). 
 
For the purpose of this Special-status Plants Study (Study), a special-status plant is a plant 
species that has a reasonable possibility of being affected by Project O&M or associated 
recreation and meets one or more of the following criteria:  1) is listed by the Sacramento, 
California, office of the United States Department of the Interior, Fish and Wildlife Service 
(USFWS) as a Species of Concern (USFWS-S); 2) listed by the California Department of Fish 
and Wildlife (Cal Fish and Wildlife) as a California Rare (SR) species under the Native Species 
Plant Protection Act; 3) Fully Protected (FP) under California law; 4) listed as threatened or 
endangered under the California Endangered Species Act (CESA); or 5) listed on the California 
Native Plant Society’s (CNPS) Inventory of Rare and Endangered Plants.1   
 
For the purpose of this Study, NNIP an NNIP is a plant species listed as a noxious weed by the 
California Department of Food and Agriculture (CDFA).2,3 
 
2.0 Study Goals and Objectives 
 
The goal of this Study is to provide information to determine whether continued Project O&M or 
recreational use of Project facilities may have an adverse effect on special-status plant species or 
spread NNIPs. 
 
The objective of this Study is to gather the information necessary to meet the Study goal. 
 
The Study does not include the development of potential requirements in the new license. 
 


                                                 
1  Botanical species listed as threatened or endangered, or a candidate or proposed for listing, under the Endangered Species Act 


(ESA) are addressed in a SSWD’s relicensing Study 5.1, ESA-Listed Plants. 
2  CDFA-designated noxious weeds are typically assigned one of three ratings:  1) A-list plants are mandated for eradication or 


control; 2) B-list plants are widespread plants that Agricultural Commissioners may designate for local control efforts; and 3) 
C-list plants are considered too widespread to control (CDFA 2015). 


3  Aquatic invasive plants, including algae, are not addressed in this Study. 
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3.0 Existing Information and Need for Additional 
Information 


 
3.1 Special-status Plants 
 
Existing, relevant and reasonably available information regarding botanical resources and 
special-status plants in the Project Vicinity4 is provided in Section 3.2.4.2 of SSWD’s Pre-
Application Document (PAD).  SSWD identified 13 special-status plants species known to occur 
or with the potential to occur in the Project Vicinity, five of which were in United States 
Geological Survey (USGS) 1:24,000 scale topographic quadrangles containing the existing 
Federal Energy Regulatory Commission (FERC) Project Boundary.  Table 3.1-1 provides for 
each of these special-status plants:  1) status; 2) flowering period; 3) elevation range; 4) habitat 
requirements; 5) USGS quadrangle; and 6) documented occurrence in the Project Vicinity.  The 
list has been developed as a guide of species likely to occur within the existing FERC Project 
Boundary; however, all special-status plant species located during the Study will be mapped and 
reported. 
 
Table 3.1-1.  Special-status plants known or with the potential to occur in the Project Vicinity.  


Common Name/ 
Scientific Name Status1 Flowering 


Period 
Elevation 
Range (ft) 


Habitat 
Requirements 


USGS 
Quadrangle(s) 


Known From 
Project 


FOUND WITHIN QUARDRANGLES THAT INCLUDE THE FERC PROJECT BOUNDARY 


Mexican 
mosquito fern 
(Azolla mexicana) 


CRPR 4.2 Aug 100-330 Marshes and swamps, 
ponds, slow water Wolf 


Yes, one occurrence 
found in seep 3, 
which was located 
along the North 
Shore Recreation 
Area  


Brandegee’s 
clarkia  
(Clarkia biloba 
ssp. brandegeeae) 


CRPR 4.2 May-Jul 200-3,000 Chaparral, cismontane 
woodland, often roadcuts 


Wolf, Camp 
Far West, 
Auburn, Gold 
Hill, Rough 
and Ready, 
Lake Combie, 
Grass Valley 


Yes, two small 
occurrences along the 
south side of 
‘riverine’ reach of the 
reservoir  


Stinkbells 
(Fritillaria 
agrestis) 


CRPR 4.2 Mar-Jun 32-5,100 


Chaparral, cismontane 
woodland, valley and 
foothill grasslands, clay 
and sometimes 
serpentinite 


Camp Far West  No 


Humboldt lily 
(Lilium 
humboldtii 
ssp. humboldtii) 


CRPR 
4.2 May-Jul 295-4,200 


Chaparral, cismontane 
woodland, lower montane 
woodland 


Wolf, Auburn, 
Grass Valley, 
Lake Combie 


No 


Brazilian 
watermeal 
(Wolffia 
brasilensis) 


CRPR 2B.3 Apr-Dec 65-330 
Marshes and swamps 
(assorted shallow 
freshwater) 


Camp Far West  No 


Subtotal 5 
FOUND WITHIN QUARDRANGLES THAT DO NOT INCLUDE THE FERC PROJECT BOUNDARY 


Big-scale 
balsamroot 
(Balsamorhiza 
macrolepis) 


CRPR 1B.2 Mar-Jun 300-4,600 


Chaparral, cismontane 
woodland, and valley and 
foothill grassland 
(sometimes serpentine) 


Lincoln  No, though potential 
habitat present  


                                                 
4  In this Study, “Project Vicinity” refers to the area surrounding the Project on the order of USGS 1:24,000 topographic 


quadrangle. 
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Table 3.1-1.  (continued)  
Common Name/ 
Scientific Name Status1 Flowering 


Period 
Elevation 
Range (ft) 


Habitat 
Requirements 


USGS 
Quadrangle(s) 


Known From 
Project 


FOUND WITHIN QUARDRANGLES THAT DO NOT INCLUDE THE FERC PROJECT BOUNDARY (cont’d) 


Sierra foothills 
brodiaea 
(Brodiaea sierra) 


CRPR 4.3 May-Aug 164-3,100 
Chaparral, cismontane 
woodland, usually 
serpentinite or gabbroic 


Rough and 
Ready, Grass 
Valley, 
Smartville 


Yes, one occurrence 
along south side of 
‘riverine’ reach of 
reservoir2  


Dwarf downingia 
(Downingia 
pusilla) 


CRPR 2B.2 Mar-May 0-1,400 Valley and foothill 
grassland, vernal pools 


Sheridan, 
Lincoln, 
Browns Valley  


No 


Boggs Lake 
hedge-hyssop 
(Gratiola 
heterosepala) 


CRPR 1B.2, 
SE Apr-Aug 30-7,880 Marshes, swamps, and 


vernal pools Lincoln No 


Ahart’s dwarf 
rush 
(Juncus 
leiospermus var. 
ahartii) 


CRPR 1B.2 Mar-May 100-750 Valley and foothill 
grassland Lincoln  No 


Legenere  
(Legenere limosa) CRPR 1B.1 Apr-Jun 0-2,900 Vernal pools Browns Valley  No 


Brown beaked 
rush 
(Rhynchospora 
capitellata) 


CRPR 
2B.2 Jul-Aug 150-6,600 


Lower montane 
coniferous forest, 
meadows and seeps, 
marshes and swamps, 
upper montane forest 


Grass Valley No 


Pincushion 
navarretia 
(Navarretia 
myersii ssp. 
myersii) 


CRPR 1B.1 Apr-May 65-1,085 Vernal pools, often acidic Lincoln  No 


Subtotal 8 
Total 13 


Sources: CNPS 2015, Sycamore Associates 2013 
1 Special-status (CDFW 2015, USFWS 2015):  
 CRPR: California Rare Plant Rank (CNPS 2015) 
  1B: Species considered rare, threatened or endangered in California and elsewhere 
  2: Species considered rare, threatened or endangered in California, but more common elsewhere 
  3: More information needed about this species; review list 
  4: Limited distribution; watch list 
   .1: Species seriously threatened in California 
   .2: Species moderately threatened in California 
   .3: Species not very threatened in California 
 SE = State Endangered 
2 This occurrence from Sycamore Associates in 2013 is not yet in any of the online databases. 
 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal regarding the specific location of special-status plants in relation to Project facilities, Project 
O&M activities, Project recreation, and any other Project-related activities that might affect 
special-status plants. 
 
3.2 Non-native Invasive Plants 
 
Existing, relevant and reasonably available information regarding NNIPs in the Project Vicinity 
is provided in Section 3.2.4.2 of SSWD’s Pre-Application Document (PAD).  SSWD identified 
38 NNIP species with a reasonable potential to be affected by the Project.  Table 4.0-1 provides a 
target list of NNIPs for this study, including the following general information for each plant: 1) 
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scientific name; 2) common name; 3) CDFA status; 4) flowering period; 5) elevation; 6) 
preferred habitat and 7) known occurrence on the Project. Data to be collected will be based on 
the CDFA status: any species ranked A, B or Q will receive a quantitative analysis; any species 
ranked C will receive a qualitative analysis.  
 
Table 3.2-1.  NNIPs known to occur or potentially occurring in the Project Vicinity. 


Common Name/ 
Scientific Name 


CDFA 
Status 


Flowering 
Period 


Elevation 
(ft) Habitat 


KNOWN TO OCCUR WITHIN THE EXISTING FERC PROJECT BOUNDARY 
Barb goatgrass 
(Aegilops triuncialis) B May-Aug Below 3,300 Disturbed sites, cultivated fields, roadsides 


Italian thistle 
(Carduus pycnocephalus) B May-Jul Below 3,300 Roadsides, pastures, waste areas 


Yellow starthistle 
(Centaurea solstitialis) C Jun-Dec Below 4,300 Pastures, roadsides, disturbed grassland or woodland 


Rush skeletonweed 
(Chondrilla juncea) A May-Dec Below 2,000 Disturbed areas 


Bermudagrass 
(Cynodon dactylon) C Jun-Aug Below 3,000 Disturbed areas 


Klamathweed 
(Hypericum perforatum) C Jun-Sep Below 5,000 Rangeland areas, pastures, fields, roadsides, forest 


clearings, burned areas 
Subtotal 6 


NOT KNOWN TO OCCUR WITHIN THE EXISTING FERC PROJECT BOUNDARY 
Russian knapweed 
(Acroptilon repens) A May-Sept Below 6,200 Fields, roadsides, cultivated ground, disturbed areas 


Camelthorn 
(Alhagi maurorum) A Jun-Aug Below 1,640 Agricultural areas, riverbanks 


Alligatorweed 
(Alternanthera 
philoxeroides) 


A Jun-Oct Below 700 Shallow water, wet soils, ditches, marshes, pond 
margins, slow-moving watercourse 


Capeweed 
(Arctotheca calendula) A Mar-Jun Below 820 Disturbed sites 


Plumeless thistle 
(Carduus acanthoides) A May-Aug Below 4,300 Roadsides, pastures, waste areas 


Musk thistle 
(Carduus nutans) A Jun-Jul 330-4,000 Roadsides, pastures, waste areas 


Slenderflower thistle 
(Carduus tenuiflorus) C May-Jul Below 3,300 Disturbed sites, roadsides, pastures, annual 


grasslands, waste areas 
Woolly distaff thistle 
(Carthamus lanatus) B July-Aug Below 3,600 Disturbed sites 


Purple starthistle 
(Centaurea calcitrapa) B Jul-Oct Below 3,300 Disturbed areas 


Diffuse knapweed 
(Centaurea diffusa) A Jun-Sep Below 7,600 Fields, roadsides 


Spotted knapweed 
(Centaurea stoebe ssp. 
micranthos) 


A July-Aug Below 8,500 Open disturbed sites, grasslands, forested areas, 
roadsides 


Squarrose knapweed 
(Centaurea virgate var. 
squarrosa) 


A Jun-Aug Below 4,600 Degraded rangelands 


Canada thistle 
(Cirisum arvense) B Jun-Sep Below 5,900 Disturbed areas 


Artichoke thistle 
(Cynara cardunculus) B Apr-Jul Below 1,640 


Disturbed sites, open sites in grasslands, pasture, 
chaparral, riparian areas, abandoned agricultural 
fields 


Scotch broom 
(Cytisus scoparius) C Mar-Jun Below 3,300 Disturbed areas 


Water hyacinth 
(Eichhornia crassipes) C Jun-Oct Below 650 Ponds, sloughs, waterways 


Medusahead 
(Elymus caput-medusae) C Apr-Jul Below 6,900 Disturbed sites, grassland, openings in oak 


woodlands and chaparral 
Oblong spurge 
(Euphorbia oblongata) B Apr-Aug Below 3,300 Waste areas, disturbed sites, roadsides, fields 
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Table 3.2-1.  (continued) 
NOT KNOWN TO OCCUR WITHIN THE EXISTING FERC PROJECT BOUNDARY (continued) 


Leafy spurge 
(Euphorbia virgate) A Jun-Sep Below 4,600 Waste areas, disturbed sites, roadsides, fields 


Japanese knotweed 
(Fallopia japonica) B Jul-Oct Below 3,300 


Disturbed moist sites, roadsides, and riparian and 
wetland areas, upland sites where water tables are 
shallow 


Giant knotweed 
(Fallopia sachalinensis) B Jul-Oct Below 1,640 Disturbed moist sites, roadsides, and riparian and 


wetland areas 
French broom 
(Genista monspessulana) C Mar-May Below 1,600 Disturbed areas 


Hydrilla 
(Hydrilla verticillata) A Jun-Aug Below 650 Ditches, canals, ponds, reservoirs, lakes 


Dyer’s woad 
(Isatis tinctoria) B Apr-Jun Below 3,300 Roadsides, fields, disturbed sites 


Hairy whitetop 
(Lepidium appelianum) B Apr-Oct Below 6,600 Disturbed open sites, fields, pastures 


Lense-podded whitetop 
(Lepidium chalepense) B Apr-Aug Below 5,000 Disturbed open sites, fields, pastures 


White-top  
(Lepidium draba) B Apr-Aug Below 5,000 Disturbed, generally saline soils, fields 


Dalmation toadflax 
(Linaria genistifolia ssp. 
dalmatica) 


A May-Sep Below 3,300 Disturbed places, pastures, fields 


Purple loosestrife 
(Lythrum salicaria) B Jun-Sep Below 5,300 Seasonal wetlands, ditches, cultivated fields 


Scotch thistle 
(Onopordum acanthium) A Jul-Sep Below 5,300 Disturbed areas 


Tansy ragwort 
(Senecio jacobaea) B Jul-Sep Below 5,000 Disturbed sites, waste places, roadsides, fields 


Gorse 
(Ulex europaeus) B Nov-Jul Below 1,300 Disturbed areas 


Subtotal 32 
Total 38 


Sources: NRCS 2015; Cal-IPC 2015; CDFA 2015; DiTamaso and Healy 2007; Sycamore Associates 2013 
 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal reading the potential for the spread of NNIP. 
 
4.0 Study Methods 
 
4.1 Study Area 
 
The Study Area consists of four specific areas, each with a 100-foot-wide buffer around them, 
within the existing FERC Project Boundary:  1) the North Shore Recreation Area (NSRA); 2) the 
South Shore Recreation Area (SSRA); 3) the Camp Far West Dam and associated dikes and 
Spillway; and 4) the Camp Far West Dam Powerhouse, for a total of 505 acres.  These are the 
areas where SSWD’s Project O&M activities or Project-related recreation could affect special-
status plants or spread NNIP.  The facilities are described in Section 2 of SSWD’s PAD, and the 
Study Area is shown in Figure 4.1-1. 
 
If SSWD proposes an addition to the Project, the Study Area will be expanded, if necessary, to 
include areas potentially affected by the addition. 
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Figure 4.1-1.  Study Area for Special-status Plants and NNIP. 
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4.2 General Concepts and Procedures  
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to FERC; National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service (NMFS); USFWS; Cal Fish and Wildlife; and the State Water Resources Control 
Board describing the variance and reason for the variance.  SSWD will summarize in its 
Draft Application for New License (DLA) and in its Final Application for New License 
(FLA) all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, USFWS, Cal Fish and Wildlife or State 
Water Resources Control Board in a form, such as ESRI Shapefiles, GeoDatabases, or 
Coverage with appropriate metadata.  Metadata will be Federal Geographic Data 
Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
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(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
Study methods will consist of the following five steps:  1) gather data and prepare for field 
effort; 2) conduct field surveys; 3) prepare data and quality assure/quality control (QA/QC) data; 
4) consult with SSWD’s Project operations staff; and 5) prepare report.  Each step is described 
below. 
 
4.3.1 Step 1 – Gather Data and Prepare for Field Efforts 
 
SSWD will identify and map known occurrences of special-status plants within the Study Area, 
and prepare field maps for use by field survey teams.  The maps will include aerial imagery, 
Project features, and known special-status plant and NNIP occurrences.  Survey timing will be 
planned based on herbarium collection dates.  The map will be used for guidance purpose only; 



http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm
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all special-status plant species and NNIP located during the Study will be ultimately mapped and 
reported. 


4.3.2 Step 2 – Conduct Field Surveys 
 
In conjunction with SSWD’s relicensing Study 5.1, ESA-Listed Plants, and Study 5.2, ESA-
Listed Wildlife – Valley Elderberry Longhorn Beetle, SSWD’s surveyors will conduct special-
status plant and NNIP surveys as outlined in the “Botanical Survey” section of the Cal Fish and 
Wildlife’s Protocols for Surveying and Evaluating Impacts to Special Status Native Plant 
Populations and Natural Communities (CDFG 2009).  Surveys will be comprehensive over the 
entire Study Area, except for areas deemed to be unsafe (e.g., due to steep, unstable terrain) by 
the field team, using systematic field techniques to ensure thorough coverage, with additional 
efforts focused in habitats with a higher probability of supporting special-status plants (e.g., 
serpentine outcrops) and NNIP.  Surveys will be floristic in nature, documenting all species 
observed; taxonomy and nomenclature will be based on The Jepson Manual (Baldwin et al. 
2012).   
 
When special-status plants are documented within the Study Area, the following information will 
be collected: 
 


• Digital photographs to describe the occurrence, its habitat, and any potential threats (i.e., 
at least one digital photograph will be collected for each occurrence, with other 
photographs to document potential threats, or as needed). 


• Estimated area (i.e., approximate length and width) covered by the special-status plant 
population and estimated number of individual plants in the population.  If plant 
population is estimated to cover an area greater than 0.1 acre (ac), surveyors will 
delineate the occurrence boundary using a GPS unit, collecting either polygon data, or 
sufficient point data that a realistic occurrence polygon can be constructed from the point 
data using GIS.  For occurrences less than 0.1 ac in size, the location of the approximate 
center of the occurrence will be taken as point data using a GPS unit. 


• Dominant and subdominant vegetation in the area. 


• Estimated distance to nearest Project facility, feature, or Project-related activity. 


• Activities observed in the vicinity of the population that have a potential to adversely 
affect the population (e.g., recreational trails and uses). 


• Estimated phenology and descriptions of reproductive state. 
 
When NNIP are found within the Study Area, the following information will be collected: 
 


• Digital photographs, if needed, to describe the occurrence. 


• For those species where “quantitative” data is required, if a plant population is estimated 
to cover an area greater than 0.1 ac, or if the occurrence is linear (e.g., as along a road) 
and greater than 100 ft long, surveyors will delineate the approximate occurrence 
boundary, or end-points in the case of a linear occurrence, using a handheld GPS with an 
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accuracy of 50 ft.  If occurrences are smaller than those dimensions, only a single central 
GPS point is needed to indicate the location of the occurrence.  If a single GPS point is 
used to map an occurrence, the area of the NNIP population will be estimated using one 
of two acreage classes:  up to 0.01 ac, and 0.01 to 0.1 ac.  The NNIP cover of the 
occurrence will be characterized as either concentrated or diffuse. 


• NNIP indicated with the descriptor “qualitative” will be described more generally.  These 
species tend to produce large or diffuse populations that may be unwieldy to map in 
detail.  These “qualitative” species need only be mapped using a single GPS point near 
the center of the occurrence to indicate an occurrence.  The area of the infestation will be 
estimated into one of four acreage classes: up to 0.1 ac, 0.1-0.25 ac, 0.25-4.0 ac, and 
greater than 4 ac.  The NNIP cover of the occurrence will be characterized as either 
concentrated or diffuse. 


• Estimated distance to nearest Project facility, feature, or Project-related activity. 


• Activities observed in the vicinity of the NNIP population that have a potential to spread 
NNIPs. 


• Estimated phenology and descriptions of reproductive state of that invasive occurrence. 
 
4.3.3 Step 3 – Prepare Data and Quality Assure/Quality Control Data 
 
Following field surveys, SSWD will develop GIS maps depicting special-status plant and NNIP 
occurrences, Project facilities, features, and specific Project-related impacts (e.g., dispersed use 
camping) and other related information collected during the Study.  Field data will then be 
subject to QA/QC procedures, including spot-checks of transcription and comparison of GIS 
maps with field notes to verify locations of mapped occurrences. 
 
4.3.4 Step 4 – Consult with SSWD’s Project Operations Staff 
 
Once the locations of occurrences in the Study Area are defined, SSWD’s O&M staff will be 
consulted to identify Project O&M and Project-related activities that typically occur in the area 
of the special-status plant and NNIP occurrences that have a potential to adversely affect the 
special-status species or spread NNIPs. 
 
4.3.5 Step 5 – Prepare Report 
 
SSWD will prepare a report that includes the following sections: 1) Study Goals and Objectives; 
2) Methods; 3) Results; 4) Discussion; and 5) Description of Variances from the FERC-approved 
Study proposal, if any.  The report will include GIS maps that show each special-status plant and 
NNIP occurrence location in respect to Project facilities and features. 
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5.0 Consistency of Methodology with Generally Accepted 
Scientific Practices 


 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including the Don Pedro Project (FERC No. 
2299), Yuba River Hydroelectric Project (FERC No. 2246) and Merced River Hydroelectric 
project (FERC No. 2179), and uses standard botanical survey methods as defined by Cal Fish 
and Wildlife. 
 
6.0 Schedule 
 
SSWD anticipates the schedule to complete the study as follows:  
 
Planning ............................................................................................................................ May 2016 
Fieldwork ...................................................................................................... June 2016 – May 2017 
QA/QC Review ................................................................................................................. June 2017 
Study Report Preparation ..................................................................... July 2017 – December 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this Study in 2015 dollars is between $81,500 and $99,500. 
 
8.0 References Cited 
 
Baldwin, B.G., D.H. Goldman, D.J. Keil, R. Patterson, T.J. Rosatti, and D.H. Wilken, editors. 


2012. The Jepson manual: vascular plants of California, second edition. University of 
California Press, Berkeley. 


California Department of Food and Agriculture (CDFA). 2015. Encycloweedia – Weed Ratings. 
Available online: 
<http://www/cdfa/ca/gov/plant/ipc/encycloweedia/winfo_weedratings.html>. Accessed 
August 8, 2015. California Department of Food and Agriculture, Sacramento, CA. 


California Department of Fish and Wildlife (CDFW). 2015.  California Natural Diversity 
Database.  RareFind 5.  Available online: 
<http://www.dfg.ca.gov/biogeodata/cnddb/mapsanddata.asp>.  Accessed July 1, 2015.  
California Department of Fish and Wildlife, Sacramento, CA.  


California Department of Fish and Game (CDFG).  2009.  Protocols for Surveying and 
Evaluating Impacts to Special Status Native Plant Populations and Natural Communities.  
Available online: <www.fws.gov/sacramento/ 
es/.../Listed_plant_survey_guidelines.PDF> 



http://www.fws.gov/sacramento/%20es/.../Listed_plant_survey_guidelines.PDF

http://www.fws.gov/sacramento/%20es/.../Listed_plant_survey_guidelines.PDF





South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Special-Status Plants and NNIP Study Plan February 2016 
Page 14 of 14 ©2016, South Sutter Water District 


California Invasive Plant Council (Cal-IPC). 2015. California Invasive Plant Inventory Database. 
Available online: < http://www.cal-ipc.org/paf/>. Accessed: July 2, 2015. California 
Invasive Plant Council, Berkeley, CA. 


California Native Plant Society (CNPS).  2015.  California Native Plant Society Rare Plant 
Program – The California Rare Plant Ranking System.  Available online: 
<http://www.cnps.org/cnps/rareplants/ranking.php>.  Accessed July 2, 2015.  California 
Native Plant Society, Sacramento, CA. 


Sycamore Environmental Consultants, Inc. 2013. Biological Assessment: Camp Far West 
Reservoir Project. FERC No. P-2997. Sacramento, CA. 


United States Department of Agriculture, Natural Resources Conservation Service (NRCS). 
2015. California State-listed Noxious Weeds. Available online: < 
http://plants.usda.gov/java/noxious?rptType=State&statefips=06>. Accessed: August 8, 
2015. United States Department of Agriculture, Natural Resources Conservation Service, 
Davis, CA.  


United States Fish and Wildlife Service (USFWS).  2015.  IPaC Information for Planning and 
Conservation; Version 2.1.0.  IPaC Trust Resources Report for Nevada, Placer and Yuba 
counties, California.  Available online: <http://ecos.fws.gov/ipac/>.  Accessed July 1, 
2015.  United States Fish and Wildlife Service, Sacramento, CA.  





		1.0 Project Nexus

		2.0 Study Goals and Objectives

		3.0 Existing Information and Need for Additional Information

		3.1 Special-status Plants

		3.2 Non-native Invasive Plants



		4.0 Study Methods

		4.1 Study Area

		Figure 4.1-1.  Study Area for Special-status Plants and NNIP.

		4.2 General Concepts and Procedures

		4.3 Methods

		4.3.1 Step 1 – Gather Data and Prepare for Field Efforts

		4.3.2 Step 2 – Conduct Field Surveys

		4.3.3 Step 3 – Prepare Data and Quality Assure/Quality Control Data

		4.3.4 Step 4 – Consult with SSWD’s Project Operations Staff

		4.3.5 Step 5 – Prepare Report





		5.0 Consistency of Methodology with Generally Accepted Scientific Practices

		6.0 Schedule

		7.0 Level of Effort and Cost

		8.0 References Cited






South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-i 


Table of Contents 
Section No. Description Page No. 
Glossary ................................................................................................................................. GLO-1 
1.0 Introduction ...................................................................................................................... 1-1 


1.1 South Sutter Water District’s Intent to Apply for a New License for the 
Camp Far West Hydroelectric Project ................................................................. 1-1 
1.1.1 The South Sutter Water District ............................................................... 1-1 
1.1.2 Brief Description of the Project ............................................................... 1-3 


1.2 Purpose of the Pre-Application Document .......................................................... 1-6 
1.3 Statutory and Regulatory Requirements .............................................................. 1-6 


1.3.1 Migratory Bird Treaty Act of 1918 .......................................................... 1-7 
1.3.2 Federal Power Act of 1920 ...................................................................... 1-8 
1.3.3 Bald and Golden Eagle Protection Act of 1940 ....................................... 1-9 
1.3.4 California Fully Protected Species Statutes (1957) ............................... 1-10 
1.3.5 National Historic Preservation Act of 1966 ........................................... 1-10 
1.3.6 Wild and Scenic Rivers Act of 1968...................................................... 1-11 
1.3.7 National Environmental Policy Act of 1969 .......................................... 1-11 
1.3.8 Federal Water Pollution Control Act of 1970 ........................................ 1-12 
1.3.9 Clean Air Act of 1970 ............................................................................ 1-16 
1.3.10 California Environmental Quality Act of 1970 ..................................... 1-16 
1.3.11 Coastal Zone Management Act of 1972 ................................................ 1-17 
1.3.12 California Wild and Scenic Rivers Act of 1972 .................................... 1-18 
1.3.13 Endangered Species Act of 1973 ........................................................... 1-18 
1.3.14 Magnuson-Stevens Fishery Conservation and Management Act of 


1976........................................................................................................ 1-20 
1.3.15 California Native Plant Protection Act of 1977 ..................................... 1-21 
1.3.16 Pacific Northwest Electric Power Planning and Conservation Act 


of 1980 ................................................................................................... 1-21 
1.3.17 Wilderness Act of 1984 ......................................................................... 1-21 
1.3.18 California Endangered Species Act of 1984 .......................................... 1-22 
1.3.19 Americans with Disabilities Act of 2010 ............................................... 1-22 


1.4 Comprehensive Plans ......................................................................................... 1-22 
1.4.1 Qualifying Plans..................................................................................... 1-22 
1.4.2 Non-Qualifying Comprehensive Plans .................................................. 1-34 


1.5 SSWD’s Relicensing Process Plan and Schedule .............................................. 1-34 
1.5.1 Regulatory Relicensing Deadlines ......................................................... 1-34 
1.5.2 SSWD’s Proposed Location and Dates of the TLP Joint Meeting 


and Site Visit or the ILP NEPA Scoping Meeting and Site Visit .......... 1-41 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-ii ©2016, South Sutter Water District 


Table of Contents (continued) 
Section No. Description Page No. 


1.5.3 Discretionary Activities ......................................................................... 1-42 
1.5.4 Relicensing Communication Guidelines................................................ 1-42 


1.6 List of Attachments ............................................................................................ 1-49 
2.0 Existing and Proposed Project ......................................................................................... 2-1 


2.1 Existing Project .................................................................................................... 2-1 
2.1.1 Facilities and Features.............................................................................. 2-1 


2.1.1.1 Main Dam and Auxiliary Dams ............................................. 2-2 
2.1.1.2 Reservoir ................................................................................ 2-2 
2.1.1.3 Spillway ................................................................................. 2-3 
2.1.1.4 Intakes .................................................................................... 2-3 
2.1.1.5 Conveyance Systems ............................................................. 2-3 
2.1.1.6 Powerhouse ............................................................................ 2-3 
2.1.1.7 Camp Far West Switchyard ................................................... 2-4 
2.1.1.8 Recreation Facilities............................................................... 2-4 
2.1.1.9 Gages...................................................................................... 2-5 
2.1.1.10 Primary Roads ........................................................................ 2-5 


2.1.2 Project Boundary ..................................................................................... 2-5 
2.1.3 Safety ....................................................................................................... 2-6 
2.1.4 Operations ................................................................................................ 2-6 


2.1.4.1 Assurance of Public and Employee Safety ............................ 2-6 
2.1.4.2 Anticipated Water Availability .............................................. 2-6 
2.1.4.3 Typical Operations ................................................................. 2-7 
2.1.4.4 Operations in Representative Wet, Normal, and Dry 


Water Years ........................................................................... 2-8 
2.1.4.5 Monthly and Annual Energy Generation and 


Dependable Capacity ........................................................... 2-10 
2.1.4.6 Project Operations Model .................................................... 2-11 


2.1.5 Existing Environmental Measures ......................................................... 2-15 
2.1.5.1 Measures in Current FERC License .................................... 2-15 
2.1.5.2 Measures in Water Rights, Agreements and Contracts ....... 2-25 
2.1.5.3 Current FERC License Project Maps, Design Drawings 


and Plans .............................................................................. 2-28 
2.1.6 Compliance History ............................................................................... 2-30 
2.1.7 Current Net Investment .......................................................................... 2-30 


2.2 Proposed Changes to the Existing Project ......................................................... 2-30 
2.3 List of Attachments ............................................................................................ 2-30 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-iii 


Table of Contents (continued) 
Section No. Description Page No. 
3.0 Existing Environment And Potential Project Effects....................................................... 3-1 


3.1 General Description of the River Basin ............................................................... 3-1 
3.1.1 Existing Water Projects in the Bear River Basin ..................................... 3-1 
3.1.2 The River Basin ....................................................................................... 3-2 
3.1.3 Climate ................................................................................................... 3-11 
3.1.4 Major Land Uses .................................................................................... 3-11 
3.1.5 Major Water Uses .................................................................................. 3-12 


3.2 Existing Environment and Effects ..................................................................... 3-12 
3.2.1 Geology and Soils .............................................................................. 3.2.1-1 


3.2.1.1 Overview .......................................................................... 3.2.1-1 
3.2.1.2 Geologic Features ............................................................ 3.2.1-1 
3.2.1.3 Tectonic History............................................................... 3.2.1-5 
3.2.1.4 Mineral Resources ........................................................... 3.2.1-5 
3.2.1.5 Physiography and Geomorphology.................................. 3.2.1-9 
3.2.1.6 Erosion and Sedimentation ............................................ 3.2.1-10 
3.2.1.7 Soils................................................................................ 3.2.1-13 
3.2.1.8 Existing Information ...................................................... 3.2.1-18 


3.2.1.8.1 Upstream of the Project ............................... 3.2.1-18 
3.2.1.8.2 Within the Project ........................................ 3.2.1-20 
3.2.1.8.3 Lower Bear River ......................................... 3.2.1-22 


3.2.1.9 Known or Potential Project Effects ................................ 3.2.1-27 
3.2.1.10 List of Attachments ........................................................ 3.2.1-28 


3.2.2 Water Resources ................................................................................ 3.2.2-1 
3.2.2.1 Overview .......................................................................... 3.2.2-1 
3.2.2.2 Drainage Areas of the Bear River Sub-basins ................. 3.2.2-2 
3.2.2.3 Stream Reaches Affected by the Project .......................... 3.2.2-2 
3.2.2.4 Morphometric Data for Existing Project Reservoirs ....... 3.2.2-2 
3.2.2.5 Streamflow, Gage Data and Flow Statistics .................... 3.2.2-3 


3.2.2.5.1 Streamflow and Other Gages in the 
Project Vicinity .............................................. 3.2.2-4 


3.2.2.5.2 Regulated Hydrology Data for Project 
Facilities and Potentially Affected 
Sections of the Bear River and 
Tributaries ...................................................... 3.2.2-5 


3.2.2.6 Existing Designated Beneficial Uses ............................. 3.2.2-26 
3.2.2.7 Existing Water Quality Objectives ................................ 3.2.2-26 
3.2.2.8 Existing and Proposed Water Rights Potentially 


Affecting or Affected by the Project .............................. 3.2.2-28 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-iv ©2016, South Sutter Water District 


Table of Contents (continued) 
Section No. Description Page No. 


3.2.2.8.1 Water Rights Upstream of the Project 
Area That Affect the Project ........................ 3.2.2-28 


3.2.2.8.2 Water Rights within the Project ................... 3.2.2-29 
3.2.2.8.3 Water Rights Downstream of the Project 


Affected by the Project ................................ 3.2.2-31 
3.2.2.9 Existing Water Quality Data .......................................... 3.2.2-32 


3.2.2.9.1 Water Temperature ...................................... 3.2.2-32 
3.2.2.9.2 Water Quality ............................................... 3.2.2-44 


3.2.2.10 Mercury and Related Resources .................................... 3.2.2-51 
3.2.2.10.1 Within the Project Area ............................... 3.2.2-52 
3.2.2.10.2 Lower Bear River ......................................... 3.2.2-53 


3.2.2.11 Known or Potential Project Effects ................................ 3.2.2-54 
3.2.2.12 List of Attachments ........................................................ 3.2.2-55 


3.2.3 Aquatic Resources ............................................................................. 3.2.3-1 
3.2.3.1 Overview .......................................................................... 3.2.3-1 
3.2.3.2 Historic Distribution of Fish and Influences Affecting 


Bear River Fisheries ......................................................... 3.2.3-1 
3.2.3.2.1 Historic Distribution ...................................... 3.2.3-1 
3.2.3.2.2 Anadromous Fish ........................................... 3.2.3-3 


3.2.3.3 Special-Status Aquatic Species ........................................ 3.2.3-4 
3.2.3.3.1 Central Valley fall and late fall-run 


Chinook salmon ESU (NMFS-S, CSC) ......... 3.2.3-5 
3.2.3.4 Aquatic Invasive Species ............................................... 3.2.3-13 
3.2.3.5 Aquatic Resources of the Bear River Area .................... 3.2.3-29 


3.2.3.5.1 Upstream of the Project ............................... 3.2.3-29 
3.2.3.5.2 Within the Project ........................................ 3.2.3-31 
3.2.3.5.3 Lower Bear River ......................................... 3.2.3-33 


3.2.3.6 Known or Potential Project Effects ................................ 3.2.3-38 
3.2.3.7 List of Attachments ........................................................ 3.2.3-38 


3.2.4 Terrestrial Resources ......................................................................... 3.2.4-1 
3.2.4.1 Overview .......................................................................... 3.2.4-1 
3.2.4.2 Botanical Resources ......................................................... 3.2.4-2 


3.2.4.2.1 CalVeg Mapping (Forest Service 2014) ........ 3.2.4-2 
3.2.4.2.2 Special-Status Plants ...................................... 3.2.4-9 
3.2.4.2.3 Non-Native Invasive Plants ......................... 3.2.4-11 


3.2.4.3 Wildlife Habitat ............................................................. 3.2.4-13 
3.2.4.4 Special-status Wildlife Species ...................................... 3.2.4-15 


3.2.4.4.1 Special-status Wildlife Species with the 
Potential to Occur in the Project Area ......... 3.2.4-15 


3.2.4.4.2 Special-status Bat Survey ............................ 3.2.4-20 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-v 


Table of Contents (continued) 
Section No. Description Page No. 


3.2.4.5 Commercially-Valuable Wildlife Species ..................... 3.2.4-21 
3.2.4.5.1 Mule Deer .................................................... 3.2.4-26 


3.2.4.6 Wetlands, Riparian, and Littoral Habitats of the Project 
Area ................................................................................ 3.2.4-27 
3.2.4.6.1 Wetlands ...................................................... 3.2.4-31 
3.2.4.6.2 Riparian Habitat ........................................... 3.2.4-34 
3.2.4.6.3 Littoral Habitat ............................................. 3.2.4-34 


3.2.4.7 Known or Potential Project Effects ................................ 3.2.4-35 
3.2.4.8 List of Attachments ........................................................ 3.2.4-36 


3.2.5 Threatened and Endangered Species ................................................. 3.2.5-1 
3.2.5.1 Overview .......................................................................... 3.2.5-1 
3.2.5.2 ESA-Listed Species ......................................................... 3.2.5-2 


3.2.5.2.1 Listed Plants and Animals ............................. 3.2.5-2 
3.2.5.3 ESA Listed Species Life Histories ................................... 3.2.5-5 


3.2.5.3.1 Hartweg’s Golden Sunburst (FE, SE & 
CRPR 1B.1) ................................................... 3.2.5-5 


3.2.5.3.2 Valley Elderberry Longhorn Beetle (FT) ...... 3.2.5-6 
3.2.5.3.3 Conservancy Fairy Shrimp (FE) .................... 3.2.5-8 
3.2.5.3.4 Vernal Pool Fairy Shrimp (FT) and 


Vernal Pool Tadpole Shrimp (FE), ................ 3.2.5-9 
3.2.5.3.5 California Red-Legged Frog (FT) ................ 3.2.5-12 
3.2.5.3.6 Giant Garter Snake (FT & ST)..................... 3.2.5-15 
3.2.5.3.7 Steelhead, California Central Valley 


DPS (FT) ...................................................... 3.2.5-16 
3.2.5.3.8 Chinook Salmon, Central Valley Spring-


Run ESU (FT & ST) .................................... 3.2.5-19 
3.2.5.3.9 Western Yellow-Billed Cuckoo, Western 


U.S. DPS (FT, SE & BCC) .......................... 3.2.5-21 
3.2.5.4 Known or Potential Project Effects ................................ 3.2.5-23 
3.2.5.5 List of Attachments ........................................................ 3.2.5-23 


3.2.6 Recreation Resources ......................................................................... 3.2.6-1 
3.2.6.1 Overview .......................................................................... 3.2.6-1 
3.2.6.2 Recreation Facilities and Opportunities in and around 


the Project Reservoir ........................................................ 3.2.6-1 
3.2.6.2.1 Recreation Opportunities ............................... 3.2.6-1 
3.2.6.2.2 Project Recreation Facilities .......................... 3.2.6-2 


3.2.6.3 Recreation Facilities and Opportunities Downstream of 
the Project ...................................................................... 3.2.6-25 


3.2.6.4 Current Project Recreation Use Levels .......................... 3.2.6-25 
3.2.6.5 Recreation Needs Identified in Management Plans ....... 3.2.6-27 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-vi ©2016, South Sutter Water District 


Table of Contents (continued) 
Section No. Description Page No. 


3.2.6.5.1 Statewide California Outdoor Recreation 
Plan .............................................................. 3.2.6-27 


3.2.6.5.2 Public Opinions and Attitudes in 
Outdoor Recreational Survey in 
California 2012 ............................................ 3.2.6-28 


3.2.6.5.3 Placer County General Plan ......................... 3.2.6-29 
3.2.6.5.4 Nevada County General Plan ....................... 3.2.6-29 
3.2.6.5.5 Yuba County General Plan .......................... 3.2.6-30 
3.2.6.5.6 Yuba County Parks Master Plan .................. 3.2.6-30 
3.2.6.5.7 USFWS Fisheries Recreational Policy ........ 3.2.6-30 


3.2.6.6 Other Regionally or Nationally Significant Recreation 
Areas in the Project Region ........................................... 3.2.6-31 


3.2.6.7 Known or Potential Project Effects ................................ 3.2.6-31 
3.2.6.8 List of Attachments ........................................................ 3.2.6-32 


3.2.7 Land Use ............................................................................................ 3.2.7-1 
3.2.7.1 Overview .......................................................................... 3.2.7-1 
3.2.7.2 Regional Context ............................................................. 3.2.7-2 


3.2.7.2.1 Public and Private Land Ownership and 
Zoning Ordinances ......................................... 3.2.7-2 


3.2.7.2.2 Public Land .................................................... 3.2.7-4 
3.2.7.2.3 Wild and Scenic Rivers, Wilderness 


Areas, and National Scenic Trails .................. 3.2.7-4 
3.2.7.2.4 Nationwide Rivers Inventory ......................... 3.2.7-6 
3.2.7.2.5 USACE-Jurisdictional Wetlands ................... 3.2.7-6 
3.2.7.2.6 FEMA Floodplains......................................... 3.2.7-6 
3.2.7.2.7 Other Public Lands ........................................ 3.2.7-9 


3.2.7.3 Project-Specific Land Use Information ......................... 3.2.7-11 
3.2.7.3.1 Area and Land Ownership within the 


FERC Project Boundary .............................. 3.2.7-11 
3.2.7.3.2 Land Use Management ................................ 3.2.7-11 
3.2.7.3.3 Project-Related Land Use Permits and 


Easements .................................................... 3.2.7-11 
3.2.7.3.4 SSWD’s Vehicular Access to Project 


Facilities for Operation and Maintenance .... 3.2.7-11 
3.2.7.3.5 Project-Related Wildfires and SSWD’s 


Policy Regarding Fire Prevention and 
Suppression .................................................. 3.2.7-12 


3.2.7.3.6 Shoreline Buffer Zones Policy and 
Shoreline Management Plan ........................ 3.2.7-17 


3.2.7.3.7 Public Safety ................................................ 3.2.7-17 
3.2.7.3.8 Law Enforcement ......................................... 3.2.7-17 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-vii 


Table of Contents (continued) 
Section No. Description Page No. 


3.2.7.3.9 Restricted Public Access to Project 
Waters and Land .......................................... 3.2.7-18 


3.2.7.3.10 Use of Herbicides and Pesticides ................. 3.2.7-18 
3.3.7.3.11 Use of Cloud Seeding .................................. 3.2.7-18 
3.3.7.3.12 Management of Debris Collected in 


Reservoirs .................................................... 3.2.7-18 
3.2.7.4 Known or Potential Project Effects ................................ 3.2.7-18 
3.2.7.5 List of Attachments ........................................................ 3.2.7-18 


3.2.8 Aesthetic Resources ........................................................................... 3.2.8-1 
3.2.8.1 Overview .......................................................................... 3.2.8-1 
3.2.8.2 Regional Context ............................................................. 3.2.8-1 
3.2.8.3 Aesthetic Resource Management Plans ........................... 3.2.8-2 


3.2.8.3.1 County General Plans .................................... 3.2.8-2 
3.2.8.4 Aesthetic Character in the Project Area ........................... 3.2.8-3 


3.2.8.4.1 Camp Far West Reservoir .............................. 3.2.8-4 
3.2.8.4.2 Camp Far West Dam and Spillway ................ 3.2.8-4 
3.2.8.4.3 Camp Far West Powerhouse and 


Transmission Line .......................................... 3.2.8-5 
3.2.8.5 Known or Potential Project Effects .................................. 3.2.8-5 
3.2.8.6 List of Attachments .......................................................... 3.2.8-6 


3.2.9 Socioeconomic Resources ................................................................. 3.2.9-1 
3.2.9.1 Overview .......................................................................... 3.2.9-1 
3.2.9.2 Placer County ................................................................... 3.2.9-1 


3.2.9.2.1 Population Size .............................................. 3.2.9-1 
3.2.9.2.2 Towns and Cities............................................ 3.2.9-2 
3.2.9.2.3 Population Density and Housing 


Distribution .................................................... 3.2.9-2 
3.2.9.2.4 Households/Family Distribution and 


Income............................................................ 3.2.9-2 
3.2.9.2.5 Ethnicity ......................................................... 3.2.9-3 
3.2.9.2.6 Education ....................................................... 3.2.9-3 
3.2.9.2.7 Labor Force .................................................... 3.2.9-4 
3.2.9.2.8 Industry .......................................................... 3.2.9-4 


3.2.9.3 Yuba County .................................................................... 3.2.9-4 
3.2.9.3.1 Population Size .............................................. 3.2.9-4 
3.2.9.3.2 Towns and Cities............................................ 3.2.9-5 
3.2.9.3.3 Population Density and Housing 


Distribution .................................................... 3.2.9-5 
3.2.9.3.4 Households/Family Distribution and 


Income............................................................ 3.2.9-5 
3.2.9.3.5 Ethnicity ......................................................... 3.2.9-6 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-viii ©2016, South Sutter Water District 


Table of Contents (continued) 
Section No. Description Page No. 


3.2.9.3.6 Education ....................................................... 3.2.9-6 
3.2.9.3.7 Labor Force .................................................... 3.2.9-6 
3.2.9.3.8 Industry .......................................................... 3.2.9-7 


3.2.9.4 Nevada County................................................................. 3.2.9-7 
3.2.9.4.1 Population Size .............................................. 3.2.9-7 
3.2.9.4.2 Towns and Cities............................................ 3.2.9-7 
3.2.9.4.3 Population Density and Housing 


Distribution .................................................... 3.2.9-8 
3.2.9.4.4 Households/Family Distribution and 


Income............................................................ 3.2.9-8 
3.2.9.4.5 Ethnicity ......................................................... 3.2.9-9 
3.2.9.4.6 Education ....................................................... 3.2.9-9 
3.2.9.4.7 Labor Force .................................................... 3.2.9-9 
3.2.9.4.8 Industry ........................................................ 3.2.9-10 


3.2.9.5 Project-Specific Information .......................................... 3.2.9-10 
3.2.9.5.1 Staffing ......................................................... 3.2.9-10 
3.2.9.5.2 Annual Fees ................................................. 3.2.9-10 


3.2.9.6 Known or Potential Project Effects ................................ 3.2.9-11 
3.2.9.7 List of Attachments ........................................................ 3.2.9-11 


3.2.10 Cultural Resources ........................................................................... 3.2.10-1 
3.2.10.1 Overview ........................................................................ 3.2.10-1 
3.2.10.2 Background Research .................................................... 3.2.10-1 


3.2.10.2.1 Previously Recorded Resources ................... 3.2.10-2 
3.2.10.2.2 Potential Historic Sites ................................. 3.2.10-7 
3.2.10.2.3 Previous Cultural Studies ............................. 3.2.10-8 


3.2.10.3 Cultural Context ............................................................. 3.2.10-9 
3.2.10.3.1 Prehistoric Context....................................... 3.2.10-9 
3.2.10.3.2 Ethnohistoric Context ................................ 3.2.10-13 
3.2.10.3.3 Historic Context ......................................... 3.2.10-16 


3.2.10.4 Known or Potential Project Effects .............................. 3.2.10-22 
3.2.10.5 List of Attachments ...................................................... 3.2.10-22 


3.2.11 Tribal Interests ................................................................................. 3.2.11-1 
3.2.11.1 Overview ........................................................................ 3.2.11-1 
3.2.11.2 Potentially-Affected Native American Tribes and 


Sacred Lands .................................................................. 3.2.11-1 
3.2.11.3 Known Indian Trust Assets and Traditional Cultural 


Properties ....................................................................... 3.2.11-2 
3.2.11.4 Known or Potential Project Effects ................................ 3.2.11-3 
3.2.11.5 List of Attachments ........................................................ 3.2.11-3 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-ix 


Table of Contents (continued) 
Section No. Description Page No. 


3.2.12 Air Resources ................................................................................... 3.2.12-1 
3.2.12.1 Overview ........................................................................ 3.2.12-1 
3.2.12.2 Regulatory Context ........................................................ 3.2.12-1 
3.2.12.3 Existing Air Quality ....................................................... 3.2.12-4 
3.2.12.4 Project Air Quality ......................................................... 3.2.12-4 
3.2.12.5 Known or Potential Project Effects ................................ 3.2.12-5 
3.2.12.6 List of Attachments ........................................................ 3.2.12-5 


3.2.13 Noise ................................................................................................ 3.2.13-1 
3.2.13.1 Overview ........................................................................ 3.2.13-1 
3.2.13.2 Regulatory Context ........................................................ 3.2.13-1 
3.2.13.3 Project-Specific Noise Information ............................... 3.2.13-3 
3.2.13.4 Known or Potential Project Effects ................................ 3.2.13-3 
3.2.13.5 List of Attachments ........................................................ 3.2.13-3 


4.0 Issues and Proposed Studies ............................................................................................ 4-1 
4.1 Preliminary Issues ................................................................................................ 4-1 


4.1.1 Geology and Soils .................................................................................... 4-2 
4.1.2 Water Resources ...................................................................................... 4-2 
4.1.3 Aquatic Resources ................................................................................... 4-3 
4.1.4 Terrestrial Resources ............................................................................... 4-3 
4.1.5 Federal Endangered Species Act Listed and Candidate Species ............. 4-4 
4.1.6 Recreation ................................................................................................ 4-4 
4.1.7 Land Use .................................................................................................. 4-4 
4.1.8 Aesthetic Resources ................................................................................. 4-4 
4.1.9 Socioeconomic Resources ....................................................................... 4-5 
4.1.10 Cultural Resources ................................................................................... 4-5 
4.1.11 Tribal Interests ......................................................................................... 4-5 
4.1.12 Air Resources ........................................................................................... 4-5 
4.1.13 Noise ........................................................................................................ 4-5 


4.2 Data Gap Analysis ............................................................................................... 4-6 
4.3 SSWD Proposed Measures ................................................................................ 4-14 
4.4 Proposed Studies ................................................................................................ 4-14 


4.4.1 Study Plan Template .............................................................................. 4-14 
4.4.2 SSWD’s Proposed Studies ..................................................................... 4-15 


4.5 List of Attachments ............................................................................................ 4-18 
5.0 References Cited .............................................................................................................. 5-1 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-x ©2016, South Sutter Water District 


List of Figures 
Figure No. Description Page No. 
1.1-1. South Sutter Water District’s service area. .......................................................... 1-2 
1.1-2. Bear River watershed in relation to the Feather River and other 


tributaries to the Sacramento River. ..................................................................... 1-4 
1.1-3. SSWD’s Camp Far West Hydroelectric Project and Project 


Vicinity. ............................................................................................................... 1-5 
2.1-1. Camp Far West Hydroelectric Project releases and storage in a 


representative Wet Water Year – 1995 (CDEC Gage BPG was 
unavailable for 1995). .......................................................................................... 2-9 


2.1-2. Camp Far West Hydroelectric Project releases and storage in a 
representative Normal Water Year – 2003. ......................................................... 2-9 


2.1-3. Camp Far West Hydroelectric Project releases and storage in a 
representative Dry Water Year – 2001 (CDEC gage BPG was 
unavailable for 2001). ........................................................................................ 2-10 


2.1-4. Camp Far West Hydroelectric Project, SSWD, CFWID, and Ops 
Model nodes. ...................................................................................................... 2-13 


3.1-1. Streambed gradient of the Bear River from Camp Far West 
Reservoir, the most upstream Project facility, to the Bear River’s 
confluence with the Feather River. ...................................................................... 3-3 


3.1-2. Bear River drainage sub-basins. .......................................................................... 3-4 
3.1-3. General location of dams within the Bear River watershed. ............................. 3-10 
3.2.1-1. Geology map of Project Vicinity. .................................................................. 3.2.1-3 
3.2.1-2. Active and inactive mines in the Project Vicinity. ........................................ 3.2.1-7 
3.2.1-3. Slopes in the Project Vicinity. ..................................................................... 3.2.1-11 
3.2.1-4. Soil associations in the Project Vicinity. ..................................................... 3.2.1-15 
3.2.1-5. Camp Far West Dam and Spillway on the Bear River at RM 16.9. ............ 3.2.1-22 
3.2.1-6. Example of slopes and floodplain development downstream of 


Pleasant Grove Road. ................................................................................... 3.2.1-24 
3.2.1-7. Example of active floodplain just downstream of non-Project 


diversion dam. .............................................................................................. 3.2.1-25 
3.2.1-8. Longitudinal profile and habitat types mapped in the lower Bear 


River. ............................................................................................................ 3.2.1-26 
3.2.1-9. Effects of introduced giant cane in enhancing cover, channel 


complexity, and sorting of spawning-size gravels (2-64 mm). .................... 3.2.1-27 
3.2.2-1. Camp Far West Reservoir storage-area-elevation curves. ............................. 3.2.2-3 
3.2.2-2. Schematic of the Project Vicinity, including public gage 


identification numbers. .................................................................................. 3.2.2-5 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-xi 


List of Figures (continued) 
Figure No. Description Page No. 
3.2.2-3. Flow exceedance of historical mean-daily streamflow at the 


Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – January. .................... 3.2.2-7 


3.2.2-4. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – February. .................. 3.2.2-7 


3.2.2-5. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – March. ...................... 3.2.2-8 


3.2.2-6. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – April. ........................ 3.2.2-8 


3.2.2-7. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – May. ......................... 3.2.2-9 


3.2.2-8. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – June. ......................... 3.2.2-9 


3.2.2-9. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – July. ........................ 3.2.2-10 


3.2.2-10. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – August. ................... 3.2.2-10 


3.2.2-11. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – September. .............. 3.2.2-11 


3.2.2-12. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – October. .................. 3.2.2-11 


3.2.2-13. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – November. .............. 3.2.2-12 


3.2.2-14. Flow exceedance of historical mean-daily streamflow at the 
Wheatland gage for pre-Project (WYs 1929-1966) and with-
Project (WYs 1967-1984, 1985-2014) time periods – December. .............. 3.2.2-12 


3.2.2-15. Mean monthly flows at the Wheatland gage for pre-Project (WYs 
1929-1967) and with-Project (WYs 1967-1984, 1985-2014) time 
periods. ......................................................................................................... 3.2.2-13 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-xii ©2016, South Sutter Water District 


List of Figures (continued) 
Figure No. Description Page No. 
3.2.2-16. Mean monthly storage for Camp Far West Reservoir (USGS Gage 


11423700 and CDEC Gage CFW) from October 1966 through 
December 2008.  The bar shows the values for the 10 percent and 
90 percent exceedances. ............................................................................... 3.2.2-15 


3.2.2-17. Mean monthly storage for Camp Far West Reservoir (CDEC Gage 
CFW) from January 2009 through September 2014.  The bar 
shows the values for the 10 percent and 90 percent exceedances. ............... 3.2.2-15 


3.2.2-18. Historical daily water-surface elevation for Camp Far West 
Reservoir (USGS Gage 11423700 and CDEC Gage CFW), each 
year from WY 1967 through WY 2014.  WY 1977 represents the 
lowest peak storage during the period of record. ......................................... 3.2.2-16 


3.2.2-19. Water-surface elevation exceedance of historical daily water-
surface elevation for Camp Far West Reservoir (USGS Gage 
11423700 and CDEC Gage CFW) from WY 1967 through WY 
2014.............................................................................................................. 3.2.2-17 


3.2.2-20. Mean monthly flow release for Camp Far West Reservoir low-
level outlet from January 1968 through December 1984.  The bar 
shows the values for the 10 percent and 90 percent exceedances. ............... 3.2.2-18 


3.2.2-21. Mean monthly flow release for Camp Far West Reservoir low-
level outlet from January 1985 through September 2014.  The bar 
shows the values for the 10 percent and 90 percent exceedances. ............... 3.2.2-18 


3.2.2-22. Mean monthly flow release for Camp Far West Reservoir 
powerhouse from January 1985 through September 2014.  The bar 
shows the values for the 10 percent and 90 percent exceedances. ............... 3.2.2-19 


3.2.2-23. Mean monthly flow release for Camp Far West Reservoir spillway 
from January 1968 through December 1984.  The bar shows the 
values for the 10 percent and 90 percent exceedances. ............................... 3.2.2-19 


3.2.2-24. Mean monthly flow release for Camp Far West Reservoir spillway 
from January 1985 through September 2014.  The bar shows the 
values for the 10 percent and 90 percent exceedances. ............................... 3.2.2-20 


3.2.2-25. Mean monthly flow release through the Camp Far West Reservoir 
fish release gage (USGS Gage 11423800) from WY 1990 through 
WY 2014.  The bar shows the values for the 10 percent and 90 
percent exceedances. .................................................................................... 3.2.2-21 


3.2.2-26. Historical mean daily flow each year for the Camp Far West 
Hydroelectric Project fish release gage (USGS Gage 11423800) 
from WY 1990 through WY 2014. .............................................................. 3.2.2-21 


3.2.2-27. Flow exceedance of historical mean daily streamflow for the Bear 
River fish release below Camp Far West Reservoir gage (USGS 
Gage 11423800) from WY 1990 through WY 2014. .................................. 3.2.2-22 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-xiii 


List of Figures (continued) 
Figure No. Description Page No. 
3.2.2-28. Mean monthly streamflow for the Bear River near Wheatland gage 


(USGS Gage 11424000) from WY 1967 through WY 2014.  The 
bar shows the values for the 10 percent and 90 percent 
exceedances.................................................................................................. 3.2.2-23 


3.2.2-29. Historical mean daily streamflow each year for the Bear River near 
Wheatland gage (USGS Gage 11424000) from WY 1967 through 
WY 2014. ..................................................................................................... 3.2.2-23 


3.2.2-30. Flow exceedance of historical mean daily streamflow for the Bear 
River near Wheatland gage (USGS Gage 11424000) from WY 
1967 through WY 2014. .............................................................................. 3.2.2-24 


3.2.2-31. Average monthly streamflow for the Bear River at Pleasant Grove 
(CDEC Gage BPG) from WY 2007 through WY 2014.  The bar 
shows the values for the 10 percent and 90 percent exceedances. ............... 3.2.2-25 


3.2.2-32. Historical mean daily streamflow each year for the Bear River at 
Pleasant Grove (CDEC Gage BPG) from WY 2007 through WY 
2014.............................................................................................................. 3.2.2-25 


3.2.2-33. Flow exceedance of historical mean daily streamflow for the Bear 
River at Pleasant Grove from WY 2007 through WY 2014. ....................... 3.2.2-26 


3.2.2-34. Daily minimum, average and maximum water temperature in Rock 
Creek upstream of Camp Far West Reservoir. ............................................ 3.2.2-34 


3.2.2-35. Daily minimum, average and maximum water temperature in the 
Bear River upstream of Camp Far West Reservoir (RM 25.1).................... 3.2.2-34 


3.2.2-36. Reservoir water temperature profiles near the Camp Far West 
Dam. ............................................................................................................. 3.2.2-35 


3.2.2-37. Reservoir water temperature profiles in the Rock Creek Arm of 
Camp Far West Reservoir. ........................................................................... 3.2.2-36 


3.2.2-38. Reservoir water temperature profiles in the Bear River Arm of 
Camp Far West Reservoir. ........................................................................... 3.2.2-36 


3.2.2-39. Daily minimum, average and maximum water temperature in the 
Bear River downstream of the Camp Far West Dam (RM 18.0). ................ 3.2.2-38 


3.2.2-40. Daily minimum, average and maximum water temperature in the 
Bear River downstream of the SSWD Non-Project Diversion Dam 
(RM 16.9). .................................................................................................... 3.2.2-39 


3.2.2-41. Daily minimum, average and maximum water temperature in the 
Bear River near the Highway 65 Bridge (RM 11.4). ................................... 3.2.2-40 


3.2.2-42. Daily minimum, average and maximum water temperature in the 
Bear River near the Pleasant Grove Rd. Bridge (RM 7.4) ........................... 3.2.2-40 


3.2.2-43. Daily minimum, average and maximum water temperature in the 
Bear River near the Highway 70 Bridge (RM 3.5). ..................................... 3.2.2-41 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-xiv ©2016, South Sutter Water District 


List of Figures (continued) 
Figure No. Description Page No. 
3.2.2-44. Daily minimum, average and maximum water temperature in the 


Bear River upstream of the Feather River confluence (RM 0.1) ................. 3.2.2-41 
3.2.2-45. Daily minimum, average and maximum water temperature in the 


Feather River downstream of the Bear River confluence. ........................... 3.2.2-42 
3.2.2-46. Water temperature time series from the upper Patterson Sand and 


Gravel site for the period of May 28 to August 4, 2003. ............................. 3.2.2-43 
3.2.2-47. Water temperature time series from the lower Patterson Sand and 


Gravel site for the period of May 28 to August 4, 2003. ............................. 3.2.2-43 
3.2.2-48. Reservoir dissolved oxygen profiles near the Camp Far West Dam. .......... 3.2.2-45 
3.2.2-49. Reservoir dissolved oxygen profiles in the Rock Creek Arm of 


Camp Far West Reservoir. ........................................................................... 3.2.2-45 
3.2.2-50. Reservoir dissolved oxygen profiles in the Bear River Arm of 


Camp Far West Reservoir. ........................................................................... 3.2.2-46 
3.2.2-51. Statistical data for field measurements and suspended solids 


concentrations. ............................................................................................. 3.2.2-47 
3.2.2-52. Field measurements taken in the Bear River near the Feather River 


confluence. ................................................................................................... 3.2.2-48 
3.2.2-53. Nutrient measurements taken in the Bear River near the Feather 


River confluence. T = total, D = dissolved. ................................................. 3.2.2-48 
3.2.2-54. Mineral measurements taken in the Bear River near the Feather 


River confluence. T = total, D = dissolved. ................................................. 3.2.2-49 
3.2.2-55. Metals measurements taken in the Bear River near the Feather 


River confluence. T = total, D = dissolved. ................................................. 3.2.2-50 
3.2.4-1. CalVeg Classifications within the existing FERC Project Boundary 


for the Camp Far West Hydroelectric Project................................................ 3.2.4-5 
3.2.4-2. NWI-mapped wetlands, riparian, and littoral habitats within the 


existing Camp Far West Hydroelectric Project Boundary. .......................... 3.2.4-29 
3.2.6-1. Aerial site map of the North Shore Recreation Area. .................................... 3.2.6-4 
3.2.6-2. Representative photographs (dated 7/21/15) of the family 


campground at the North Shore Recreation Area. ......................................... 3.2.6-7 
3.2.6-3. Representative photographs (dated 7/21/15) of the group campsites 


at the North Shore Recreation Area. .............................................................. 3.2.6-7 
3.2.6-4. Representative photographs (dated 7/21/15) of the day use area at 


the North Shore Recreation Area. .................................................................. 3.2.6-9 
3.2.6-5. Representative photographs (dated 7/21/15) of the boat ramp 


facilities at the North Shore Recreation Area. ............................................. 3.2.6-10 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-xv 


List of Figures (continued) 
Figure No. Description Page No. 
3.2.6-6. Representative photographs (dated 7/21/15) of the dispersed use 


areas at the North Shore Recreation Area. ................................................... 3.2.6-12 
3.2.6-7. Photographs (dated 7/21/15) of the entrance station and RV dump 


station at the North Shore Recreation Area. ................................................ 3.2.6-13 
3.2.6-8. Aerial site map of the South Shore Recreation Area. .................................. 3.2.6-15 
3.2.6-9. Photographs (dated 7/21/15) of the family campground at the 


South Shore Recreation Area. ...................................................................... 3.2.6-17 
3.2.6-10. Photograph (dated 7/21/15) of the group campsite at the South 


Shore Recreation Area. ................................................................................ 3.2.6-19 
3.2.6-11. Photographs (dated 7/21/15) of the picnic area at the South Shore 


Recreation Area. .......................................................................................... 3.2.6-20 
3.2.6-12. Photograph (dated 7/21/15) of the swim beach at the South Shore 


Recreation Area. .......................................................................................... 3.2.6-21 
3.2.6-13. Photographs (dated 7/21/15) of the boat ramp facility at the South 


Shore Recreation Area. ................................................................................ 3.2.6-23 
3.2.6-14. Photographs (dated 7/21/15) of the dispersed use areas at the South 


Shore Recreation Area. ................................................................................ 3.2.6-24 
3.2.6-15. Photographs (dated 7/21/15) of the entrance station and RV dump 


station at the South Shore Recreation Area. ................................................ 3.2.6-25 
3.2.6-16. Total Project recreation use in Recreation Days by day use and 


overnight visitors (1991-2014). ................................................................... 3.2.6-26 
3.2.7-1. California National Historic Trail in relation to the FERC Project 


Boundary. ....................................................................................................... 3.2.7-5 
3.2.7-2. FEMA floodplains within a 1-mile wide buffer of the FERC 


Project Boundary. .......................................................................................... 3.2.7-7 
3.2.7-3. Location of Cal Fish and Wildlife’s Spenceville Wildlife Area and 


Placer County’s Kirk Ranch Conservation Easement area. ......................... 3.2.7-10 
3.2.7-4. Fire ignitions within the Project Vicinity..................................................... 3.2.7-15 
 


List of Tables 
Table No. Description Page No. 
1.3-1. List of major statutory and regulatory requirements that apply to 


SSWD’s Camp Far West Hydroelectric Project relicensing................................ 1-6 
1.3-2. Designated beneficial uses of surface waters within the Camp Far 


West Hydroelectric Project Vicinity by HU in the Basin Plan. ......................... 1-13 
1.3-3. Section 303(d) List of Water Quality Limited Segments for the 


Camp Far West Hydroelectric Project and downstream of the 
Project. ............................................................................................................... 1-15 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-xvi ©2016, South Sutter Water District 


List of Tables (continued) 
Table No. Description Page No. 
1.5-1. Process plan and schedule for SSWD’s Camp Far West 


Hydroelectric Project relicensing using either FERC’s Integrated 
Licensing Process or Traditional Licensing Process. ........................................ 1-37 


2.1-1. Key information regarding the Camp Far West Hydroelectric 
Project’s powerhouse. .......................................................................................... 2-1 


2.1-2. Key information regarding the Camp Far West Hydroelectric 
Project’s reservoir. ............................................................................................... 2-1 


2.1-3. Camp Far West Hydroelectric Project recreation facilities. ................................ 2-4 
2.1-4. Streamflow and other gages in the Camp Far West Hydroelectric 


Project Vicinity. ................................................................................................... 2-5 
2.1-5. Average monthly gross generation at the Camp Far West 


Hydroelectric Powerhouse for calendar years 2010 through 2014. ................... 2-11 
2.1-6. Summary of Ops Model nodes and outputs. ...................................................... 2-12 
2.1-7. List of active requirements in the existing FERC license for the 


Camp Far West Hydroelectric Project. .............................................................. 2-15 
2.1-8. Water right permit held by SSWD for operation of the Camp Far 


West Hydroelectric Project for power generation. ............................................ 2-26 
2.1-9. Water rights held by SSWD for delivery to SSWD’s members 


within its service area for irrigation and domestic uses. .................................... 2-26 
2.1-10. Lists of Project maps in existing license for the Camp Far West 


Hydroelectric Project. ........................................................................................ 2-29 
2.1-11. Lists of design drawings in existing license for the Camp Far West 


Hydroelectric Project. ........................................................................................ 2-29 
3.1-1. Stream reaches in the Bear River Basin potentially affected by 


continued Project operations. ............................................................................... 3-8 
3.1-2. Streams and tributaries to the Bear River. ........................................................... 3-8 
3.1-3. Owners and capacities of dams and diversions in the Bear River 


Basin. ................................................................................................................... 3-9 
3.2.1-1. Description of generalized geologic rock types in the Project 


Vicinity. ......................................................................................................... 3.2.1-5 
3.2.1-2. Mines in the Project Vicinity. ........................................................................ 3.2.1-9 
3.2.1-3. Accumulation rates in nearby reservoirs...................................................... 3.2.1-10 
3.2.1-4. Soil associations in the Project Vicinity. ..................................................... 3.2.1-13 
3.2.1-5. Soil series and order summary description in the Project Vicinity. ............. 3.2.1-17 
3.2.1-6. Dominant, subdominant and bank substrate in mapped sections of 


the lower Bear River. ................................................................................... 3.2.1-26 
3.2.2-1. Drainage areas of Bear River basin. .............................................................. 3.2.2-2 
3.2.2-2. Stream reaches affected by the Project. ......................................................... 3.2.2-2 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-xvii 


List of Tables (continued) 
Table No. Description Page No. 
3.2.2-3. Morphometric information regarding Project reservoirs. .............................. 3.2.2-2 
3.2.2-4. Streamflow gages, Project release and reservoir gages. ................................ 3.2.2-4 
3.2.2-5. Basin Plan Water Quality Objectives to support designated 


Beneficial Uses in the Project Vicinity. ....................................................... 3.2.2-27 
3.2.2-6. Summary of non-consumptive water rights held by NID for the 


purpose of power generation and irrigation. ................................................ 3.2.2-28 
3.2.2-7. Water right permit held by SSWD for operation of the Camp Far 


West Hydroelectric Project for power generation. ...................................... 3.2.2-29 
3.2.2-8. Water rights held by SSWD for delivery to SSWD’s members 


within its service area for irrigation and domestic uses. .............................. 3.2.2-29 
3.2.2-9. Water rights held by CFWID, downstream of Camp Far West 


Dam. ............................................................................................................. 3.2.2-32 
3.2.2-10. SSWD water temperature monitoring locations in the Bear River. ............. 3.2.2-33 
3.2.2-11. SSWD reservoir water temperature profile locations at Camp Far 


West. ............................................................................................................ 3.2.2-33 
3.2.2-12. Minimum and maximum water temperatures recorded at three 


locations in Camp Far West Reservoir by Alpers et al. (2008). .................. 3.2.2-37 
3.2.2-13. Minimum, mean and maximum monthly water temperatures in the 


Bear River near Wheatland. Collected once monthly by California 
Department of Water Resources for WY 1964 through WY 1987. ............. 3.2.2-42 


3.2.2-14. Water quality measurements from the SWAMP Perennial Streams 
Assessment. .................................................................................................. 3.2.2-44 


3.2.2-15. Conductivity and pH values for three monitoring locations at 
Camp Far West reservoir. ............................................................................ 3.2.2-47 


3.2.2-16. Water quality measurements from the SWAMP Perennial Streams 
Assessment. .................................................................................................. 3.2.2-48 


3.2.2-17. Water quality data collected near Pleasant Grove Bridge as part of 
the Irrigated Lands Regulatory Program...................................................... 3.2.2-51 


3.2.3-1. Fish native to the Bear River watershed. ....................................................... 3.2.3-2 
3.2.3-2. Estimates of spawning Chinook salmon in the lower Bear River, 


California.1 .................................................................................................... 3.2.3-4 
3.2.3-3. EPA water temperature guidelines (EPA 2003) for protection of 


anadromous salmonids by life stage. ............................................................. 3.2.3-8 
3.2.3-4. Aquatic invasive species known or with the potential to occur in 


the Project Vicinity. ..................................................................................... 3.2.3-13 
3.2.3-5. Orders and families of aquatic macroinvertebrates (all insects) that 


were found at one location in the Bear River (upstream of the 
Project). ........................................................................................................ 3.2.3-31 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-xviii ©2016, South Sutter Water District 


List of Tables (continued) 
Table No. Description Page No. 
3.2.3-6. Camp Far West Reservoir stocking records summary from 1964 to 


1985.............................................................................................................. 3.2.3-32 
3.2.3-7. Cal Fish and Wildlife 2012 Camp Far West Reservoir boat 


electrofishing summary of capture............................................................... 3.2.3-33 
3.2.3-8. Native fish potentially occurring in the Bear River watershed. ................... 3.2.3-34 
3.2.3-9. Orders and families of aquatic macroinvertebrates (all insects) that 


were found at two locations in the lower Bear River (downstream 
of the Project). .............................................................................................. 3.2.3-37 


3.2.4-1. Acres of each CalVeg vegetation classification within the Camp 
Far West Hydroelectric FERC Project Boundary. ......................................... 3.2.4-3 


3.2.4-2. Special-status plants known or with the potential to occur in the 
Camp Far West Hydroelectric Project Vicinity. .......................................... 3.2.4-10 


3.2.4-3. NNIP known to occur or potentially occurring in the Camp Far 
West Hydroelectric Project Vicinity. ........................................................... 3.2.4-11 


3.2.4-4. Wildlife habitat types in the existing Camp Far West Hydroelectric 
Project FERC Boundary and their equivalent vegetation 
community types. ......................................................................................... 3.2.4-13 


3.2.4-5. Special-Status wildlife species (i.e., reptiles, birds, and mammals) 
occurring or potentially occurring in the Camp Far West 
Hydroelectric Project Area. ......................................................................... 3.2.4-16 


3.2.4-6. List of Project facilities and recreation facilities that were surveyed 
by SSWD in September 2015 for evidence of bat use and results of 
the survey. .................................................................................................... 3.2.4-20 


3.2.4-7. Commercially-valuable wildlife species occurring or potentially 
occurring in the Camp Far West Hydroelectric Project Boundary. ............. 3.2.4-22 


3.2.4-8. NWI Palustrine, Riverine, and Lacustrine wetland classes within 
the Camp Far West Hydroelectric Project Area.1 ....................................... 3.2.4-31 


3.2.4-9. NWI Palustrine, Riverine, and Lacustrine wetland classes in the 
Bear River from Camp Far West Dam to the Feather River........................ 3.2.4-33 


3.2.5-1. ESA-Listed species occurring or potentially occurring in the 
Project Vicinity. ............................................................................................. 3.2.5-3 


3.2.6-1. Recreation facilities at the NSRA and SSRA. ............................................... 3.2.6-3 
3.2.6-2. Overnight, day use and total Project recreation use in Recreation 


Days (1991-2014). ....................................................................................... 3.2.6-26 
3.2.6-3. California’s top 15 recreation activities with high latent demand. .............. 3.2.6-28 
3.2.7-1. Summary of county land within the existing FERC Project 


Boundary. ....................................................................................................... 3.2.7-2 
3.2.7-2. Distribution of public and private lands in Yuba County. ............................. 3.2.7-2 
3.2.7-3. Distribution of public and private lands in Placer County. ............................ 3.2.7-3 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Table of Contents 
 ©2016, South Sutter Water District Page TOC-xix 


List of Tables (continued) 
Table No. Description Page No. 
3.2.7-4. Distribution of public and private lands in Nevada County. ......................... 3.2.7-3 
3.2.7-5. Zoning Ordinance land use categories in the Project Vicinity. ..................... 3.2.7-3 
3.2.7-6. Land Use Designations in Counties for Camp Far West facilities. ............. 3.2.7-11 
3.2.7-7. Fires within the Camp Far West Project Vicinity from 1967 


through 2014. ............................................................................................... 3.2.7-12 
3.2.7-8. Fires within the Camp Far West existing FERC Project Boundary 


from 1967 through 2014. ............................................................................. 3.2.7-13 
3.2.7-9. Fire occurrence analysis statistics by cause from 1967 through 


2014.............................................................................................................. 3.2.7-17 
3.2.8-1. Aesthetic character of Project features within the Camp Far West 


Project Area. .................................................................................................. 3.2.8-5 
3.2.9-1. Summary of Placer County population and housing units, 1970 - 


2010................................................................................................................ 3.2.9-2 
3.2.9-2. Summary of population by age in Placer County and the State of 


California, 2010. ............................................................................................ 3.2.9-2 
3.2.9-3. Summary of household units and income in Placer County and the 


State of California. ......................................................................................... 3.2.9-3 
3.2.9-4. Summary of population by gender and race in Placer County and 


the State of California, 2010. ......................................................................... 3.2.9-3 
3.2.9-5. Summary of industry statistics for Placer County, 2014. .............................. 3.2.9-4 
3.2.9-6. Summary of Yuba County population and housing units, 1970-


2010................................................................................................................ 3.2.9-5 
3.2.9-7. Summary of Yuba County by age group in Yuba County and the 


State of California, 2010. ............................................................................... 3.2.9-5 
3.2.9-8. Summary of household units and income in Yuba County and the 


State of California. ......................................................................................... 3.2.9-5 
3.2.9-9. Summary of population by gender and race in Yuba County and 


the State of California, 2010. ......................................................................... 3.2.9-6 
3.2.9-10. Summary of industry statistics for Yuba County, 2014. ................................ 3.2.9-7 
3.2.9-11. Summary of Nevada County population and housing units, 1970-


2010................................................................................................................ 3.2.9-8 
3.2.9-12. Summary of population by age group in Nevada County and the 


State of California, 2010. ............................................................................... 3.2.9-8 
3.2.9-13. Summary of household units, homeownership, home value, and 


income in Nevada County and the State of California. ................................. 3.2.9-8 
3.2.9-14. Summary of population by gender and race in Nevada County and 


the State of California, 2010. ......................................................................... 3.2.9-9 
3.2.9-15. Summary of industry statistics for Nevada County, March 2015. ............... 3.2.9-10 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Table of Contents Pre-Application Document February 2016 
Page TOC-xx ©2016, South Sutter Water District 


List of Tables (continued) 
Table No. Description Page No. 
3.2.9-16. Federal, State, and local agencies Licensee pays annually for 


Project-related services. ............................................................................... 3.2.9-10 
3.2.10-1. Previously recorded archaeological sites and historic structures 


within the Initial Cultural Data Gathering Area. ......................................... 3.2.10-2 
3.2.10-2. Previously recorded isolated finds within the Project APE. ........................ 3.2.10-5 
3.2.10-3. Potential historic-period sites within the APE. ............................................ 3.2.10-7 
3.2.10-4. Previous cultural resources investigations within the Project Data 


Gathering Area. ............................................................................................ 3.2.10-8 
3.2.11-1. Tribes and tribal representatives identified by the NAHC who may 


have an interest in the Project. ..................................................................... 3.2.11-1 
3.2.11-2. Additional tribes and tribal representatives who may have an 


interest in the Project. .................................................................................. 3.2.11-2 
3.2.12-1. California and federal ambient air quality standards. .................................. 3.2.11-2 
3.2.12-2. Attainment status for air quality pollutants in Nevada, Placer and 


Yuba counties............................................................................................... 3.2.12-4 
3.2.12-3. Weather stations in the Project Vicinity. ..................................................... 3.2.12-4 
3.2.13-1. Placer, Yuba and Nevada counties’ noise standards. ................................... 3.2.13-2 
4.2-1. Summary of SSWD’s data gap analysis. ............................................................. 4-6 
4.3-1. List of SSWD’s proposed studies. ..................................................................... 4-15 
 
 
List of Appendices 
Appendix A Cross-Reference of FERC Requirements and PAD Sections 
Appendix B Agents for South Sutter Water District 
Appendix C Summary of Contacts 
Appendix D  Information Sources 
Appendix E Project Maps 
Appendix F Hydrology and Power Generation Data 
Appendix G Operations Model 
Appendix H Study Plans 
 
 
 








South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Special-status Wildlife – Raptors 
 ©2016, South Sutter Water District Page 1 of 14 


Study 4.2 
SPECIAL-STATUS WILDLIFE –  


RAPTORS 
February 2016 


 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) has the potential to affect special-status raptors.1 
 
For the purpose of this Special-Status Wildlife – Raptors Study (Study), a special-status wildlife 
raptor species is a species that has a reasonable possibility of being affected by Project O&M or 
associated recreation and meets one or more of the following criteria:  1) protected under the 
Bald and Golden Eagle Protection Act (BGEPA); 2) protected under the Migratory Bird Treaty 
Act; 3) designated by United States Fish and Wildlife Service (USFWS) as a Bird of 
Conservation Concern (BCC); 4) listed by the Sacramento, CA, USFWS as Sensitive (USFWS-
S); 5) designated by the California Department of Fish and Wildlife (Cal Fish and Wildlife) as a 
Species of Special Concern (SSC); 6) listed as threatened (ST) or endangered (SE), or a 
candidate or proposed for listing under the California Endangered Species Act (CESA); or 7) 
Fully Protected under California law (FP). 
 
2.0 Study Goals and Objectives 
 
The goal of this study is to provide information to determine if special-status raptors may be 
advertently affected by Project recreation features or activities and Project O&M. 
 
The objective of this study is to gather information, including: 1) identify and map the location 
of nesting sites; 2) document the presence of special-status raptors necessary to make this 
determination when surveys are performed; 3) identify important roosting or hunting perches; 
and 4) compile incidental observations of other raptors observed while conducting the study. 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing and relevant information regarding known and potentially occurring special-status 
raptors in the Project Vicinity2 is provided in Sections 3.2.4.3 and 3.2.4.4 of SSWD’s Pre-
Application Document (PAD).  SSWD identified three special-status raptors that are known or 


                                                 
1  A “raptor” is defined as a bird of prey, and are normally divided into two main groups, the diurnal (day-flying) raptors and the 


nocturnal (night-flying) raptors; the latter better known as owls.  This Study focuses on day-flying raptors. 
2  For the purposes of the relicensing, the “Project Vicinity” is defined as the area surrounding the Project in the order of a county 


or USDOI, United States Geological Survey (USGS) 1:24,000 topographic quadrangle. 
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have the potential to occur within the existing Federal Energy Regulatory Commission (FERC) 
Project Boundary.  Table 3.0-1 provides for each of these species:  1) special status; 2) suitable 
habitat type; and 3) recorded occurrence in the Project Vicinity. 
 
Table 3.0-1.  Special-status raptor species known to occur or likely to occur in the Project Vicinity. 


Bat 
Species 


Special  
Status1 


Suitable 
Habitat Type 


Occurrence in 
Project Vicinity 


Bald eagle 
(Haliaeetus leucocephalus) 


SE, FP 
& BCC 


Breeding habitat usually includes areas close to 
coastal areas, bays, rivers, lakes, or other bodies of 
water that reflect the general availability of 
primary food sources. Preferentially roosts in 
conifers or other sheltered sites in winter in some 
areas. 


The species is known to occur 
within the Project Vicinity 
(Sycamore Associates 2013). 
 
Bald eagles and a nest were 
observed during BA surveys on 
‘riverine’ arm of reservoir 
(Sycamore Associates 2013). 
 
A bald eagle was observed at the 
SSRA on September 15, 2015 
during SSWD’s bat surveys. 


Golden eagle 
(Aquila chrysaetos) 


FP 
& BCC 


Generally open country, in prairies, arctic and 
alpine tundra, open wooded country, and barren 
areas, especially in hilly or mountainous regions. 


The species was identified as 
having the potential to occur 
within the Project Vicinity. 


Long-eared owl 
(Asio otus) SSC 


Riparian bottomland forest with over story of 
willows (Salix sp.) and cottonwoods (Populus sp.); 
riparian forest along stream corridors (often 
dominated by live oak trees).  Wooded areas with 
dense vegetation needed for roosting and nesting, 
adjacent open areas needed for hunting. 


The species was identified as 
having the potential to occur 
within the Project Vicinity. 


Northern harrier 
(Circus cyaneus) SSC Marshes, meadows, grasslands, and cultivated 


fields. 


The species was identified as 
having the potential to occur 
within the Project Vicinity. 


Short-eared owl 
(Asio flammeus) SSC Broad expanses of open land with low vegetation 


for nesting and foraging are required. 


The species was identified as 
having the potential to occur 
within the Project Vicinity. 


Swainson’s hawk 
(Buteo swainsoni) ST 


Breeds in grasslands with scattered trees, juniper-
sage flats, riparian areas, savannahs and 
agricultural or ranch. 


This species was found adjacent 
to the Project Vicinity within the 
Nicolaus, Sheridan, Wheatland 
and Verona quads. 


White-tailed kite 
(Elanus leucurus) FP 


Savanna, open woodland, marshes, partially 
cleared lands and cultivated fields, mostly in 
lowland situations. 


The species was identified as 
having the potential to occur 
within the Project Vicinity. 


Source: CDFW 2015 
1 Status:  
 BCC= Bird of Conservation Concern  
 ST= State Threatened 
 FP= Fully Protected 
 SE= State Endangered 
 SSC= Species of Special Concern 
 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal.  The Study will identify the specific location of special-status raptors in relation to Project 
facilities, and normal Project O&M activities that might affect these special-status raptor species. 
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4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
The Study Area encompasses the FERC Project Boundary encompassing the Camp Far West 
Reservoir.  The Study Area is shown in Figure 4.1-1. 
 
If SSWD proposes an addition to the Project, the Study Area will be expanded if necessary to 
include areas potentially affected by the addition. 
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Figure 4.1-1.  Study Area for Special-status Wildlife Raptors. 
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4.2 General Concepts and Procedures  
 
The following general concepts and practices apply to all SSWD relicensing studies:  
 


• Personal safety is the most important consideration of each fieldwork team.   


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary permits prior to beginning fieldwork for a study that 
requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to FERC; National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service; USFWS, Cal Fish and Wildlife and SWRCB describing the variance and reason 
for the variance.  SSWD will summarize in the Application for New License all study 
plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (3-meter data collection 
accuracy under ideal conditions), or similar units.  GPS data will be post-processed and 
exported from the GPS unit into Geographic Information System (GIS) compatible file 
format in an appropriate coordinate system using desktop software. The resulting GIS file 
will then be reviewed by both field staff and SSWD’s consultant’s relicensing GIS 
analyst.  Metadata will be developed for deliverable GIS data sets.  Upon request, GIS 
maps will be provided to National Oceanic and Atmospheric Administration, National 
Marine Fisheries Service; USFWS, Cal Fish and Wildlife or SWRCB in a form, such as 
ESRI Shapefiles, GeoDatabases, or Coverage with appropriate metadata.  Metadata will 
be Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic and wildlife species observed during the performance of a study.  All incidental 
observations will be reported in the Application for New License.  The purpose of this 
effort is not to conduct a focused study (i.e., no effort in addition to the specific field 
tasks identified for the specific study) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation during this study will include, but are 
not limited to: osprey (Pandion haliaetus), any bats or positive sign of bats; Chinook 
salmon (Oncorhynchus tshawytscha), and steelhead (O. mykiss), including redds and 
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carcasses; northern western pond turtle (Actinemys marmorata), foothill yellow-legged 
frog (Rana boylii), American bullfrog (Lithobates catesbeianus), and aquatic invasive 
species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Study Methods 
 
The Study consists of the following four steps:  1) identify and map known raptor nest sites and 
other occurrences within the Study Area; 2) conduct surveys following specific protocols for 
bald eagle, golden eagle and Swainson’s hawk; 3) perform quality assurance/quality control 
(QA/QC) review; and 4) prepare report.  Each step is described below. 
 
4.3.1 Step 1 – Identify and Map Known Nest Sites 
 
SSWD will identify and map known occurrences of bald eagle, golden eagle and Swainson’s 
hawk sightings, nests and roosts in the Study Area.  The map will be based on existing CWHR 
data, CNDDB data, discussions with wildlife biologists, discussions with Project Operations 
Staff, and incidental sightings by field staff during fieldwork on Camp Far West Reservoir. 



http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm

http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm
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4.3.2 Step 2 – Raptor Surveys 
 
4.3.2.1 Bald Eagle  
 
4.3.2.1.1 Winter Surveys 
 
SSWD will conduct wintering bald eagle surveys and winter night roost surveys according to the 
Protocol for Evaluating Bald Eagle Habitat and Populations in California (Jackman and Jenkins 
2004).  Survey methods include: 
 


• Wintering Bird Surveys.  One or 2-day surveys will be conducted monthly along Camp 
Far West Reservoir from December through February (i.e., three surveys, at least 2 weeks 
apart) to capture peak wintering activity.  The January survey will be conducted during 
the 2-week nationwide, mid-winter bald eagle survey coordinated state-wide by Cal Fish 
and Wildlife and University of California, Santa Cruz, Predatory Bird Research Group, 
unless inclement weather prohibits safe surveys.  The surveys will either be conducted 
from a helicopter or boat depending on weather conditions and accessibility. 


• Winter Night Roost Surveys.  Winter night roost surveys will be conducted once monthly 
from December through February.  Surveys will be conducted in the afternoon/early 
evening in areas where bald eagles were observed wintering in an effort to identify any 
night roosts.  If roosts are located, the number of bald eagles will be recorded as they 
move from foraging to roosting habitat.  These locations will be revisited the following 
morning, approximately 30 minutes before sunrise for at least 2 hours to count the 
number of bald eagles leaving the roost.  If a stand is identified as a probable night roost, 
the area will be revisited during the day to search for any evidence of bald eagle use (e.g., 
feathers or castings) and the exact location will be recorded by GPS.  The survey forms 
derived by Jackman and Jenkins (2004) will be used for both the wintering and night bald 
eagle roost surveys. 


 
4.3.2.1.2 Nest Surveys 
 
SSWD will conduct nesting bald eagle surveys according to the Bald Eagle Breeding Survey 
Instructions (CDFG 1999) and Protocol for Evaluating Bald Eagle Habitat and Populations in 
California (Jackman and Jenkins 2004).  Nesting territories will be checked at least three times 
during the nesting season (primarily February through July).  Survey methods include: 
 


• Determine Occupancy of Territories and Early Incubation.  Territories will be checked in 
early March, as weather conditions allow, in areas that have historical data available.  
Data collected at each site will consist of:  1) presence of bald eagle adults; 2) courtship 
behavior; 3) evidence of nest repair or construction; 4) incubation; 5) observation of old 
nests; and 5) identification of any new nests.  Surveys will be performed from a boat, 
GPS coordinates will be recorded, and photographs taken for all nests observed. 
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• Confirm Occupancy of Territories and Presence of Eggs/Nestlings.  Surveys will be 
conducted in late April or early May to determine whether the bald eagle breeding pair 
surveyed in March is still tending the nest (e.g., incubating eggs or tending nestlings).  
The number of eggs/nestlings, bird behavior, and any other relevant observations will be 
recorded.  These surveys will be conducted in the same manner as the initial surveys. 


• Determine Nest Success.  Surveys will be conducted in mid-June to determine how many 
bald eagle nestlings are approaching fledgling age.  These surveys will be conducted in 
the same manner as the other nesting surveys.  The Cal Fish and Wildlife California Bald 
Eagle Nesting Territory Survey Form will be utilized during all nesting surveys. 


 
4.3.2.2 Golden Eagle 
 
SSWD will conduct nesting golden eagle surveys according to the Interim Golden Eagle 
Inventory and Monitoring; and Other Recommendations (USFWS 2010) and Protocol For 
Golden Eagle Occupancy, Reproduction, and Prey Population Assessment (Driscoll 2010).  
Nesting territories will be checked at least three times during the nesting season (i.e., primarily 
February through July) in conjunction with bald eagle surveys described above.  Survey methods 
include: 
 


• Determine Occupancy of Territories and Early Incubation.  Golden eagle territories will 
be checked in early March, as weather conditions allow, in areas that have historical data 
available.  Data collected at each site will consist of:  1) presence of adults; 2) courtship 
behavior; 3) evidence of nest repair or construction; 4) incubation; 5) observation of old 
nests: and 5) identification of any new nests.  Surveys will be performed from a boat, 
GPS coordinates will be recorded, and photographs taken for all nests observed. 


• Confirm Occupancy of Territories and Presence of Eggs/Nestlings.  Surveys will be 
conducted in late April or early May to determine whether the golden eagle breeding pair 
surveyed in March is still tending the nest (e.g., incubating eggs or tending nestlings).  
The number of eggs/nestlings, bird behavior, and any other relevant observations will be 
recorded.  These surveys will be conducted in the same manner as the initial surveys. 


• Determine Nest Success.  Surveys will be conducted in mid-June to determine how many 
golden eagle nestlings are approaching fledgling age.  These surveys will be conducted in 
the same manner as the other nesting surveys.   


 
4.3.2.3 Swainson’s Hawk 
 
SSWD will conduct nesting Swainson’s hawk surveys according to the Swainson’s Hawk Survey 
Protocols, Impact Avoidance, and Minimization Measures for Renewable Energy Projects in the 
Antelope Valley of Los Angeles and Kern Counties, California (CDFW 2010).  Surveys should 
be completed for at least two survey periods immediately prior to a project’s initiation.  Those 
survey periods that fall within similar time periods can be performed in conjunction with bald 
and golden eagle surveys described above.  Survey periods are described below.  
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• Survey Period I.  Survey period I will fall between January-March 31.  Survey period I 
serves as an opportunity to scout potential nest locations prior to species arrival from 
wintering habitats.  Additionally, the surveyor has the opportunity to locate and map 
competing species nest sites. 


• Survey Period II.  Survey period II will occur April 1 – April 30 and focus on arrival and 
nest building.  This period requires three full surveys.  Most trees are leafless and are 
relatively transparent; it is easy to observe old nests, staging birds, and competing 
species.  Both males and females are actively building and visiting their selected nest site 
frequently.  Later in this survey period, territorial and courtship displays are increased, as 
is copulation.  The birds tend to vocalize often, and nest locations are most easily 
identified. This period may require a great deal of “sit and watch” surveying. 


• Survey Period III.  Survey period III will fall May 1 – May 30 with a purpose to observe 
egg laying and incubation.  Survey time will occur during daylight hours and as needed to 
monitor known nest sites only.  This period requires three full surveys.  During this phase 
of nesting, the female Swainson’s hawk is in brood position, very low in the nest, laying 
eggs, incubating, or protecting the newly hatched and vulnerable chicks; her head may or 
may not be visible.  Following the male to the nest may be the only method to locate it. 


• Survey Period IV.  Survey period IV will occur June 1 – July 15 to capture fledging 
events.  Survey time will occur from sunrise to 1200 and 1600 to sunset.  This period 
requires three full surveys.  Young are active and visible, and relatively safe without 
parental protection.  Both adults make numerous trips to the nest and are often soaring 
above, or perched near or on the nest tree. 


 
4.3.2.4 Incidental Raptor Sightings 
 
During the Study, SSWD will record any raptor sightings and nests observed, photograph the 
nest, and record the location using GPS; this includes, but is not limited to, northern harrier, 
short-eared owl, long-eared owl, and white-tailed kite.  If reasonably possible, SSWD will make 
a determination as to whether the raptor nest is active or inactive during the survey year.  
 
4.3.3 Step 3 – Quality Assurance/Quality Control Data 
 
SSWD will perform a QA/QC review of all data, including maps and sightings. 
 
4.3.4 Step 4 – Prepare Report 
 
SSWD will prepare a report that includes the following sections: 1) Study Goals and Objectives; 
2) Methods and Analysis; 3) Results; 4) Discussion; and 5) Description of Variances from the 
FERC-approved study proposal, if any.   
 
5.0 Schedule 
 
SSWD anticipates the schedule to complete special-status raptor studies as follows:  
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Planning .................................................................................................................. November 2016 
Field Work: Wintering Surveys ............................................................ December 2016 – Feb 2017 
Field Work: Nesting Surveys ..................................................................... March 2017 – July 2017 
QA/QC ............................................................................................................................... July 2017 
Data Report Preparation ........................................................................ July 2017 - December 2017 
 
The Study report will be included in SSWD’s Draft License Application and Final License 
Application.  If SSWD completes the Study report before preparation of the DLA, SSWD will 
post the report on SSWD’s Relicensing Website and issue an e-mail to Relicensing Participants 
advising them that the report is available. 
 
6.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
For bald eagle, this Study is consistent with the goals, objectives, and methods outlined for most 
recent FERC hydroelectric relicensing efforts in California, including for the Yuba River 
Hydroelectric Project (FERC No. 2246) and Merced River Hydroelectric Project (FERC No. 
2179) relicensings.  The study uses well established procedures from Cal Fish and Wildlife, 
USFWS and other reputable sources. 
 
7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this study in 2015 dollars is between $50,000 and $70,000. 
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Study 4.3 
SPECIAL-STATUS WILDLIFE -  


BATS 
February 2016 


 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
existing Camp Far West Hydroelectric Project (Project) has a potential to affect special-status 
bats.   
 
For the purpose of this Special-status Wildlife – Bats Study (Study), a special-status wildlife 
species is a species that has a reasonable possibility of being affected by Project O&M or 
associated recreation and meets one or more of the following criteria:  1) listed by the 
Sacramento, CA, USFWS as a USFWS-S; 2) designated by California Department of Fish and 
Wildlife (Cal Fish and Wildlife) as a Species of Special Concern (SSC); 3) listed as threatened or 
endangered, or a candidate or proposed for listing under CESA; or 4) Fully Protected under 
California law. 
 
2.0 Study Goals and Objectives 
 
The goal of the Study is to provide the data necessary to perform an analysis of how special-
status bats may be affected by Project O&M or recreation use of Project facilities. 
 
The objective of the Study is to gather the information necessary to perform this analysis. 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing and relevant information regarding known and potentially occurring special-status bats 
in the Project Vicinity1 is summarized below, and fully discussed in Section 3.2.4.3 of SSWD’s 
Pre-Application Document (PAD).  
 
Existing and relevant information regarding known and potentially occurring special-status bats 
in the Project Vicinity is provided in Sections 3.2.4.3 and 3.2.4.4 of SSWD’s Pre-Application 
Document (PAD).  SSWD identified five special-status bats that are known or have the potential 
to occur within the existing Federal Energy Regulatory Commission (FERC) Project Boundary.  


                                                 
1  For the purposes of the relicensing, the “Project Vicinity” is defined as the area surrounding the Project in the order of a county 


or USDOI, United States Geological Survey (USGS) 1:24,000 topographic quadrangle. 
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Table 3.0-1 provides for each of these species:  1) special status; 2) general habitat type; and 3) 
recorded occurrence in the Project Vicinity. 
 
Table 3.0-1.  Special-status bat species known to occur or likely to occur in the Project Vicinity. 


Bat 
Species 


Special  
Status1 


Suitable 
Habitat Type 


Occurrence in 
Project Vicinity 


Western red bat 
(Lasiurus blossevillii) SSC Roosts in foliage, forages in open areas (from sea 


level up through mixed conifer forests). 


Project Vicinity: Potential to 
occur within suitable habitat. 
 
Neither species nor suitable 
habitat was observed during 
Biological Assessment surveys. 


Spotted bat 
(Euderma maculatum) SSC Arid deserts, grasslands, and mixed conifer forests 


(0-9,800 feet). 
Project Vicinity: Potential to 
occur within suitable habitat 


Townsend’s big-eared bat 
(Corynorhinus townsendii) SSC Roosts in buildings, mines, tunnels, and caves; 


feeds along habitat edges (0-10,365 feet). 


Project Vicinity: Potentially 
occur within suitable habitat. 
 
Neither species nor suitable 
habitat was observed during 
Biological Assessment surveys  


Pallid bat 
(Antrozous pallidus) SSC Roosts in caves, crevices, and buildings; feeds in a 


variety of open habitats (8,000 feet). 
Project Vicinity: Potential to 
occur within suitable habitat 


Western mastiff bat 
(Eumops perotis) SSC 


Open areas with abundant roost locations provided 
by crevices in rock outcrops and buildings at lower 
elevations, but as high as 8,700 feet. 


Project Vicinity: Potential to 
occur within suitable habitat 


Source: CDFW 2015a, Sycamore Associates 2013 
1 Status:  SSC = Cal Fish and Wildlife Species of Special Concern (CDFW 2015a) 
 
 
Additionally, as described in Section 3.2.4.4.2 of the PAD, in 2014 SSWD evaluated all Project 
recreation facilities for evidence of bat activity.  At each location, SSWD surveyed the exterior 
and interior of buildings for active bat roosts and signs of historic use via the presence of guano 
and staining resulting from urine and body oils.  Any observed bat use (not just special-status 
bats, but all bat species) was documented on a standard data sheet, photographed and the location 
was recorded with a Global Positioning System.  SSWD will use the information collected 
during the 2014 evaluations to identify and prioritize locations that will be targeted during the 
Study. 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal.  The Study will identify the specific location of special-status bats in relation to Project 
facilities, and normal Project O&M activities that might affect these special-status bat species. 


 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
The Study area consists of three specific areas within the existing FERC Project Boundary – the 
North Shore Recreation Area (NSRA), the South Shore Recreation Area (SSRA) and the Camp 
Far West Powerhouse and associated facilities.  The facilities are described in Section 2 of 
SSWD’s PAD, and shown in Figure 4.1-1. 
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If SSWD proposes an addition to the Project, the Study area will be expanded if necessary to 
include areas potentially affected by the addition. 
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Figure 4.1-1.  Study Area for Special-status Wildlife Bats. 
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4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies:  
 


• Personal safety is the most important consideration of each fieldwork team.   


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary permits prior to beginning fieldwork for a study that 
requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to FERC, United States Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service (NMFS), United States Fish and 
Wildlife Service (USFWS), Cal Fish and Wildlife and the State Water Resources Control 
Board (SWRCB) describing the variance and reason for the variance.  SSWD will 
summarize in the Application for New License all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If GPS data are required by a study plan, they will be collected using either a Map Grade 
Trimble GPS (sub-meter data collection accuracy under ideal conditions), a Recreation 
Grade Garmin GPS unit (3-meter data collection accuracy under ideal conditions), or 
similar units.  GPS data will be post-processed and exported from the GPS unit into 
Geographic Information System (GIS) compatible file format in an appropriate 
coordinate system using desktop software.  The resulting GIS file will then be reviewed 
by both field staff and SSWD’s consultant’s relicensing GIS analyst.  Metadata will be 
developed for deliverable GIS data sets.  Upon request, GIS maps will be provided to 
NMFS, USFWS, Cal Fish and Wildlife or SWRCB in a form, such as ESRI Shapefiles, 
GeoDatabases, or Coverage with appropriate metadata.  Metadata will be Federal 
Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic and wildlife species observed during the performance of a study.  All incidental 
observations will be reported in Application for New License.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
(Pandion haliaetus); any bats or positive sign of bats, Chinook salmon (Oncorhynchus 
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tshawytscha); and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata), foothill yellow-legged frog (Rana boylii), American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Study Methods 
 
The study methods will consist of the following four steps:  1) Long-Term Acoustic Monitoring; 
2) quality assurance/quality control (QA/QC) review; and 3) prepare report.  Each step is 
described below. 
 
4.3.1 Step 1 – Long-Term Acoustic Monitoring 
 
Long-Term Acoustic Monitoring (LTAM) will be conducted at four sites chosen on the Project, 
based on potential bat use – the Camp Far West Powerhouse, storage shed and Restroom 2 at 
South Recreation Area, and Restroom 4 at North Recreation Area.  LTAM will involve the 
deployment of Titley Scientific AnaBatTM SD1 (AnaBat SD1) bat detectors for monitoring of bat 
activity over time.  Titley Scientific Analook software will be used to analyze the data recorded 



http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm

http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm
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by the detectors.  SSWD will deploy the LTAM equipment in select riparian zones adjacent to 
Project facilities such as at the dam and powerhouse.  Deployment of the LTAM equipment will 
be from early April through October in order to capture spring migration, young rearing, periods 
of peak bat activity, and fall migration. 
 
The AnaBat SD1 bat detectors will be coupled with an external power source (e.g., 12-volt 
battery and small solar panel) for long term deployment, and EME Systems, LLC Bat-Hats 
(Berkeley, California) to aid in acoustic data collection.  During each day of the LTAM Study 
period, all detectors will be programmed to record echolocation calls emitted from bats in flight 
between sunset and sunrise.  Calls will be saved directly to a compact flash card as an individual 
AnaBat call file, with the date and time of the recording as the file name.  Initially (i.e., April and 
May) all sites will be visited every 2 weeks in order to download recorded calls, and to ensure 
that all equipment is functioning properly.  After May, visits to each sight may be reduced to 
once every 3 weeks or once per month. 
 
Upon download, data from each site will be saved to folders that corresponded to the site 
location and period for which monitoring occurred (e.g., July 1-15).  Call files will be organized 
into folders that specify the date recorded (e.g., 070115).  The latter will be performed by the 
software during data transfer from the cards to a laptop computer. 
 
4.3.2 Step 2 – Quality Assurance/Quality Control Review   
 
SSWD will perform a QA/QC review of all data, including maps, recordings, identifications, and 
sightings. 
 
4.3.3 Step 5 – Prepare Report 
 
SSWD will prepare a report that includes the following sections:  1) Study Goals and Objectives; 
2) Methods and Analysis; 3) Results; 4) Discussion; and 5) Description of Variances from the 
FERC-approved study proposal, if any.  The report will include maps and raw acoustic files. 
 
5.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including for the Yuba River Hydroelectric Project 
(FERC No. 2246), Drum-Spaulding Project (FERC No. 2310) and Merced River Hydroelectric 
Project (FERC No. 2179) relicensings. 
 
6.0 Schedule 
 
SSWD anticipates the schedule to complete the study as follows:  
 
Planning ......................................................................................................................... March 2017 
Fieldwork ............................................................................................... April 2017 – October 2017 
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QA/QC Review ........................................................................................................ November 2017 
Study Report Preparation ........................................................... November 2017 – December 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this Study in 2015 dollars is between $50,000 and $60,000. 
 
8.0 References Cited 
 
California Department of Fish and Wildlife (CDFW).  2015a.  California Natural Diversity 
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SECTION 4 


ISSUES AND PROPOSED STUDIES 
 
In addition to this introductory information, this section is divided into four subsections.  Section 
4.1 lists by resource area preliminary issues, which may be of concern and may need to be 
evaluated during the relicensing process, associated with potential Project effects that are 
described in Section 3.  For ease of reference, each preliminary issue is assigned an alpha-
numeric designation.  Section 4.2 includes a “data gap analysis,” that is, the section identifies 
existing, relevant and reasonably available information found by SSWD that would inform an 
analysis of each preliminary issue and requirements in a new license, and any additional 
information needs.  Section 4.3 describes Project O&M activities SSWD proposes to undertake 
as a condition of the new license for the purpose of: 1) protecting or mitigating impacts from 
continued Project O&M; or 2) enhancing resources affected by continued Project O&M.  The 
last sub-section, Section 4.4, describes the studies1 proposed at this time by SSWD to acquire the 
identified additional information.   
 
4.1 Preliminary Issues 
 
Identification of issues is a key step in the relicensing process because the issues represent 
specific concerns or questions that may need to be addressed.  Once issues that are to be 
evaluated are identified, existing information relevant to the issues can be assessed for adequacy, 
and additional information and potential studies needed to augment the existing information can 
be identified.  Identified preliminary issues may or may not ultimately warrant specific PM&E 
measures. 
 
The preliminary issues listed in this section have come from SSWD and responses to the PAD 
Information Questionnaire SSWD sent to potential interested parties during preparation of the 
PAD.  The Questionnaire, which SSWD mailed to 66 separate individuals, agencies and 
organizations, requested the party provide to SSWD:  1) any existing, relevant and reasonably 
available information regarding the Project and resources potentially affected by the Project in 
the party’s possession; 2) the name of any other party that may have existing, relevant and 
reasonably available information; 3) a description of any known or potential Project effects; 4) a 
description of any preliminary issues related to the relicensing; and 5) a description of any 
studies the party believes are necessary.  The Questionnaire, a list of parties to whom SSWD 
mailed the Questionnaire, and a list of parties that responded to the Questionnaire are included in 
Appendix C.  SSWD received nine responses to its Questionnaire. 
 
The preliminary issues list below is not intended to be exhaustive or final list, but contains those 
issues raised to date.  In some instances, SSWD may have combined or re-worded issues 
identified by respondents to the Questionnaire.  The list is subject to modification during the 
relicensing proceeding.   
                                            
1  For the purpose of this PAD, a “study” is any data gathering or analysis effort to be undertaken by SSWD as part of the 


relicensing, and may or may not include fieldwork. 
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4.1.1 Geology and Soils 
 
G&S1: Effects of Project O&M on channel morphology in the Bear River below 


Camp Far West Dam (e.g. channel stability, erosion/sedimentation, substrate 
composition and floodplain/channel connectivity). 


G&S2: Effects of Project O&M on sediment and sediment movement in the Bear 
River downstream of the Project, especially related to the trapping of sediment 
in Camp Far West Reservoir and Project flows. 


G&S3: Effects of Project O&M on soil erosion, slope failures and slope stability at 
the Camp Far West Reservoir shoreline and in the Bear River downstream of 
the Project. 


G&S4: Effects of Project O&M on runoff from Project roads and other hard surface 
runoff on erosion and sediment transport and Project flow-related movement 
of sediment. 


G&S5: Effects of Project O&M on soil erosion and bank stability due to use of the 
Camp Far West Dam spillways and outlet facilities. 


G&S6: Effects of Project O&M on LWM distribution and recruitment into the Bear 
River downstream of the Project. 


G&S7: Effects of Project-related recreation on soil compaction and erosion. 


 
4.1.2 Water Resources 


 
WR1: Effects of Project O&M on flow regime. 


WR2: Effects of Project O&M to water quality and quantity that may affect the 
growth, reproduction, and extent of populations of special-status plants and 
natural communities.   


WR3: Effects of Project O&M on water quantity and quality that may adversely 
affect the plant diversity, quantity, composition, and extent of wetland, 
riparian, and littoral habitats. 


WR4: Effects of Project O&M on water temperature in the reservoir due to water 
fluctuations. 


WR5: Effects of Project O&M on connectivity between the reservoir and upstream 
tributaries due to water fluctuations. 


WR6: Effects of Project O&M on water temperature in the Bear River downstream 
of the dam due to the amount of water released from the dam. 


WR7: Effects of Project O&M on the size and extent of the wetted channel and 
streambed area in the Bear River downstream of the dam due to the amount of 
water released from the dam. 
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WR8: Effects of Project O&M on water quality within the reservoir and in the Bear 
River and other tributaries upstream and downstream of the reservoir. 


WR9: Effects of Project O&M on bioaccumulation of mercury and other toxins in 
reservoir and stream fish. 


WR10: Project operations may affect downstream water deliveries to SSWD and 
CFWID. 


WR11: Project operations may affect SSWD’s ability to continue to meet its 
obligations as part of the Bay-Delta Agreement. 


 
4.1.3 Aquatic Resources 


 
AQ1: Effects of Project O&M and Project recreation may introduce and/or spread 


aquatic invasive species. 


AQ2: Effects of Project O&M may adversely affect benthic macroinvertebrate 
diversity. 


AQ3: Effects of Project O&M may adversely affect amphibians and their habitat. 


AQ4: Effects of Project O&M may adversely affect western pond turtles and their 
habitat. 


AQ5: Effects of Project O&M may adversely affect the diversity, quantity and 
composition of fish species. 


AQ6: Effects of Project O&M may adversely affect anadromous fish migration, 
spawning and juvenile rearing. 


AQ7: Effects of Project O&M may adversely affect non-anadromous stream fish 
spawning and habitat. 


AQ8: Effects of Project O&M may adversely affect reservoir fish spawning and 
habitat. 


AQ9: Effects of Project O&M may cause the stranding of fish. 


AQ10: Effects of Project O&M may cause the dewatering of fish spawning sites. 


 
4.1.4 Terrestrial Resources 


 
TR1: Effects of Project O&M on riparian zone, e.g., vegetation structural diversity 


and connectivity, vegetation productivity and diversity, longitudinal habitat 
connectivity, and extent and frequency of flooding.   


TR2: Effects of Project O&M by disturbing habitat for and displace special-status 
plants, such as big-scale balsamroot, Sierra foothills brodiaea, dwarf 
downingia, stinkbells, Boggs Lake hedge-hyssop, Ahart’s dwarf rush, dubious 
pea, legenere, Humboldt lily, pincushion navarretia, Brazilian watermeal, and 
natural communities. 
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TR3: Effects of Project O&M on the spread of invasive plant species.   


TR4: Effects of Project O&M that may impact migration, foraging, and nesting of 
birds species including special-status species such as bald eagle, golden eagle, 
Swainson’s hawk, and California black rail. 


TR5: Effects of Project O&M, especially related to transmission lines, that may 
present collision and electrocution hazards to bird species, including special-
status species such as bald eagle, golden eagle, Swainson’s hawk, and 
California black rail.   


TR6: Effects of Project O&M on disturbing bat colonies roosting within the Project 
structures. 


TR7: Potential deer entrapment, injury, and mortality in Project facilities. 


 
4.1.5 Federal Endangered Species Act Listed and Candidate Species 


 


ESA1: Effects of Project O&M and associated recreation on reproduction, foraging, 
and migration of ESA-listed species. 


ESA2: Effects of Project O&M and associated recreation on ESA-listed fish species 
and their critical habitat. 


 


4.1.6 Recreation 
 
RR1: Effects of Project O&M on public access to Project waters, existing 


recreational opportunities, and future recreational opportunities within the 
Project Area, including angling. 


RR2: Effects of Project O&M, especially reservoir water levels, on recreation. 


RR3: Effects of Project O&M on quality and availability of flow-dependent 
recreation opportunities. 


RR4: Adequacy of existing Project recreation facilities (including accessible 
facilities) to meet current and future recreational demands. 


 
4.1.7 Land Use 


 
LU1: Effects of Project O&M on the condition and use of roads in the Project Area. 


LU2: Effects of Project O&M on wildlife risks and fire management. 


LU3: Effects of Project O&M and recreation on the California National Historic Trail. 
 


4.1.8 Aesthetic Resources 
 
AR1: Effects of Project O&M and facilities on aesthetic resources. 
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4.1.9 Socioeconomic Resources 
 


SR1: Effects of Project on local infrastructure, including law enforcement and fire 
protection, if SSWD proposes significant additions to the Project. 


 
4.1.10 Cultural Resources  


 
CR1: Effects of any Project construction on burials. 


CR2: Effects of Project O&M and associated Project recreation on NRHP-eligible, 
unevaluated, and/or undocumented cultural resources. 


 
4.1.11 Tribal Interests 


 
TI1: Effects of any construction related to the Project on TCPs. 


TI2: Effects of Project O&M and associated recreation on potentially unevaluated 
or undocumented ethnographic sites and traditional cultural properties related 
to tribal interests. 


 
4.1.12 Air Resources 


 
AIR1: Effects of proposed new Project construction on air quality. 
 


4.1.13 Noise 
 
N1: Effects of proposed new Project construction on noise levels. 
 


In addition, respondents to SSWD’s Questionnaire identified the following preliminary issues 
that SSWD considers outside the scope of the relicensing: 
 


• NMFS and Placer County both identified channel incision, lack of a natural meander 
pattern and single-thread simplified channel in the lower Bear River as a potential issue.  
Incision into historic mining debris, levee construction, and agriculture development is 
responsible for the current shape of the channel. 


• FWN identified climate change as having the potential to affect Project O&M.  Project 
O&M has no effect on climate change. 


• FWN identified Project O&M as having an impact on habitat conditions in Dry Creek for 
anadromous fish.  Dry Creek is a tributary to the Bear River.  SSWD has no control of 
conditions in Dry Creek. 
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4.2 Data Gap Analysis 
 
For each preliminary issue listed in Section 4.1, SSWD determined whether existing, relevant 
and reasonable available information would be adequate for SSWD, FERC and Relicensing 
Participants to assess Project effects and, if appropriate, develop recommendations for 
requirements in the new license.  If existing information was deemed not adequate, SSWD 
identified what additional information it believes is needed.  Table 4.2-1 provides a summary of 
SSWD’s data gap analysis. 
 
Table 4.2-1.  Summary of SSWD’s data gap analysis. 


Preliminary Issue 
(No. and Description) 


Existing 
Information 


SSWD’s Identified 
Data Gap(s) 


SSWD’s Proposed Study(s) 
to Close Data Gap(s) 


G&S1 


Effects of Project O&M on 
channel morphology in the 
Bear River below Camp Far 
West Dam (e.g. channel 
stability, erosion/sedimentation, 
substrate composition and 
floodplain/channel 
connectivity) 


Hydrologic flow regime 
known and there is no control 
of spill.  Inundation of 
channel and inset floodplain 
is essentially the 1.5-yr return 
frequency. 


Frequency and extent of 
inundation, bank stability, 
substrate type, and sediment 
type and availability for 
spawning is unknown. 


Study 3.1, Salmonid Redd 
 
Study 3.3, Instream Flow 


G&S2 


Effects of Project O&M on 
sediment and sediment 
movement in the Bear River 
downstream of the Project, 
especially related to the 
trapping of sediment in Camp 
Far West Reservoir and Project 
flows. 


Historic mining sediment 
trapped in Camp Far West 
Reservoir but reworking of 
alluvial material in Bear 
River downstream provides 
mobile substrate and system 
is not sediment starved. 


Quantity, distribution, and 
availability of spawning-
sized substrate is unknown. 


Study 3.1, Salmonid Redd 
 
Study 3.3, Instream Flow 


G&S3 


Effects of Project O&M on soil 
erosion, slope failures and 
slope stability at the Camp Far 
West Reservoir shoreline and 
in the Bear River downstream 
of the Project. 


No identified exposed 
shoreline and Bear River has 
only ~5% exposed banks 
actively eroding. 


Type of and extent of erosion 
that varies with channel type 
in the Lower Bear River is 
unknown. 


Study 3.3, Instream Flow  
 
Incidental observations 
during all relicensing studies. 


G&S4 


Effects of Project O&M on 
runoff from Project roads and 
other hard surface runoff on 
erosion and sediment transport 
and Project flow-related 
movement of sediment. 


There are no Project Primary 
roads. 


Existing information is 
adequate to address the issue. None 


G&S5 


Effects of Project O&M on soil 
erosion and bank stability due 
to use of the Camp Far West 
Dam spillways and outlet 
facilities. 


Spillway is located over and 
on bedrock, and outlet is not 
causing active bank erosion 
or otherwise in Bear River. 


Existing information is 
adequate to address the issue. None 


G&S6 


Effects of Project O&M on 
LWM distribution and 
recruitment into the Bear River 
downstream of the Project. 


In most years, SSWD 
collects no LWM from the 
surface of Camp Far West 
Reservoir.  Little LWM 
enters the reservoir from 
upstream and the reservoir 
shoreline has very little 
LWM. 


Existing information is 
adequate to address the issue. None 


G&S7 
Effects of Project-related 
recreation on soil compaction 
and erosion. 


Based on site reconnaissance, 
the compaction and use 
impacts within the developed 
recreation areas are typical of 
developed recreation sites.  
Significant erosion is not 
evident along the gently 
sloping shorelines within the 
recreation areas. 


Existing information is 
adequate to address the issue. None 
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Table 4.2-1.  (continued) 
Preliminary Issue 


(No. and Description) 
Existing 


Information 
SSWD’s Identified 


Data Gap(s) 
SSWD’s Proposed Study 


to Close Data Gap(s) 


WR1 Effects of Project O&M on 
flow regime. 


USGS and CDEC gage data 
and unpublished SSWD data 


Existing information is 
adequate to address the issue. None 


WR2 


Effects of Project O&M to 
water quality and quantity that 
may affect the growth, 
reproduction, and extent of 
populations of special status 
plants and natural 
communities. 


Water quality data available 
from Alpers et al. 2008, 
SSWD 2015, CDWR and  
SWRCB 2012.  SSWD 
collected basic water quality 
measurements in the 
reservoir in 2015.  Historical 
water quality data exists, but 
is limited to a few sampling 
locations.  SWRCB has 
already listed the Bear River 
and Camp Far West for 
mercury. 


No data for a complete 
analyte list from multiple 
sampling locations in the 
Bear River and Camp Far 
West Reservoir. 


Study 2.3, Water Quality 


WR3 


Effects of Project O&M on 
water quantity and quality that 
may adversely affect the plant 
diversity, quantity, 
composition, and extent of 
wetland, riparian, and littoral 
habitats. 


Wetlands and riparian data 
available from NWI 2015,  
CDFW 2015g (CWHR), and 
Sycamore Associates 2013 
(Wetland Delineation).  A 
2013 wetland delineation 
identified no riparian areas 
within the FERC Project 
Boundary that could be 
affected by Project O&M.   


Existing information is 
adequate to address the issue. None  


WR4 


Effects of Project O&M on 
water temperature in the 
reservoir due to water 
fluctuations. 


SSWD collected water 
temperature profiles for 
seven months in 2015 in the 
reservoir. 


No long range water 
temperature data over a 
variety of water year types. 


Study 2.1, Water 
Temperature Monitoring 
 
Study 2.2, Water 
Temperature Modeling 


WR5 


Effects of Project O&M on 
connectivity between the 
reservoir and upstream 
tributaries due to water 
fluctuations. 


SSWD developed an 
Operations model of the 
Camp Far West Project and 
results are provided in 
Appendix G of the PAD. 
Additional operations 
scenarios may be considered 
throughout the relicensing 
process. 


Existing information is 
adequate to address the issue. None 


WR6 


Effects of Project O&M on 
water temperature in the Bear 
River downstream of the dam 
due to the amount of water 
released from the dam. 


SSWD installed loggers in 
2015 in the lower Bear River.  
CDWR recorded spot 
measurements at one location 
monthly from 1964 – 1987. 


No long range water 
temperature data exists over a 
variety of water year types 
and throughout the river. 


Study 2.1, Water 
Temperature Monitoring 
 
Study 2.2, Water 
Temperature Modeling 


WR7 


Effects of Project O&M on the 
size and extent of the wetted 
channel and streambed area in 
the Bear River downstream of 
the dam due to the amount of 
water released from the dam. 


CDFG completed an 
instream flow study in 1991 
to determine target flows for 
salmon in the Lower Bear 
River.  Hydrologic flow 
regime known and there is no 
control of spill.  Inundation 
of channel and inset 
floodplain is essentially the 
1.5 yr return frequency. 


Instream flow study methods 
and results as cited in CDFG 
1991 are inadequate to 
inform requirements in new 
license.  


Study 3.3, Instream Flow  
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Table 4.2-1.  (continued) 
Preliminary Issue 


(No. and Description) 
Existing 


Information 
SSWD’s Identified 


Data Gap(s) 
SSWD’s Proposed Study 


to Close Data Gap(s) 


WR8 


Effects of Project O&M on 
water quality within the 
reservoir and in the Bear River 
and other tributaries upstream 
and downstream of the 
reservoir. 


Data available from Alpers et 
al. 2008, SSWD 2015, 
CDWR and SWRCB 2012.   
SSWD collected basic water 
quality field measurements in 
the reservoir in 2015.  
Historical water quality data 
exists, but is limited to a few 
sampling locations.  SWRCB 
has already listed the Bear 
River and Camp Far West for 
mercury. 


No data for a complete 
analyte list from multiple 
sampling locations in the 
Bear River and Camp Far 
West Reservoir. 


Study 2.3, Water Quality 


WR9 


Effects of Project O&M on 
bioaccumulation of mercury 
and other toxins in reservoir 
and stream fish. 


Data available from Saiki et 
al. 2010, Davis et al. 2009, 
Alpers et al. 2008, OEHHA 
2009.  Extensive research on 
mercury bioaccumulation in 
the Bear River and Camp Far 
West Reservoir has been 
done including fish ingestion 
advisory for Camp Far West. 


Existing information is 
adequate to address the issue None 


WR10 
Project operations may affect 
downstream water deliveries to 
SSWD and CFWID. 


SSWD developed an 
Operations model of the 
Camp Far West Project and 
results are provided in 
Appendix G of the PAD.  
Additional operations 
scenarios may be considered 
throughout the relicensing 
process. 


Existing information is 
adequate to address the issue None 


WR11 


Project operations may affect 
SSWD’s ability to continue to 
meet its obligations as part of 
the Bay-Delta Agreement. 


SSWD developed an 
Operations model of the 
Camp Far West Project and 
results are provided in 
Appendix G of the PAD. 
Additional operations 
scenarios may be considered 
throughout the relicensing 
process. 


Existing information is 
adequate to address the issue None 


AQ1 


Effects of Project O&M and 
Project recreation may 
introduce and/or spread aquatic 
invasive species. 


Data available from Cal 
Weed Mapper 2015, 
Ivasive.org 2014, USGS 
2015 and USGS 2014.  One 
AIS species- Asian clam- is 
known from the Project, with 
American bullfrog suspected.  
The invasive weed surveys 
will include any sightings of 
aquatic weeds.  California 
law mandates an education 
program and monitoring to 
prevent the invasion of 
quagga and zebra mussels.   


Existing information is 
adequate to address the issue 


Incidental observations 
during all relicensing studies. 


AQ2 
AQ2:  Effects of Project O&M 
may adversely affect benthic 
macroinvertebrate diversity. 


Data available from ECORP 
2014, SWRCB 2011 and 
SWRCB 2013.  Recent BMI 
surveys upstream and 
downstream of the Project 
indicate an abundance and 
diversity of BMIs.  


Existing information is 
adequate to address the issue None 
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Table 4.2-1.  (continued) 
Preliminary Issue 


(No. and Description) 
Existing 


Information 
SSWD’s Identified 


Data Gap(s) 
SSWD’s Proposed Study 


to Close Data Gap(s) 


AQ3 


Effects of Project O&M may 
adversely affect amphibians 
and their habitat. 
 


Data available from CDFW 
2015a (CNDDB).  No 
accounts of special status 
amphibians within the FERC 
boundary.  A search of the 
CNDDB for the USGS 
1:24,000 quadrangles of 
Camp Far West, Nicolaus, 
Sheridan, Wheatland and 
Wolf found no known 
occurrences of foothill 
yellow legged frogs.  


Existing information is 
adequate to address the issue 


Incidental observations 
during all relicensing studies. 


AQ4 
Effects of Project O&M may 
adversely affect western pond 
turtles and their habitat. 


Data available from CDFW 
2015a (CNDDB).  No 
accounts of western pond 
turtle within the FERC 
boundary.  The closest 
known occurrence of WPT is 
approximately 4.3 mi from 
Camp Far West Dam in the 
Dry Creek basin. 


Existing information is 
adequate to address the issue 


Incidental observations 
during all studies. 


AQ5 


Effects of Project O&M may 
adversely affect the diversity, 
quantity and composition of 
fish species. 


Data available from CDFW 
boat electrofishing of Camp 
Far West Reservoir, CDFW 
Stocking Records and CDFW 
seining records.  Results of 
CDFW’s surveys indicate a 
persistent warm water sport 
fishery typical of Central 
Valley reservoirs. Spotted 
bass are the dominant species 
in Camp Far West Reservoir. 


Existing information is 
adequate to address the issue None 


AQ6 


Effects of Project O&M may 
adversely affect anadromous 
fish migration, spawning and 
juvenile rearing. 


Data available from Moyle 
2002, NMFS 2008a 
Yoshiyama et al. 2001, 
Reynolds et al. 1993, CDFG 
1991, Chamberlain and Wells 
1879, Monohan 2007, 
Shilling and Gervetz 2003, 
and CDFW unpublished 
Salmon Redd Surveys.  
Studies indicate that adult 
anadromous salmonids 
intermittently use the lower 
Bear River during years of 
high fall flows.  Chinook 
salmon estimates have varied 
from as high as 300 
individuals to as low as zero. 


Available data for 
anadromous species in the 
lower Bear River is primarily 
anecdotal or not specific to 
the lower Bear River.  
Available data is lacking in 
specificity of timing, 
location, lifestage and 
general habitat conditions. 


Study 3.1, Salmonid Redd 
 
Study 3.2, Stream Fish 
Populations 


AQ7 


Effects of Project O&M may 
adversely affect non-
anadromous stream fish 
spawning and habitat. 


Data available from Moyle 
2002, UC Davis 2009, Moyle 
et al. 2004, SSWD 2015.   
Information on non-
anadromous species in the 
lower Bear River is primarily 
derived from species known 
to occur in the Feather River.  
Available information 
suggests that the lower Bear 
River is primarily a warm 
water fishery comprised of 
both native and non-native 
fish species typical of Central 
Valley streams.     


Only anecdotal and regional 
data available for non-
anadromous species in the 
lower Bear River. 


Study 3.2, Stream Fish 
Populations 
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Table 4.2-1.  (continued) 
Preliminary Issue 


(No. and Description) 
Existing 


Information 
SSWD’s Identified 


Data Gap(s) 
SSWD’s Proposed Study 


to Close Data Gap(s) 


AQ8 
Effects of Project O&M may 
adversely affect reservoir fish 
spawning and habitat. 


SSWD has water surface 
elevation data along with 
bathymetry to adequately 
assess effects on reservoir 
fish populations. 


Existing information is 
adequate to address the issue. None 


AQ9 Effects of Project O&M may 
cause the stranding of fish. 


PAD Section 2 “Project 
Description” and Section 3.2 
“Water Resources.” SSWD 
operations data indicates that 
project does not operate in a 
peaking fashion that would 
cause rapid fluctuations in 
water surface elevations 
leading to fish stranding. 


Existing information is 
adequate to address the issue. 


Incidental observations 
during all studies 


AQ10 
Effects of Project O&M may 
cause the dewatering of fish 
spawning sites. 


No data was found describing 
specific fish spawning sites 
in the lower Bear River. 


No data specific to fish 
spawning sites relative to 
flow and habitat conditions. 


Study 3.1, Salmonid Redd 
 
Study 3.3, Instream Flow 


TR1 


Effects of Project O&M on 
riparian zone, e.g., vegetation 
structural diversity and 
connectivity, vegetation 
productivity and diversity, 
longitudinal habitat 
connectivity, and extent and 
frequency of flooding. 


Data available from NWI 
2015, CDFW 2015g 
(CWHR), Sycamore 
Associates 2013 (Wetland 
Delineation).  A 2013 
wetland delineation identified 
no riparian areas within the 
FERC Project Boundary that 
could be affected by Project 
O&M.   


Existing information is 
adequate to address the issue None  


TR2 


Effects of Project O&M by 
disturbing habitat for and 
displacing special-status plants, 
such as big-scale balsamroot, 
Sierra foothills brodiaea, dwarf 
downingia, stinkbells, Boggs 
Lake hedge-hyssop, Ahart’s 
dwarf rush, dubious pea, 
legenere, Humboldt lily, 
pincushion navarretia, 
Brazilian watermeal, and 
natural communities. 


Data available from CNPS 
2015, CDFW 2015a 
(CNDDB) and Sycamore 
Associates 2013.  There was 
a special-status plant survey 
in 2013 which covered the 
area of the reservoir, done by 
Sycamore Associates. 


There are no data for some 
areas within the FERC 
Project Boundary, 
particularly at recreation 
areas. 


Study 4.1, Special-status 
Plants and Non-native 
Invasive Plants 


TR3 
Effects of Project O&M on the 
spread of invasive plant 
species.   


Data available from NRCS 
2015 and Sycamore 
Associates 2013.  The 
complete plant list for the 
special-status plant surveys 
included all observed weeds.  


There are no data on the 
location, number or size of 
invasive weed occurrences. 


Study 4.1, Special-status 
Plants and Non-native 
Invasive Plants 


TR4 


Effects of Project O&M that 
may impact migration, 
foraging, and nesting of birds 
species including special-status 
species such as bald eagle, 
golden eagle, Swainson’s 
hawk, and California black rail. 


Data available from CDFW 
2015a (CNDDB), CDFW 
2015g (CWHR) and 
Sycamore Associates 2013.   
The Biological Assessment 
surveys performed by 
Sycamore Associates located 
one bald eagle nest, habitat 
for Swainson’s hawk, and no 
potential habitat for 
California black rail.   


There is no specific 
information on golden eagles 
or Swainson’s hawk 
occurrences for the Project, 
and bald eagle data requires 
updating. 


Study 4.2, Special-status 
Raptors 
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Table 4.2-1.  (continued) 
Preliminary Issue 


(No. and Description) 
Existing 


Information 
SSWD’s Identified 


Data Gap(s) 
SSWD’s Proposed Study 


to Close Data Gap(s) 


TR5 


Effects of Project O&M, 
especially related to 
transmission lines, that may 
present collision and 
electrocution hazards to bird 
species, including special-
status species such as bald 
eagle, golden eagle, 
Swainson’s hawk, and 
California black rail.   


Data available from CDFW 
2015a (CNDDB), CDFW 
2015g (CWHR) and 
Sycamore Associates 2013.   
The Biological Assessment 
surveys performed by 
Sycamore Associates located 
one bald eagle nest, habitat 
for Swainson’s hawk, and no 
potential habitat for 
California black rail.   


There is no specific 
information on golden eagles 
or Swainson’s hawk 
occurrences for the Project, 
and bald eagle data requires 
updating.  
 
There are no project 
transmission lines.  


Study 4.2, Special-status 
Raptors 


TR6 
Effects of Project O&M on 
disturbing bat colonies roosting 
within the Project structures. 


Data available from CDFW 
2015a (CNDDB) and CDFW 
2015g (CWHR).  Per 
reconnaissance of the Project, 
there are multiple structures 
without any exclusionary 
devices that could house 
roosting bats.   


There is no specific data on 
location or species of bats on 
Project. 


Study 4.3, Special-status 
Bats 


TR7 
Potential deer entrapment, 
injury, and mortality in Project 
facilities. 


There are no reports of any 
deer injuries or mortalities 
associated with the Project 
and there are no Project 
canals or flumes for deer to 
become entrapped in. 


Existing information is 
adequate to address the issue None 


ESA1 


Effects of Project O&M and 
associated recreation on 
reproduction, foraging, and 
migration of ESA-listed 
species. 


Data available from CDFW 
2015a (CNDDB), CDFW 
2015g (CWHR), CNPS 2015 
and Sycamore Associates 
2013.  The surveys for the 
Biological Assessment 
located no ESA-listed plant 
species, two occurrences of 
Valley Elderberry Longhorn 
Beetle habitat (elderberry 
shrubs), no habitat for any 
fairy or tadpole shrimp, 
potential habitat for 
California red-legged frog 
and no habitat for giant garter 
snake or Western yellow-
billed cuckoo.   


There are no up-to-date 
surveys for California red-
legged frog for the Project. 
 
There is no botanical survey 
data for some areas within 
the FERC Project Boundary, 
particularly at recreation 
areas. 


Study 5.3, California Red-
legged Frog Habitat 
Assessment 
 
Study 5.1, ESA-listed Plants 
Survey 


ESA2 


Effects of Project O&M and 
associated recreation on ESA-
listed fish species and their 
critical habitat 


Data available from Moyle 
2002, NMFS 2008a 
Yoshiyama et al. 2001, 
Reynolds et al. 1993, CDFG 
1991, Chamberlain and Wells 
1879, Monohan 2007, 
Shilling and Gervetz 2003, 
CDFW unpublished Salmon 
Redd Surveys.  Studies 
suggest that there are no self-
sustaining populations of 
spring-run Chinook or 
steelhead in the lower Bear 
River.  However, the 
potential exists for both 
species to intermittently 
utilize the lower Bear River 
for spawning and rearing.  


Available data for 
anadromous species in the 
lower Bear River is primarily 
anecdotal or not specific to 
the lower Bear River. 
Available data is lacking in 
specificity of timing, 
location, lifestage and 
general habitat conditions. 


Study 3.1, Salmonid Redd 
 
Study 3.3, Instream Flow 
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Table 4.2-1.  (continued) 
Preliminary Issue 


(No. and Description) 
Existing 


Information 
SSWD’s Identified 


Data Gap(s) 
SSWD’s Proposed Study 


to Close Data Gap(s) 


RR1 


Effects of Project O&M on 
public access to Project waters, 
existing recreational 
opportunities, and future 
recreational opportunities 
within the Project Area, 
including angling. 


Functional range of water 
surface elevation at Camp 
Far West Reservoir boat 
ramps by water year type. 


Information on the 
preferences, attitudes, and 
characteristics of the 
Project’s recreation users, 
including anglers; and 
current project recreational 
activities and future demand 
for activities that occur 
within the Study Area. 


Study 6.1, Recreation Use 
and Visitor Survey 


RR2 
Effects of Project O&M, 
especially reservoir water 
levels, on recreation 


Functional range of water 
surface elevation at Camp 
Far West Reservoir boat 
ramps by water year type. 


Information on the 
preferences, attitudes, and 
characteristics of the 
Project’s recreation users; 
and current project 
recreational activities and 
future demand for activities 
at Camp Far West Reservoir. 


Study 6.1, Recreation Use 
and Visitor Survey 


RR3 


Effects of Project O&M on 
quality and availability of 
flow-dependent recreation 
opportunities. 


USGS and CDEC gage data.  
Recreational use on the Bear 
River below Camp Far West 
Reservoir is very limited as it 
flows through privately-
owned land; and the reach is 
not a viable whitewater 
boating reach. 


Existing information is 
adequate to address the issue. None 


RR4 


Adequacy of existing Project 
recreation facilities (including 
accessible facilities) to meet 
current and future recreational 
demands. 


Recreation facilities are in 
adequate condition to meet 
current recreation demand; 
however, facilities will need 
to be repaired or replaced, as 
needed, to meet future 
demand.   


Information on future 
demand for use and activities 
at Camp Far West Reservoir. 


Study 6.1, Recreation Use 
and Visitor Survey 


LU1 
Effects of Project O&M on the 
condition and use of roads in 
the Project Area. 


There are three main Project 
roads–the access roads to the 
North and South Recreation 
Areas and the powerhouse 
facilities.  All of these roads 
are on SSWD lands and are 
currently functional. 


Existing information is 
adequate to address the issue. None 


LU2 
Effects of Project O&M on 
wildlife risks and fire 
management. 


Data from CAL FIRE 2015.   
Over the past nearly fifty 
years (1967 to 2014), there 
are only four reported fires 
that occurred in the Project 
Vicinity, three of them that 
occurred in part within the 
FERC Project Boundary.  
None of these fires were 
caused by Project O&M.  


Existing information is 
adequate to address the issue None 


LU3 
Effects of Project O&M and 
recreation on the California 
National Historic Trail. 


The California National 
Historic Trail, as it exists 
within the FERC Project 
Boundary, is a non-
developed designated area 
around the historic emigrant 
trail.   


Additional information on 
the traces of the historic trail 
within the FERC Project 
Boundary is needed.  


Study 10.1, Cultural 
Resources 


 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


February 2016 Pre-Application Document Issues and Proposed Studies 
 ©2016, South Sutter Water District Page 4-13 


Table 4.2-1.  (continued) 
Preliminary Issue 


(No. and Description) 
Existing 


Information 
SSWD’s Identified 


Data Gap(s) 
SSWD’s Proposed Study 


to Close Data Gap(s) 


AR1 
Effects of Project O&M and 
facilities on aesthetic 
resources. 


Effects of the Project result 
in moderate visual contrast 
for the dam, spillway and 
bridge in foreground and low 
visual contrast from middle 
ground views.  There is high 
visual contrast in immediate 
foreground for the 
powerhouse as seen from 
vehicles traveling 
southbound across the dam. 


Existing information is 
adequate to address the issue. None 


SR1 


Effects of Project on local 
infrastructure, including law 
enforcement and fire 
protection, if SSWD proposes 
significant additions to the 
Project. 


Currently, SSWD is not 
proposing any significant 
additions to the Project. 


Existing information is 
adequate to address the issue. None 


AIR1 
Effects of proposed new 
Project construction on air 
quality. 


Currently, SSWD is not 
proposing any significant 
additions to the Project. 


Existing information is 
adequate to address the issue. None 


N1 
Effects of proposed new 
Project construction on noise 
levels. 


Currently, SSWD is not 
proposing any significant 
additions to the Project. 


Existing information is 
adequate to address the issue. None 


CR1 Effects of any Project 
construction on burials. 


Existing and relevant 
information indicates that the 
lands within the existing 
FERC Project Boundary are 
highly sensitive for 
prehistoric resources. UAIC 
has indicated the potential for 
discovery of burials during 
Project construction.   


Existing and relevant 
information indicates that the 
lands within the existing 
FERC Project Boundary are 
highly sensitive for both 
prehistoric and historic 
cultural resources.  It is 
important to perform this 
study to determine whether 
unidentified burial sites may 
occur within the Study Area 
and prepare for proper 
procedures in the event of 
discovery. 


Study 10.1, Cultural 
Resources 


CR2 


Effects of Project O&M and 
associated Project recreation on 
NRHP-eligible, unevaluated, 
and/or undocumented cultural 
resources. 


SSWD identified 39 
previously recorded cultural 
resources within the FERC 
Project Boundary, 37 of 
which are archaeological 
sites and two of which are 
historic structures.  In 
addition, SSWD identified 38 
previously recorded isolated 
artifacts within the FERC 
Project Boundary, 35 of 
which are prehistoric and 
three of which are historic.  
SSWD’s review of historical 
maps indicates that there are 
approximately 53 potential 
historic-era sites or features 
that may be located within 
the existing FERC Project 
Boundary. 


Existing and relevant 
information indicates that the 
lands within the existing 
FERC Project Boundary are 
highly sensitive for both 
prehistoric and historic 
cultural resources.  
Additionally SSWD’s review 
of historic maps suggests the 
possibility that 
undocumented historic-
period cultural resources may 
still be present within the 
FERC Project Boundary.  
Moreover, the hydroelectric 
system and its individual 
features are over 50 years of 
age and have not been 
documented individually or 
as a system, or evaluated for 
the NRHP.   


Study 10.1, Cultural 
Resources 
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Table 4.2-1.  (continued) 
Preliminary Issue 


(No. and Description) 
Existing 


Information 
SSWD’s Identified 


Data Gap(s) 
SSWD’s Proposed Study 


to Close Data Gap(s) 


TI1 Effects of any construction 
related to the Project on TCPs. 


SSWD found that the area 
within the existing FERC 
Project Boundary did not 
include any Indian 
reservation lands, other lands 
under tribal ownership, 
sacred lands, or tribal 
agreements that pertain to 
lands within this area.  The 
research did not identify any 
documented ITAs or TCPs 
within this area.  


Existing and relevant 
information indicates that 
lands within the existing 
FERC Project Boundary and 
the surrounding area are 
highly sensitive for both 
prehistoric and historic 
cultural resources.  Previous 
studies did not include 
ethnographic or TCP 
investigations.  It is 
important to perform this 
study to determine whether 
unidentified tribal interests 
occur within the Study Area. 


Study 11.1, Tribal Interests 


TI2 


Effects of Project O&M and 
associated Project recreation on 
potentially unevaluated or 
undocumented ethnographic 
sites and traditional cultural 
properties related to tribal 
interests. 


SSWD found that the area 
within the existing FERC 
Project Boundary did not 
include any Indian 
reservation lands, other lands 
under tribal ownership, 
sacred lands, or tribal 
agreements that pertain to 
lands within this area. The 
research did not identify any 
documented ITAs or TCPs 
within this area.  


Existing and relevant 
information indicates that 
lands within the existing 
FERC Project Boundary and 
the surrounding area are 
highly sensitive for both 
prehistoric and historic 
cultural resources.  Previous 
studies did not include 
ethnographic or TCP 
investigations.  It is 
important to perform this 
study to determine whether 
unidentified tribal interests 
occur within the Study Area. 


Study 11.1, Tribal Interests 


 
 
4.3 SSWD Proposed Measures 
 
SSWD does not propose any PM&E measures at this time. 
 
4.4 Proposed Studies 
 
4.4.1 Study Plan Template 
 
For each proposed study, SSWD prepared a study plan based on 18 C.F.R. Section 5.11.  Each 
study plan includes the following sections: 


• Section 1.  Project Nexus.  This information satisfies the requirements of 18 C.F.R. 
Section 5.11(d)(4), and includes the general description of the Project nexus to the 
resource addressed in the study. 


• Section 2.  Study Goal and Objectives.  This information satisfies the requirement of 18 
C.F.R. Section 5.11(d)(1). 


• Section 3.  Existing Information and Need for Additional Information.  This information 
satisfies the requirements of 18 C.F.R. Section 5.11(d)(3), and includes a brief 
description of existing, relevant and reasonably available information, and may include a 
reference to the appropriate portions of the PAD, rather than repeating information in the 
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study plan.  This section also describes the need for the additional information to be 
developed by the study. 


• Section 4.  Study Methods and Analysis 
 Section 4.1. Study Area.  This section describes the specific geographic area 


encompassed by the study.  Studies may have different study areas based on the issue 
addressed by the study.  A map is attached that shows specific sampling locations to 
the extent applicable. 


 Section 4.2.  General Concepts and Procedures.  This section includes information 
(e.g., safety, use of GPS, and taking incidental observations) that pertains to all 
relicensing studies. 


 Section 4.3. Methods.  This information satisfies the requirement of 18 C.F.R. Section 
5.11(b)(1).  This section describes the sampling locations and frequency to the extent 
possible, and the specific study methods to be employed to develop the additional 
information.  If a relatively common approach is proposed, the section references that 
approach (i.e., citation, including page numbers), but also provides enough detail for 
an interested party to understand the approach and how it will be applied without 
reading the citation.  In addition, this section describes any specific analysis that will 
be performed as part of the study, including products [(e.g., maps, tables and 
spreadsheets) and the format for these products (e.g., *.DSS, Excel and pdf).] 


• Section 5.0.  Consistency of Methodology with Generally Accepted Scientific Practices.  
This information satisfies the requirement of 18 C.F.R. Section 5.11(d)(5).  This section 
briefly describes how the study methodology is consistent with generally accepted 
practices in the scientific community and employed during hydro relicensings. 


• Section 6.0.  Schedule.  This information satisfies the requirement of 18 C.F.R. Section 
5.11(b)(2) and, in part, Section 5.11(d)(5).  This section includes the study schedule. 


• Section 7.0.  Level of Effort and Cost.  This information satisfies the requirement of 18 
C.F.R. Section 5.11(d)(6).  This section includes a range of costs in 2015 dollars for the 
study as proposed. 


• Section 8.0.  References Cited.  This section lists any references cited in the study plan. 
 
4.4.2 SSWD’s Proposed Studies 
 
Table 4.3-2 lists SSWD’s proposed studies referenced in Table 4.3-1.  A detailed study plan for 
each study is provided in Appendix H.   
 
Table 4.3-1.  List of SSWD’s proposed studies. 


Study Number Study Name 
2.1 Water Temperature Monitoring 
2.2 Water Temperature Modeling 
2.3 Water Quality 
3.1 Salmonid Redd 
3.2 Stream Fish Populations 
3.3 Instream Flow 
4.1 Special-status Plants and Non-native Invasive Plants 
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Table 4.3-1.  (continued) 
Study Number Study Name 


4.2 Special-status Wildlife – Raptors 
4.3 Special-status Wildlife – Bats 
5.1 ESA-listed Plants 
5.2 ESA-listed Wildlife – Valley Elderberry Longhorn Beetle 
5.3 ESA-listed Amphibians – California Red-legged Frog 
6.1 Recreation Use and Visitor Survey Study 


10.1 Cultural Resources 
11.1 Tribal Interests 


Total 15 
 
 
In addition, respondents to SSWD’s Questionnaire suggested the following studies that SSWD 
did not adopt and considers unnecessary: 
 


• Cal Fish and Wildlife identified a need for a channel morphology study in the Bear River 
below Camp Far West Dam.  The request was not specific as to type of study and what 
the data needs are.  However, Study 3.3 Instream Flow Study, has channel-form, substrate 
and cover, and LWM components that address bed and bank form and interaction, 
floodplain connectivity, channel inundation type and frequency, and substrate type.  Also, 
Study 3.1 Salmonid Redd Study, quantifies spawning gravel.   


• FWN and Placer County identified the need for a climate change study.  Project O&M 
does not affect climate change.  In addition, FERC does not require an applicant for a 
new license to address climate change during its relicensing. 


• Cal Fish and Wildlife identified the need for a water balance/operations model.  SSWD 
has already prepared an operations model and provided it in the PAD as existing 
information. 


• Cal Fish and Wildlife and FWN identified the need for a bioaccumulation and mercury 
study, respectively.  As noted in Section 3.2.2, a number of studies have been conducted 
regarding mercury and bioaccumulation in Camp Far West Reservoir and the Bear River.  
Fish ingestion advisories have already been established to address any human health 
concerns.  In addition, SSWD does not contribute mercury to the watershed through any 
of its O&M.  No additional information is needed to inform a license requirement. 


• FWN identified the need for a study of non-natal juvenile rearing in the lower Bear River 
based on the findings of Maslin et al. (1996), which measured growth rates of fish rearing 
in intermittent streams to the Sacramento River.  The river of natal origin was determined 
based on coded wire tags and adipose fins clips.  In certain years, adult Chinook salmon 
have been observed spawning in the lower Bear River.  Juvenile fish rearing in the lower 
Bear River could be a mix of any naturally-spawned population upstream of the Bear 
River confluence with the Feather River (i.e. naturally-spawned juveniles from the 
Feather and Yuba rivers).  Therefore, the natal stream of fish rearing in the lower Bear 
River could not be determined. 


• Cal Fish and Wildlife identified the need for a reservoir fish population study.  Based on 
Cal Fish and Wildlife fish stocking records and boat electrofishing data as recently as 
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2012, there is sufficient amount of information regarding reservoir fish populations to 
inform requirements in the new license. 


• Cal Fish and Wildlife identified the need for a stream fish populations study in tributaries 
to Camp Far West Reservoir and Bear River below Camp Far West Dam.  SSWD has 
proposed Study 3.2, Stream Fish Populations, which will investigate fish populations 
downstream of Camp Far West Dam in the main stem of the Bear River.  Project O&M 
does not have an effect on fish populations in tributaries to the reservoir.   


• Cal Fish and Wildlife identified the need for a benthic macroinvertebrates study in 
tributaries to Camp Far West Reservoir and Bear River below Camp Far West Dam.  
Project O&M does not have an impact on the benthic macroinvertabrate community in 
tributaries to Camp Far West Reservoir.  Furthermore, benthic macroinvertebrate studies 
were conducted in 2011 and 2013 (SWRCB 2011, SWRCB 2013) both upstream of 
Camp Far West Reservoir and in the lower Bear River.  There is sufficient information 
regarding the benthic macroinvertebrate community to inform requirement in the new 
license. 


• Cal Fish and Wildlife identified the need for a western pond turtle and a special-status 
amphibians study.  No special-status amphibians have been reported to occur within the 
FERC Project Boundary.  The nearest known occurrence of western pond turtle is in Dry 
Creek, a tributary to the lower Bear River, approximately 4.3 mi from Camp Far West 
Dam.  Any incidental sightings of western pond turtle or special-status amphibians during 
all relicensing studies will be compiled and include in SSWD’s DLA and FLA. 


• Cal Fish and Wildlife identified the need for a California black rail study.  The species 
has not been reported to occur within the FERC Project Boundary, and a 2013 survey of 
the Project specifically identified no suitable habitat for the species (Sycamore Associates 
2013a).  Therefore, SSWD believes that no study for California black rail is warranted. 


• Cal Fish and Wildlife identified the need for an avian collision and electrocution study 
for the Project.  There are no transmission lines associated with the Project.  Therefore, 
there is no need for this proposed study. 


• Cal Fish and Wildlife identified the need for a vernal pool study on the Project.  A 2013 
wetland delineation of the area around Camp Far West Reservoir identified no vernal 
pools (Sycamore Associates 2013b), nor was there any identified by the NWI or during 
Project reconnaissance for the PAD.  SSWD believes this is sufficient information about 
the resource to inform license requirements. 


• Cal Fish and Wildlife identified the need for a wetlands and riparian habitat in tributaries 
to Camp Far West Reservoir and in the Bear River below Camp Far West Dam study.  A 
wetland delineation, along with riparian habitat data collection, was performed for the 
entirety of the Camp Far West Reservoir in 2013, which also included areas of the 
tributaries to the reservoir.  The delineation identified five seasonal wetlands (0.077-ac, 
10 seasonal wetland swales (0.22-ac), nine seeps (0.457-ac), eleven emergent wetlands 
(1.018-ac), six irrigated wetlands (1.484 ac) and one scrub-shrub wetland (0.236-ac).  
None of the identified wetlands were determined to be caused by or receiving water from 
the reservoir or any other Project-related sources (Sycamore Associates 2013b).  The 
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wetland delineation of Camp Far West Reservoir identified riparian vegetation only on 
Rock Creek, upstream of the reservoir, where it would not be affected by reservoir water 
fluctuations.  The area of the Bear River was specifically noted as having little to no 
riparian vegetation (Sycamore Associates 2013b).  SSWD believes this to be a sufficient 
amount of information to address wetlands and riparian habitat in tributaries to Camp Far 
West and in the Bear River below Camp Far West Dam, such that a study is not 
warranted. 


• Cal Fish and Wildlife identified the need for an angling study.  SSWD believes the 
proposed Study 6.1, Recreation Use and Visitor Survey, will adequately address angling 
uses, opportunities and preferences.  In particular, the proposed study includes a 4-page 
recreation visitor questionnaire, where all visitors surveyed including anglers at the 
Project recreation areas will be able to provide feedback related to angling at the Project.  
However, the proposed Recreation Use and Visitor Survey study questionnaire also 
includes an angling-specific section (Section 2) that specifically addresses current angler 
characteristics and experiences.  


 
4.5 List of Attachments 
 
Detailed Study Plans are provided in Appendix H. 
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Study 5.1 
ENDANGERED SPECIES ACT-LISTED 


PLANTS STUDY 
 February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) may have an adverse effect on Endangered 
Species Act (ESA-listed) plants. 
 
For the purpose of this Endangered Species Act-Listed Plants Study (Study), an ESA-listed 
botanical species is a species that has a reasonable possibility of being affected by Project O&M 
or associated recreation and is listed under the ESA as endangered (FE) or threatened (FT) or is a 
botanical species which is a candidate or proposed for listing under the ESA. 
 
2.0 Study Goals and Objectives 
 
The goal of this Study is to provide information to determine whether continued Project O&M or 
recreational use of Project facilities may have a measurable, adverse effect on ESA-listed plant 
species. 
 
The objective of this Study is to gather the information necessary to meet the Study goal. 
 
This Study does not include Section 7 ESA informal consultation with the United States 
Department of the Interior, Fish and Wildlife Service (USFWS). 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding botanical resources in the 
Project Vicinity1 is provided in Section 3.2.4.2 of SSWD’s Pre-Application Document (PAD).  
Existing, relevant and reasonably available information regarding ESA-listed plant species 
known or with a potential to occur in the Project Vicinity is provided in Section 3.2.5 of the 
PAD.  SSWD identified one ESA-listed plant species that has a reasonable potential to occur in 
the Project Vicinity.  Table 3.0-1 provides for this species: 1) status; 2) flowering period; 3) 
elevation range; 4) habitat requirements; and 5) documented occurrence in the Project Vicinity.  
The list has been developed as a guide of ESA-listed species likely to occur within the existing 


                                                 
1  In this Study, “Project Vicinity” refers to the area surrounding the Project on the order of USGS 1:24,000 topographic 


quadrangle. 
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Federal Energy Regulatory Commission (FERC) Project Boundary; however, all ESA-listed 
plant species located during the Study will be mapped and reported. 
 
Table 3.0-1.  ESA-listed plant species potentially occurring in the Camp Far West Hydroelectric 
Project Vicinity. 


Common Name/ 
Scientific Name Status1 Flowering 


Period 
Elevation 
Range (ft) 


Habitat 
Requirements 


Occurrence in 
Project Vicinity2 


Hartweg’s golden 
sunburst 
(Pseudobahia 
bahiifolia) 


FE, SE, 
CRPR 1B Mar-Apr 50-500  


Valley and foothill 
grassland, cismontane 
woodland (CNPS 2015) 


Present in quads (Knights Ferry and 
Yuba City) adjacent to the Project 
Vicinity (CNPS 2015). 


1  Regulatory Status:  
 CRPR: California Native Plant Society California Rare Plant Rank  
  1B:  Species considered rare or endangered in California and elsewhere  
 FE:  Federal Endangered Species  
   SE:  CESA Endangered Species 
2  Occurrence in Project Vicinity:  Some of the USGS topographic quadrangles are found entirely within the Project Vicinity and some are 


partially within the Project Vicinity.  Results based on CNPS nine-quadrangle search. 
 
 
None of the available reports are from surveys within the existing FERC Project Boundary.2 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal.  The Study will provide the specific location of ESA-listed plants in relation to Project 
facilities, Project O&M activities, Project recreation, and any other Project-related activities that 
might affect ESA-listed plants. 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
The Study Area consists of four specific areas, each with a 100-foot-wide buffer around them, 
within the existing FERC Project Boundary:  1) the North Shore Recreation Area (NSRA); 2) the 
South Shore Recreation Area (SSRA); 3) the Camp Far West Dam and associated dikes and 
Spillway; and 4) the Camp Far West Dam Powerhouse, for a total of 505 acres.  The facilities are 
described in Section 2 of SSWD’s PAD, and shown in Figure 4.1-1. 
 
If SSWD proposes an addition to the Project, the Study Area will be expanded, if necessary, to 
include areas potentially affected by the addition. 
 


                                                 
2 The FERC Project Boundary is the area SSWD uses for normal Project operations and maintenance and is shown on Exhibits 


J, K and G of the current license. 
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Figure 4.1-1.  Study Area for ESA-listed Plants. 
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4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to FERC, United States Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service (NMFS), USFWS, California 
Department of Fish and Wildlife (Cal Fish and Wildlife) and the State Water Resources 
Control Board (SWRCB) describing the variance and reason for the variance.  SSWD 
will summarize in its Draft Application for New License (DLA) and in its Final 
Application for New License (FLA) all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, USFWS, Cal Fish and Wildlife or SWRCB 
in a form, such as ESRI Shapefiles, GeoDatabases, or Coverage with appropriate 
metadata.  Metadata will be Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
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(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
Study methods will consist of the following five steps:  1) gather data and prepare for field 
effort; 2) conduct field surveys; 3) prepare data and quality assure/quality control (QA/QC) data; 
4) consult with SSWD’s Project operations staff; and 5) prepare report.  Each step is described 
below. 
 



http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm

http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm
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4.3.1 Step 1 – Gather Data and Prepare for Field Efforts 
 
SSWD will identify and map known occurrences of ESA-listed plants within the Study Area, and 
prepare field maps for use by field survey teams.  The maps will include aerial imagery, Project 
features, and known ESA-listed plant occurrences.  Survey timing will be planned based on 
herbarium collection dates. 
 
4.3.2 Step 2 – Conduct Field Surveys 
 
In conjunction with the SSWD’s relicensing Study 4.1, Special-Status Plants and Study 5.2, 
ESA-listed Wildlife – Valley Elderberry Longhorn Beetle, SSWD’s surveyors will conduct ESA-
listed plant surveys as outlined in the “Botanical Survey” section of the Cal Fish and Wildlife’s 
Protocols for Surveying and Evaluating Impacts to Special-Status Native Plant Populations and 
Natural Communities (CDFG 2009).  Surveys will be comprehensive over the entire Study Area, 
except for areas deemed to be unsafe (e.g., due to steep, unstable terrain) by the field team, using 
systematic field techniques to ensure thorough coverage, with additional efforts focused in 
habitats with a higher probability of supporting ESA-listed plants.  Surveys will be floristic in 
nature, documenting all species observed; taxonomy and nomenclature will be based on The 
Jepson Manual (Baldwin et al. 2012). 
 
When an ESA-listed plant is documented within the Study Area, the following information will 
be collected: 
 


• Digital photographs to describe the occurrence, its habitat, and any potential threats (i.e., 
at least one digital photograph will be collected for each occurrence, with other 
photographs to document potential threats, or as needed). 


• Estimated area (i.e., approximate length and width) covered by the ESA-listed plant 
population and estimated number of individual plants in the population.  If plant 
population is estimated to cover an area greater than 0.1 acre (ac), surveyors will 
delineate the occurrence boundary using a GPS unit, collecting either polygon data, or 
sufficient point data that a realistic occurrence polygon can be constructed from the point 
data using GIS.  For occurrences less than 0.1 ac in size, the location of the approximate 
center of the occurrence will be taken as point data using a GPS unit. 


• Dominant and subdominant vegetation in the area. 


• Estimated distance to nearest Project facility, feature, or Project-related activity. 


• Activities observed in the vicinity of the population that have a potential to adversely 
affect the population (e.g., recreational trails and uses). 


• Estimated phenology and descriptions of reproductive state. 
 
4.3.3 Step 3 – Prepare Data and Quality Assure/Quality Control Data 
 
Following field surveys, SSWD will develop GIS maps depicting ESA-listed plant occurrences, 
Project facilities, features, and specific Project-related impacts (e.g., dispersed use camping) and 
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other related information collected during the Study.  Field data will then be subject to QA/QC 
procedures, including spot-checks of transcription and comparison of GIS maps with field notes 
to verify locations of ESA-listed plant occurrences. 
 
4.3.4 Step 4 – Consult with SSWD’s Project Operations Staff 
 
Once the locations of ESA-listed plant occurrences in the Study Area are defined, SSWD’s 
O&M staff will be consulted to identify Project O&M and Project-related activities that typically 
occur in the area of the ESA-listed plant populations that have a potential to adversely affect 
ESA-listed plant populations. 
 
4.3.5 Step 5 – Prepare Report 
 
SSWD will prepare a report that includes the following sections: 1) Study Goals and Objectives; 
2) Methods; 3) Results; 4) Discussion; and 5) Description of Variances from the FERC-approved 
Study plan, if any.  The report will include GIS maps that show by ESA-listed plant species the 
location in respect to Project facilities and features. 
 
5.0  Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including for the Don Pedro Project (FERC No. 
2299), Yuba River Hydroelectric Project (FERC No. 2246) and Merced River Hydroelectric 
Project (FERC No. 2179) relicensings; and the Study uses standard botanical survey methods as 
defined by the Cal Fish and Wildlife. 
 
6.0 Schedule 
 
SSWD anticipates the schedule to complete the Study as follows: 
 
Planning ............................................................................................................................ May 2016 
Fieldwork ...................................................................................................... June 2016 – May 2017 
QA/QC Review ................................................................................................................. June 2017 
Study Report Preparation ..................................................................... July 2017 – December 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
7.0 Level of Effort and Cost 
 
For the purpose of estimating the cost for this Study, SSWD assumed that much of the Study 
fieldwork cost would be covered under SSWD’s relicensing Study 4.1, Special-Status Plants.  
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The remaining cost to complete this ESA-Listed Plants Study is related primarily to reporting, 
and SSWD estimates the cost in 2015 dollars is between $10,400 and $12,700. 
 
8.0 References Cited 
 
Baldwin, B. G., D. H. Goldman, D. J. Keil, R. Patterson, T. J. Rosatti, and D. H. Wilken, editors. 


2012. The Jepson manual: vascular plants of California, second edition. University of 
California Press, Berkeley. 


California Department of Fish and Game (CDFG).  2009.  Protocols for Surveying and 
Evaluating Impacts to Special-Status Native Plant Populations and Natural Communities.  
Available online: <www.fws.gov/sacramento/ 
es/.../Listed_plant_survey_guidelines.PDF> 


California Native Plant Society (CNPS).  2015.  California Native Plant Society Rare Plant 
Program – The California Rare Plant Ranking System.  Available online: 
<http://www.cnps.org/cnps/rareplants/ranking.php>.  Accessed July 2, 2015.  California 
Native Plant Society, Sacramento, CA. 


 
 
 
 
 
 



http://www.fws.gov/sacramento/%20es/.../Listed_plant_survey_guidelines.PDF

http://www.fws.gov/sacramento/%20es/.../Listed_plant_survey_guidelines.PDF





South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
ESA-listed Plants Study Plan February 2016 
Page 10 of 10 ©2016, South Sutter Water District 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Page Left Blank 








South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan ESA-listed Wildlife – VELB 
 ©2016, South Sutter Water District Page 1 of 10 


Study 5.2 
ESA-LISTED WILDLIFE –  


VALLEY ELDERBERRY LONGHORN BEETLE STUDY 
February 2016 


 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) and Project recreation have a potential to affect 
valley elderberry longhorn beetle (Desmocerus californicus dimorphus) or VELB, a wildlife 
species listed as threatened under the federal Endangered Species Act (ESA).  
 
2.0 Study Goals and Objectives 
 
The goal of this ESA-Listed Wildlife – Valley Elderberry Longhorn Beetle Study (Study) is to 
provide information to determine whether continued Project O&M or recreational use of Project 
facilities may have an adverse effect on VELB. 
 
The objective of this Study is to gather the information necessary to meet the Study goal.  
Specifically, this Study will gather information, including:  1) identify and map the location of 
appropriate blue elderberry (Sambucus nigra ssp. caerulea) shrubs, the host plant for VELB; 2) 
classify habitat where blue elderberry shrubs are found into riparian or non-riparian,1 and 
whether the shrubs are isolated or clumped; and 3) classify blue elderberry shrub stem size; and 
4) document the presence or absence of VELB or evidence of VELB indicators on the blue 
elderberry shrubs when surveys are performed. 
 
This Study does not include Section 7 ESA informal consultation with the United States 
Department of the Interior, Fish and Wildlife Service (USFWS). 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding VELB in the Project Vicinity2 
is provided in Section 3.2.5 of SSWD’s Pre-Application Document (PAD).  Based on this 
information, two elderberry shrubs were observed during surveys for the 2013 Biological 


                                                 
1  For the purpose of this Study, riparian habitat is “the vegetation zone and other biological resources contiguous to and affected 


by surface and subsurface hydrologic features of perennial or intermittent lotic (lakes) and lentic (rivers, streams, or drainage 
ways) water bodies.” (USFWS 1997). 


2  In this Study, “Project Vicinity” refers to the area surrounding the Project on the order of USGS 1:24,000 topographic 
quadrangle. 
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Assessment, though no exit holes were present.  Both shurbs were in upland communities near 
the margin of the Camp Far West Reservoir (Sycamore Associates 2013). 
 
Additional information, which will be provided by this Study, is needed to address the study 
goal.  The Study will develop information regarding the specific location of blue elderberry 
shrubs, and any indications of VELB use, in relation to Project facilities, Project O&M activities, 
Project recreation, and any other Project-related activities that might affect VELB. 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
The Study Area consists of four specific areas, each with a 100-foot-wide buffer around them, 
within the existing Federal Energy Regulatory Commission (FERC) Project Boundary:  1) the 
North Shore Recreation Area (NSRA); 2) the South Shore Recreation Area (SSRA); 3) the Camp 
Far West Dam and associated dikes and Spillway; and 4) the Camp Far West Dam Powerhouse, 
for a total of 505 acres.  The facilities are described in Section 2 of SSWD’s PAD, and shown in 
Figure 4.1-1. 
 
If SSWD proposes an addition to the Project, the Study Area will be expanded, if necessary, to 
include areas potentially affected by the addition. 
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Figure 4.1-1.  Study Area for ESA-listed Wildlife Valley Elderberry Longhorn Beetle. 
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4.2 General Concepts and Procedures  
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to FERC, United States Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service (NMFS), USFWS, California 
Department of Fish and Wildlife (Cal Fish and Wildlife) and the State Water Resources 
Control Board (SWRCB) describing the variance and reason for the variance.  SSWD 
will summarize in its Draft Application for New License (DLA) and in its Final 
Application for New License (FLA) all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3 meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, USFWS, Cal Fish and Wildlife or SWRCB 
in a form, such as ESRI Shapefiles, GeoDatabases, or Coverage with appropriate 
metadata.  Metadata will be Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
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(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The Study will be completed in seven steps:  1) map known occurrences of blue elderberry shrub 
and VELB; 2) conduct field surveys for blue elderberry plants; 3) conduct surveys for evidence 
of VELB; 4) prepare data and quality assure/quality control (QA/QC) data; and 5) prepare report.  
Each step is described below. 
 
4.3.1 Step 1 – Map Known Occurrences 
 
SSWD will identify and map known occurrences of blue elderberry shrubs and VELB within the 
Study Area, and prepare field maps for use by field survey teams.  The maps will include aerial 



http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm

http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm
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imagery, Project features, and known elderberry plant and VELB occurrences.  Survey timing 
will be planned based on herbarium collection dates. 
 
4.3.2 Step 2 – Conduct Field Surveys for Elderberry Plants 
 
In conjunction with SSWD’s relicensing Study 4.1, Special-Status Plants, and Study 4.1, ESA-
Listed Plants, SSWD will document all occurrences of elderberry plants within the Study Area, 
except for areas deemed to be unsafe (e.g., due to steep, unstable terrain) by the field team, with 
GPS and take photographs of each occurrence. 
 
When an elderberry shrub is documented within the Study Area, the following information will 
be collected: 
 


• Digital photographs to describe the occurrence, its habitat, and any potential threats (i.e., 
at least one digital photograph will be collected for each occurrence, with other 
photographs to document potential threats, or as needed). 


• Estimated area (i.e., approximate length and width) covered by the elderberry plant 
population and estimated number of individual plants in the population.  If plant 
population is estimated to cover an area greater than 0.1 acre (ac), surveyors will 
delineate the occurrence boundary using a GPS unit, collecting either polygon data, or 
sufficient point data that a realistic occurrence polygon can be constructed from the point 
data using GIS.  For occurrences less than 0.1 ac in size, the location of the approximate 
center of the occurrence will be taken as point data using a GPS unit. 


• Dominant and subdominant vegetation in the area. 


• Estimated distance to nearest Project facility, feature, or Project-related activity. 


• Activities observed in the vicinity of the population that have a potential to adversely 
affect the population (e.g., recreational trails and uses). 


• Estimated phenology and descriptions of reproductive state. 
 
In addition, occurrences will be documented by classifying the largest stem at ground level of the 
elderberry shrub into one of three categories:  1) greater than or equal to 1 inch, but less than or 
equal to 3 inches; 2) greater than 3 inches but less than 5 inches; and 3) greater than or equal to 5 
inches (USFWS 1999).  SSWD will classify the habitat surrounding the elderberry shrub as 
either riparian or non-riparian and indicate whether the shrub was isolated or part of a larger 
clump. 
 
4.3.3 Step 3 – Conduct Surveys for Evidence of VELB 
 
All elderberry shrubs with one or more stems measuring 1.0 inch or greater in diameter at ground 
level will be thoroughly searched for beetle exit holes (i.e., external evidence of beetle presence).  
The exit holes should be characterized as to whether they are recent (i.e., shavings present) or 
not.  If holes are found that are suspected not to be VELB boreholes, they will be documented 
and an explanation of why they are not suspected to be VELB boreholes will be provided. 
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4.3.4 Step 4 – Prepare Data and Quality Assure/Quality Control Data 
 
Following field surveys, SSWD will develop GIS maps depicting VELB and elderberry 
occurrences, Project facilities and features, and other information collected during the Study.  
Field data will then be subject to QA/QC procedures, including spot-checks of transcription and 
comparison of GIS maps with field notes on locations of any VELB and elderberry occurrences.  
 
4.3.5 Step 5 – Consult with Project Operations Staff  
 
Once the locations of elderberry plants are defined, SSWD’s O&M staff will be consulted to 
identify Project O&M and Project-related activities that typically occur in the area of the shrub 
or VELB that have a potential to adversely affect the elderberry shrub or VELB. 
 
4.3.6  Step 6 – Prepare Report 
 
SSWD will prepare a report that includes the following sections: 1) Study Goals and Objectives; 
2) Methods; 3) Results; 4) Discussion; and 5) Description of Variances from the FERC-approved 
Study plan, if any.  The report will include GIS maps that show each elderberry plant and VELB 
population location in respect to Project facilities and features.  Confidential information will not 
be included in the report, but provided to USFWS. 
 
5.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including for the Don Pedro Project (FERC No. 
2299), Yuba River Hydroelectric Project (FERC No. 2246) and Merced River Hydroelectric 
project (FERC No. 2179), and the Study uses standard botanical survey methods as defined by 
USFWS (USFWS 1999).   
 
6.0 Schedule  
 
SSWD anticipates the schedule to complete the study as follows:  
 
Planning ............................................................................................................................ May 2016 
Fieldwork ...................................................................................................... June 2016 – May 2017 
QA/QC Review ................................................................................................................. June 2017 
Study Report Preparation ..................................................................... July 2017 – December 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
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7.0 Level of Effort and Cost 
 
For the purpose of estimating the cost for this Study, SSWD assumed that much of the Study 
fieldwork cost would be covered under SSWD’s relicensing Study 4.1, Special-Status Plants.  
The remaining cost to complete this Study is related primarily to reporting, and SSWD estimates 
the cost in 2015 dollars is between $14,000 and $17,100. 
 
8.0 References Cited 
 
Sycamore Environmental Consultants, Inc.  2013.  Camp Far West Reservoir Project Biological 


Assessment.  Sacramento, CA. 


United States Department of Interior, Fish and Wildlife Service (USFWS).  1997.  A system for 
mapping riparian areas in the western United States.  U.S. Department of the Interior, 
U.S. Fish and Wildlife Service, National Wetlands Inventory, St. Petersburg, FL. 


_______.  1999. Conservation Guidelines for the Valley Elderberry Longhorn Beetle.  U.S. Fish 
and Wildlife Service, Sacramento, California. 
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Study 5.3 
ESA-LISTED AMPHIBIANS –  


CALIFORNIA RED-LEGGED FROG 
February 2016 


 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) and Project recreation have the potential to affect 
California Red-legged Frog (CRLF) (Rana draytonii), which is listed as threatened under the 
Endangered Species Act (ESA). 
 
2.0 Study Goals and Objectives 
 
The goal of this ESA-Listed Amphibians - California Red-legged Frog Study (Study) is to 
provide information to determine whether continued Project O&M or recreational use of Project 
facilities may have an adverse effect on CRLF. 
 
The objective of the study is to collect data adequate to meet the study goals. 
 
This Study does not include Section 7 ESA informal consultation with the United States 
Department of the Interior, Fish and Wildlife Service (USFWS). 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing and relevant information regarding known occurrences of CRLF in the Project Vicinity1 
is provided in Section 3.2.5 of SSWD’s Pre-Application Document (PAD).  Table 3.0-1 
summarizes CRLF habitat requirements by life stage.   
 


                                                 
1  For the purposes of the relicensing, the “Project Vicinity” is defined as the area surrounding the Project in the order of a county 


or USDOI, United States Geological Survey (USGS) 1:24,000 topographic quadrangle. 
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Table 3.0-1.  California red-legged frog habitat requirements by life stage. 
Egg Masses Larvae Juveniles and Adults 


In ponds or backwater pools of streams, 
usually attached to emergent vegetation 
(cattail and bulrush). Sometimes found 
at sites without emergent vegetation 
(e.g., some stock ponds). The presence 
of dense riparian vegetation (particularly 
willows) is also a positive indicator of 
suitable breeding habitat.  Permanently 
or seasonally flooded water bodies may 
be used. 


Same habitat as eggs; also in slow-
moving, shallow riffle zones, and 
shallow margins of pools.  Larvae spend 
most time in submerged vegetation or 
organic debris.   


Frogs may stay at breeding sites or move to summer 
habitats. Emergent and/or riparian vegetation, 
undercut banks, semi-submerged root masses; open 
grasslands with seeps or springs with dense growths 
of woody riparian vegetation, willows; cattail, 
bulrush, and willow are good indicators for suitable 
habitat. Associated with deep (<0.7 – 1.5 m), still or 
slow-moving water. Juveniles prefer open, shallow 
aquatic habitats with dense submerged vegetation. 
In seasonally dry areas, frogs may aestivate in moist 
spaces under boulders, logs, watering troughs, etc. 


 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal.  The Study will include a site specific assessment of habitat suitability for CRLF in relation 
to Project facilities, normal O&M activities and that might affect CRLF. 
 
4.0 Study Methods 
 
4.1 Study Area 
 
For the purpose of this Study, the Study Area consists of the area within the existing Federal 
Energy Regulatory Commission (FERC) Project Boundary and an area extending 1 mile from 
the boundary.  USFWS describes a “project action area” as the area directly or indirectly affected 
by the proposed action.  This area will usually be larger than the “project footprint” and should 
cover the range of impacts.  For the purposes of SSWD’s Project, the project action area is a  
1-mile2 area around the FERC Project Boundary, as generally advised by USFWS (2005).  The 
Study Area is shown in Figure 4.1-1. 
 


                                                 
2  Based on studies that tracked movements of adult CRLF with attached radio-transmitters, 1.0 mile is within the known range 


of long-distance movements, although most individuals moved less than 0.34 miles (Bulger et al., 2003, Fellers and Kleeman 
2007). 
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Figure 4.1-1.  Study Area for ESA-listed Amphibians – CRLF. 
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4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to FERC, United States Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service (NMFS), USFWS, California 
Department of Fish and Wildlife (Cal Fish and Wildlife) and the State Water Resources 
Control Board (SWRCB) describing the variance and reason for the variance.  SSWD 
will summarize in its Draft Application for New License (DLA) and in its Final 
Application for New License (FLA) all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, USFWS, Cal Fish and Wildlife or SWRCB 
in a form, such as ESRI Shapefiles, GeoDatabases, or Coverage with appropriate 
metadata.  Metadata will be Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
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(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The Study will be completed in four steps:  1) perform a site assessment to describe and map 
aquatic and terrestrial habitats in the study area; 2) perform quality assurance/quality control 
(QA/QC) of data; 3) consult with Project operations staff; and 4) prepare report.  Each step is 
described below. 
 
4.3.1 Step 1 – Site Assessment 
 
SSWD will perform a site assessment that will include the following elements.  Known 
occurrences of CRLF within the Study Area will be identified and mapped, based on agency 
records, museum records, and other existing information.  Locations of habitats in the Study 
Area potentially suitable for CRLF breeding will then be identified and mapped based on review 
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of existing aerial imagery, National Wetland Inventory maps, and any existing on-the-ground 
photographs.  Other aquatic habitats potentially affected by the Project that may be utilized by 
CRLF for dispersal, foraging, or predator avoidance will also be identified and mapped. 
 
If habitat mapping indicates the presence of habitats potentially suitable for CRLF breeding 
within the existing FERC-Project Boundary, SSWD will conduct a field reconnaissance of these 
areas in accordance with USFWS (2005) guidelines.  A Habitat Site Assessment Data Sheet 
(Appendix D of USFWS 2005) will be completed at each site that is examined, along with 
photographs depicting habitat and other notable findings.  Data to be collected during field 
reconnaissance will include water depth at the time of the site assessment, bank-full depth, 
stream gradient (i.e., percent slope), substrate, and description of bank.  The presence of fish, 
non-native crayfish, and American bullfrog will be noted.  
 
Habitats within the Study Area outside of the existing FERC Project Boundary will be 
characterized from aerial imagery, existing site photographs, and other existing descriptive 
information.  Aquatic habitats will be mapped and characterized by habitat type (e.g., pond, 
creeks or pool) and apparent seasonality.  Upland habitats within the Study Area will be 
characterized based on description of upland vegetation communities, land uses, and any 
potential barriers to CRLF movement. 
 
4.3.2 Step 2 – Perform QA/QC Review of Data 
 
Following desktop information gathering and any field reconnaissance, SSWD will develop GIS 
maps depicting aquatic habitat locations, Project facilities and features, and other information 
collected during the study.  Field data will then be subject to QA/QC procedures, including spot-
checks of transcription and comparison of GIS maps with field notes.  
 
4.3.3 Step 3 – Consult with Project Operations Staff 
 
Once the site assessment has been completed, Project operations staff will be consulted to 
identify Project O&M and Project-related activities that typically occur that have a potential to 
adversely affect suitable habitat for CRLF. 
 
4.3.4 Step 4 – Prepare Report 
 
At the conclusion of the study, SSWD will prepare a report that includes the following sections: 
1) Study Goals and Objectives; 2) Methods; 3) Results; 4) Discussion; and 5) Description of 
Variances from the study plan, if any.  The report will include summary descriptions of aquatic 
and terrestrial habitats in the study area, as well as: 
 


• Copies of data sheets 


• Copies of field notes 


• GPS data for all field reconnaissance sites 
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• Photographs of the reconnaissance sites including a map of photo locations 


• GIS map of potential CRLF habitat 
 


5.0 Consistency of Methodology with Generally Accepted 
Scientific Practices 


 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including the Yuba River Hydroelectric Project 
(FERC No. 2246), Merced River Hydroelectric Project (FERC No. 2179), and Yuba River 
Development Project (FERC Project No. 2246).  The Study utilizes standard site assessment 
methods. 
 
6.0 Schedule 
 
SSWD anticipates the schedule to complete the study as follows:  
Planning ............................................................................................................................ May 2016 
Desktop Data Review ................................................................................... May 2016 – June 2016 
Field Reconnaissance ........................................................................................................ June 2016 
QA/QC Review .................................................................................................................. July 2016 
Study Report Preparation .................................................................August 2016 – December 2016 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this study in 2015 dollars is between $10,000 and $15,000. 
 
8.0 References Cited 
 
Bulger, J.B., N.J. Scott, Jr., and R.B. Seymour.  2003.  Terrestrial activity and conservation of 


adult California red-legged frogs Rana aurora draytonii in coastal forests and grasslands. 
Biological Conservation 110:85–95. 


Fellers, G.M. and P.M. Kleeman.  2007.  California red-legged frog (Rana draytonii) movement 
and habitat use: implications for conservation. Journal of Herpetology 41:276–286. 


United States Fish and Wildlife Service (USFWS).  2005.  Revised guidance on site assessments 
and field surveys for California red-legged frog.  August 2005. 
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Study 6.1 
RECREATION USE AND VISITOR SURVEY STUDY 


February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) may have an adverse effect on recreational 
resources. 
 
2.0 Study Goal and Objectives 
 
The primary goal of this Recreation Use and Visitor Surveys Study (Study) is to define the 
preferences, attitudes, and characteristics of the Project’s primary recreation user groups.  
Information from a survey of users will provide an understanding of the preferences of various 
Project recreation user groups.  The survey will also describe user preferences for various types 
of recreation opportunities, the level of acceptability of experiential impacts, and support for 
existing and alternative management options.  Specific Study goals and objectives are to: 
 


• Describe the preferences, attitudes, and characteristics of the Project’s recreation users.  
Specific objectives include:  


 Describing recreation visitors and their trip characteristics, including seasonality and 
type of user; 


 Describing recreation visitors’ activities at Project recreation areas; 


 Identifying recreation issues such as safety, conflicts, or crowding;  


 Describing user preferences and expectations for the recreation settings and facilities, 
and their tolerances for various conditions, particularly water surface elevation 
(WSE); 


 Describing recreation visitors’ socio-demographic characteristics and potential 
barriers to participation in recreation activities; and 


 Describing users’ attitudes toward management actions that might be used to improve 
experiences or address problems 


 
• Collect information about current project recreational activities and future demand for 


activities that occur within the Study Area.  Specific objectives include:   


 Identify the amount, activity type, and spatial and temporal distribution of existing 
and desired recreation use within the Project; 


 Identify project-related recreation opportunities in the Project Vicinity that may have 
substantial unmet demand.  Identify potential constraints or barriers to recreation use, 
in particular those potentially related to existing project operations or management; 
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 Roughly estimate future demand within the Project through the estimated term of the 
new license (30 to 50 years); and 


 Assess the regional uniqueness and relative significance of the Project’s primary 
recreation opportunities. 


 
• Collect information about current project boat ramp functional use levels and the impact 


to the availability of access to recreational opportunities on the reservoir.  Specific 
objectives include:   


 Identify the functional end of the developed and undeveloped low-water boat ramps; 
and 


 Identify any public access impacts related to reservoir-based recreational activities, 
primarily boating and angling. 


 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding recreational resources in the 
Project Vicinity1 is provided in Section 3.2.6 of SSWD’s Pre-Application Document (PAD).  
Section 3.2.6.2 of the PAD includes a description, in detail, of the existing Project recreation 
facilities and opportunities at Camp Far West Reservoir, including an evaluation of the condition 
of existing facilities.  Table 3.0-1 provides a summary of these facilities. 
 
Table 3.0-1.  Recreation facilities at the Camp Far West Hydroelectric Project’s North Shore 
Recreation Area (NSRA) and South Shore Recreation Area (SSRA). 


Facility Amenity NSRA SSRA 


Family 
Campgrounds 


No. Sites (standard) 70 67 
Sites (RV with hookups) 10 none 


Parking Spurs 1 spur per site 1 spur per site 
Overflow Parking Spaces None 18 single 


Restrooms 2 flush 1 flush, 2 vault 


Group 
Campgrounds 


Sites 2, 25-person group sites, 
1, 50-person horse camp site 1, 50-person group site 


Parking Spaces none1 10 
Restrooms 4 portable chemical toilets none2 


Day Use Areas 


Picnic Sites 20 33 
Swim Beaches 1 1 
Parking Spaces none3 44 


Restrooms 1 flush none4 


Boat Ramps 
Number 1, 4-lane concrete ramp 1, 2-lane concrete ramp 


Parking Spaces 82 single, 73 vehicle with trailer 52 vehicle with trailer 
Restrooms 1 flush 1 flush 


                                            
1  In this Study, “Project Vicinity” refers to the area surrounding the Project on the order of USGS 1:24,000 topographic 


quadrangle. 
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Table 3.0-1.  (continued) 
Facility Amenity NSRA SSRA 


Dispersed Use 
Areas5 


Sites 2 2 
Restrooms 6 portable chemical toilets 6 portable chemical toilets 


Other Facilities 
Store 1 1 


RV Dump Stations 1 1 
Concessionaire Trailers 2 1 


1  Parking is available in open areas adjacent to the group sites, but is not designated or defined.   
2  The group campsites use the adjoining family campground restroom building. 
3  The day use area (picnic area and swim beach) uses the adjoining boat ramp parking area for parking. 
4  The picnic area uses the adjoining boat ramp restroom building. 
5  The dispersed use areas provide day use and overnight opportunities with minimal facilities (roads, portable chemical toilets and trash cans). 
 
 
Section 3.2.6.3 of SSWD’s PAD provides a summary of the recreation opportunities and 
facilities available in the Bear River downstream of the Project.  Of significance, Section 3.2.6.4 
of the PAD summarizes the Project recreation use with an estimate of Project recreation use from 
1991 through 2010. 
 
Additional information, which will be provided by this Study, is needed to inform the 
requirements of the new license as they pertain to recreation.  The Study will develop 
information to address the gaps in the existing information on recreation user opportunities at the 
Project, including but not limited to the angling and boating experiences, adequacy of facilities, 
effects of project operations on existing recreation experience, and to understand recreational use 
impacts.  This information will inform the development of a Recreation Facilities Plan for the 
Project.  Additional information collected within this Study will be used to close the gaps in the 
existing information on what recreation users think about recreation opportunities, current use 
levels, and projected use for the term of the next license period on the Project.  In addition, 
refining the existing data collection efforts of SSWD’s concessionaire will provide daily site 
occupancy data at each of the Project campgrounds to accurately assess if any Project 
campgrounds are approaching or exceeding physical capacity during the recreation season.  
Project operations result in varying water surface elevations (WSE) that impact the availability 
or functionality of the two developed boat ramps for reservoir recreation users.  Information 
collected in this Study will identify and address the specific functional levels of the developed 
boat ramps. 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
For the purpose of this Study, the Study Area includes the Camp Far West Reservoir and, 
particularly, the NSRA and SSRA as shown in Figure 4.1-1. 
 
If SSWD proposes an addition to the Project, the Study Area will be expanded, if necessary, to 
include areas potentially affected by the addition. 
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Figure 4.1-1.  Study Area for Recreation Use and Visitor Survey.   







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Recreation Use and Visitor Survey Study Plan February 2016 
Page 6 of 20 © 2016, South Sutter Water District  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Page Left Blank 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


February 2016 Study Plan Recreation Use and Visitor Survey 
 © 2016, South Sutter Water District Page 7 of 20 


4.2 General Concepts 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to the Federal Energy Regulatory Commission (FERC), United States Department of 
Commerce, National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service (NMFS), United States Fish and Wildlife Service (USFWS), California 
Department of Fish and Wildlife (Cal Fish and Wildlife) and the State Water Resources 
Control Board (SWRCB) describing the variance and reason for the variance.  SSWD 
will summarize in its Draft Application for New License (DLA) and in its Final 
Application for New License (FLA) all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, USFWS, Cal Fish and Wildlife or SWRCB 
in a form, such as ESRI Shapefiles, GeoDatabases, or Coverage with appropriate 
metadata.  Metadata will be Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
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bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft Excel® and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Study Methods 
 
The Study methods consist of six steps.  These include:  1) identifying recreation uses and visitor 
attitudes, beliefs, and preferences at Camp Far West Reservoir recreation areas; 2) estimating 
current recreation use and occupancy at the Project; 3) identify future use and demand 
opportunities; 4) evaluating the functional periods of the Project-developed boat ramps; 5) 
perform data analysis; and 6) prepare report. 
 



http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm

http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm
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4.3.1 Step 1 – Identify Recreation Uses and Visitor Attitudes, Beliefs, and 
Preferences at Project Recreation Resource Areas 


 
SSWD will conduct observation and visitor surveys and utilize concessionaire entrance gate 
records to gather information to address the Study goals and objectives at each of the Project 
recreation area Study sites.  Table 4.3-1 summarizes the Study sites and the various Study 
methods that will be utilized or administered at each Study site. 
 
Table 4.3.1-1.  Study sites for visitor observation surveys.  


Recreation 
Area 


Facility 
Type 


Study 
Sites Study Sub-Sites Observation 


Survey 
Visitor 
Survey 


Concessionaire 
Records 


NSRA 


Campgrounds 


Family Campground Campsites -- X X 
RV Campground Campsites -- X X 


Group Campground Campsites -- X X 
Horse Camp Campsites -- X X 


Day Use Areas 


Picnic Area 
Picnic sites X X -- 


Parking area X -- -- 
Swim Beach Shoreline X X -- 


Dispersed Use Areas Shoreline X X -- 
Boat Launch Parking area X X -- 


SSRA 


Campgrounds 
Family Campground Campsites -- X X 
Group Campground Campsites -- X X 


Day Use Areas 


Picnic Area 
Picnic sites X X -- 


Parking areas X -- -- 
Swim Beach Shoreline X X -- 


Dispersed Use Areas Shoreline X X -- 
Boat Launch Parking area X X -- 


 
 
4.3.1.1 Concessionaire Records 
 
SSWD will utilize visitor use data collected by the concessionaire at the entrance gate of each 
developed recreation area to estimate the Project recreational use.  The concessionaire will 
record for each recreation area on a daily basis the following visitor use parameters: 
 


• Total visitor use (number of people entering the recreation area) 


• Type of use (day use versus overnight use) 


• Total number of campsites occupied for each campground type (e.g., family campground, 
RV campground, group campgrounds and horse campground) 


 
4.3.1.2 Observation Survey 
 
SSWD surveyors will conduct observation surveys to gather on-site data related to the 
recreational uses by Project visitors at the Study sites identified in Table 4.3.1-1.  The purpose of 
the observation surveys is to identify shoreline recreational uses occurring at the day use 
facilities and dispersed use areas of the recreation area that provide access to the shoreline.  In 
addition, the observations surveys will be used to record the utilization of:  1) day use facility 
parking areas at the boat launches and picnic areas; 2) picnic sites; and 3) dispersed campsites at 
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the dispersed use areas.  SSWD will utilize the concessionaire records for campground utilization 
and, thus, not conduct observation surveys at the campground facilities.  
 
The SSWD surveyor will count and record the time, date, location, number of vehicles, vehicles 
with trailers and the type of trailer, vehicles with racks for boats, trailers, boats, people, day 
groups, overnight groups, and the types of recreation activities.  The surveyor will also record the 
percent occupancy by location.  Observations will be made, and recorded by site and area to 
include parking outside provided parking areas.  These data will be used to identify the types of 
recreation activities visitors participate in at the Project.  In addition, these data will also be used 
to calculate aspects of the Project recreation use estimate.  Once the counts are completed, the 
surveyor will also administer an on-site recreation visitor questionnaire survey to randomly 
selected recreation visitors. 
 
4.3.1.3 Visitor Survey 
 
SSWD surveyors will conduct visitor surveys to gather on-site visitor use and preference data at 
all the facilities within the NSRA and the SSRA each (Table 4.3.1-1).  The visitor survey will 
collect visitor perceptions, attitudes, and satisfaction levels on current resource conditions (i.e. 
users’ feelings towards current water or use levels), visitors’ zip codes, user characteristics, 
recreational activities, recreation facility development, management concerns, and overall 
recreational experiences.  Non-response bias will also collected during visitor survey collection, 
whereby SSWD’s surveyor will collect the following information from visitors who refuse to 
complete the survey – reason, observed activity, gender and age (if possible).  For all survey 
efforts, the number of refusals will be recorded.  SSWD will administer surveys either as an on-
site survey or a mail-back windshield survey depending upon the type of Study site as described 
below.  
 
4.3.1.3.1 Types of Visitor Surveys 
  
On-Site Visitor Survey 
 
SSWD will administer an on-site visitor survey at all sites where recreation visitors are readily 
visible and willing to participate at Project recreation areas (e.g., campgrounds, picnic areas, boat 
launches and trailheads).  Only members of a group who are 18 years or older will be asked to 
complete a survey.  SSWD’s recreation researchers will train surveyors on random selection 
techniques for choosing groups at a site and participants within groups, introduction strategies, 
recording, and tracking refusals.  A target number of users to be surveyed during each period will 
be established based on target survey completions for the entire recreation season for each 
recreation area (refer to Section 4.3.1.3). 
 
Mail-Back Windshield Visitor Survey 
 
SSWD will administer a mail-back windshield visitor survey at recreation Study sites where 
recreation visitors are not present, but their vehicles are.  In these cases, a mail-back version of 
the visitor survey will be left on vehicle windshields with self-addressed envelopes and postage 
for convenient response and return.  A survey packet of information will be left on the 
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windshield and will include the survey, a self-addressed stamped envelope, and a cover letter 
which explains the purpose of the survey.  SSWD will number each survey in order to track both 
on-site response and windshield response rates.  SSWD anticipates utilizing mail-back surveys at 
boat launches and dispersed use areas. 
 
4.3.1.3.2 Visitor Survey Development  
 
The visitor survey will address the Study objectives identified in Section 4.0.  Survey topics will 
address items such as visitors’ perceptions of the following:  
 


• existing and desired recreation facilities 
• reservoir water levels on experience 
• satisfaction with shoreline access and opportunities 
• comparison of project recreation areas to other regional recreation areas that provide 


similar recreation opportunities 
• personal safety 
• crowding 
• conflict 
• actual and desired activities 
• constraints or barriers to participation that are potentially within SSWD’s or agencies 


control (e.g. lawlessness, campfire use, parking access and fees) 
• ways to enhance their recreation experience 


 
The draft of the survey instrument is provided in Attachment 6.1A at the end of the Study plan.  
Prior to survey implementation, the survey instrument will be pre-tested in the field with 
recreation users.  The intent of the pre-test is to receive feedback on readability, length, and 
general understanding of survey content.  If necessary, minor changes to the survey instrument 
may be made to make the survey easier to complete and/or understand. 
 
4.3.1.3.3 Field Reconnaissance, Logistics and Preparation 
 
This task will involve logistical preparation for existing use data collection, including: 
developing draft data forms and associated databases; developing field work logistics and 
protocols; field crew training; selection of sampling dates; pre-testing field logistics and 
protocols, and revising schedules, logistics, or protocols based on preliminary findings. 
 
4.3.1.4 Sampling Approach and Data Collection 
 
4.3.1.4.1 Target Number of Visitor Surveys 
 
SSWD will focus on a survey population based on the overall Project recreation use estimate for 
2010, which was 139,110 visitor days (DWR 2011).  Since the NSRA and SSRA provide the 
same opportunities, SSWD considers both areas to be the same survey population, and not 
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distinct survey populations.  Thus, the total target survey sample size for the Project will be at 
least 383 surveys, which was calculated using a 95 percent confidence interval with a sampling 
error no more than plus or minus 5 percent (Salant and Dillman 1994).  Since it is not apparent 
how varied the Project sample population is, SSWD may chose to use a more conservative 
sampling approach that utilizes a “50/50 split,” which means the sample population is relatively 
varied.  A result of this “50/50 split” approach means SSWD will have a higher survey sample 
size than if it was apparent that the sample population was less varied (i.e. an “80/20” split 
whereby most people have a certain characteristic and a few do not).  Thus, since the “split” is 
not known ahead of time, the best approach is to be conservative and use the “50/50 split” 
(Salant and Dillman 1994).   
 
To proportionately distribute the total number of target surveys for each recreation area, SSWD 
compared the number of sites and the open seasons of each recreation area.  Overall, the NSRA 
accounts for approximately 60 percent of the total recreation sites at Camp Far West Reservoir.  
However, since the NSRA is open year-round and the SSRA is only open seasonally or roughly 
half of the year, SSWD has further weighted the distribution of surveys towards the NSRA (i.e., 
80% of the total).  Table 4.3.1-2 displays the target number of surveys for each recreation area. 
 
Table 4.3.1-2.  Target number of visitor surveys for each recreation area. 


Recreation Area 
Target Surveys 


Number of Surveys Percent of Total 
North Shore Recreation Area 306 80% 
South Shore Recreation Area 77 20% 


Total 383 100% 


 
 
SSWD will make a good faith effort to secure the target number of surveys identified by site or 
groupings of sites.  However, even after following survey protocol, there may be sites where the 
target cannot be met.  SSWD will continuously monitor the survey returns, and if survey targets 
are not being met at Study sites, SSWD will re-evaluate the sampling frequency to determine if 
additional efforts should be made at these Study sites; and if the distribution of the surveys 
should be altered, particularly if the SSRA open season is significantly different than 6 months.  
Also, for all Study sites, SSWD will continue the survey effort throughout the established survey 
season, even if the target survey numbers have been met, and will make every effort to achieve 
the survey target goals. 
 
4.3.1.4.2 Sampling Frequency 
 
The sampling frequency will be divided into two categories – peak and off-peak seasons.  The 
peak season for all recreation use and activities on the Project is from May through September.  
The off-peak season is from January through April, and from October through December.  
 
The sampling frequency for the peak season will be:  
 


• One randomly selected weekday day per month 
• One randomly selected weekend day (Saturday or Sunday) per month 
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• One pre-selected holiday day (Saturday, Sunday or the holiday day) for each of the three-
day holiday weekends, including Memorial Day, Independence Day and Labor Day 
holiday weekends (3 holiday weekend survey days total) 


 
The sampling frequency for the off-peak season will be: 
 


• One randomly selected weekday day per month 
• One randomly selected weekend day (Saturday or Sunday) per month 


 
SSWD will conduct one day of preliminary testing to clarify any problems/confusion with the 
survey instrument and/or process.  Holiday survey days will not be done during the off-peak 
season. 
 
4.3.1.4.3 Random Sampling and Stratification 
 
SSWD will conduct a roving use survey using a stratified two-stage (geographic and temporal) 
probability sampling approach (Malvestuto, 1996; Pollock et al. 1994).  During the survey, 
SSWD’s surveyor will conduct an observation survey (see Section 4.3.1) and a visitor survey 
(see Section 4.3.1) at all the recreation area facilities identified in Table 4.3-1.  The survey 
sample will be stratified by recreation area, type of day (weekdays, non-holiday weekends, and 
holiday weekends), and time of day.   
 
4.3.1.4.4 Timing of Sampling  
 
SSWD’s surveyors will vary the times each survey site is visited to ensure a range of visitation 
times and potential user groups over the course of the survey period.  To ensure SSWD’s 
surveyors visit the facilities and study sites at different times, the surveyors will visit each 
facility following the same circuit or route, but will start at a the next facility on the circuit for 
each successive survey day.   
 
4.3.2 Step 2 – Estimate Current Recreation Use and Occupancy at Project 


Recreation Areas 
 
SSWD will accomplish this element in two parts.  First, for each recreation site, SSWD will 
calculate the average existing use levels for several recreation parameters (e.g., people, vehicles, 
overnight groups and facility occupancy) by day type (e.g., weekend, weekday and holiday), and 
by time of day (e.g., morning and afternoon) during the survey recreation season.  In addition, 
for each Project recreation site or group of sites, SSWD will calculate the frequency distribution 
of observed recreation activities during the surveyed recreation season.   
 
Second, SSWD will estimate the existing annual day and overnight visits to the Project 
recreation areas in Recreation Days2 (RDs) by utilizing SSWD’s concessionaire records and, if 


                                            
2  A Recreation Day, as defined by FERC, equals a visit to an area for recreation purposes for any portion of a 24-hour period. 
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necessary, the observation survey data.  SSWD’s concessionaire records will consist of the 
number of campsites reserved/occupied at each of the developed campgrounds.   
 
4.3.3 Step 3 – Identify Future Use and Demand Opportunities 
 
SSWD will identify the future use and demand opportunities from three perspectives:  1) 
assessing the existing unmet demand; 2) assessing future recreation demand; and 3) assessing the 
regional uniqueness and significance of the Project recreationally.  Each of these perspectives is 
described in detail below. 
 
4.3.3.1 Existing Unmet Demand Assessment 
 
Existing recreation use does not always represent the total existing recreation demand because 
there may be constraints that limit participation.  While there are many potential constraints on 
recreation use (e.g., lack of free time, cost, geographic distance, lack of skills or equipment), a 
subset of participation constraints may be closely associated with site-specific management (e.g., 
limited access to lands or water, use limits or full occupancies at facilities, project operations that 
eliminate or diminish the quality of experiences and opportunities, or the lack of information 
about available recreation opportunities).  To assess the general level of unmet demand for the 
Project recreation resources, SSWD will perform the three tasks described below. 
 
4.3.3.1.1 Task 1 – Assess Statewide and Regional Unmet Recreation Demand Information 
 
SSWD will review and summarize relevant information from the 2012 California Public 
Attitudes Outdoor Recreation Survey (CDPR 2014).  If available, SSWD will review other 
sources of Project Area3 and Project region demand.  The focus of this assessment will be to 
identify possible recreation activities with substantial unmet demand with a qualitative 
discussion of participation constraints and whether these constraints are likely affected by Project 
O&M. 
 
4.3.3.1.2 Task 2 – Collect Unmet Project Area Recreation Demand Information  
 
SSWD will collect additional unmet recreation demand information from Project visitors in 
SSWD’s visitor surveys.  The visitor surveys will ask visitors if there are any reservoir-based 
recreation activities they are interested in participating in at the Project, but cannot because of 
some form of barrier or other existing condition. 
 
4.3.3.1.3 Task 3 – Identify Potential Activities with High Unmet Demand within the 


Project Area 
 
SSWD will identify potential activities with high unmet demand in the Project Area based on the 
review of unmet demand information derived from the California Department of Parks and 
Recreation (CDPR), the Project visitor survey, Project monitoring data, and any other regional 


                                            
3  In this Study, “Project Area” refers to the area within and immediately adjacent to the existing FERC Project Boundary, and 


the Bear River downstream of the Project. 
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unmet demand sources (if any).  Analysis will also attempt to identify likely barriers or 
constraints on participation, and whether those are related to Project operations or recreation 
management decisions. 
 
4.3.3.2 Future Recreation Demand Assessment 
 
This element of the Study will provide information regarding the projected future recreation use 
at the Project over the estimated period of the new License (50 years).  Obviously, projecting the 
future is a speculative activity, especially over a 50-year period.  These projections, though, can 
be useful for general planning purposes to identify potential management issues that may occur 
in the future.  This approach will include four tasks. 
 
4.3.3.2.1 Task 1 – Review Existing Recreation Use Trends 
 
Since past use often helps predict future use, SSWD will review trends of recent Project 
recreation use.  Likely sources of Project use will be Davis-Grunsky Act annual monitoring 
reports, concessionaire records and observation data. 
 
4.3.3.2.2 Task 2 – Review Existing Population and Recreation Activity Participation 


Projections 
 
SSWD will summarize existing information on future projections from the California 
Department of Finance on projected population growth rates of the counties where the majority 
of the Project visitors originate from.  SSWD will also research projections for recreation 
activities from the United States Department of Agriculture Forest Service (Bowker et al. 2012) 
and other appropriate sources on future projections. 
 
4.3.3.2.3 Task 3 – Review Reasonably Foreseeable Events that May Influence Future Use 
 
Reasonably foreseeable events in the watersheds may reasonably be expected to influence 
recreation use in the watershed over the license period.  If an event is determined to be 
reasonably foreseeable, SSWD will make a qualitative assessment of its potential affect on future 
recreation use (if feasible).  
 
4.3.3.2.4 Task 4 – Estimate Future Recreation Use over the License Period 
 
Based on historical trends, future growth projections, and likely foreseeable actions in the 
watershed, SSWD will use professional judgment to estimate Project recreation use and facility 
utilization over the expected term of the new license (30 to 50 years).  These estimates must be 
considered very speculative and will only provide a general indication of how recreation use is 
expected to change over the license period.  For the Project recreation use estimate projection, 
SSWD will rely on the population growth rates where the majority of Project visitors reside to 
project use.  For the facility utilization projections (campgrounds, picnic areas and boat launch 
parking areas), SSWD will rely on the activity participation indices developed by the Forest 
Service (Bowker et al. 2012) for developed camping, picnicking and motorized boating. 
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4.3.3.3 Regional Uniqueness and Significance Assessment 
 
This component of the Study will assess the regional uniqueness of the Project’s primary 
recreation opportunities in three tasks.  
 
4.3.3.3.1 Task 1 – Review Results of Visitor Questionnaires 
 
SSWD will review the results of the visitor survey questionnaire that address regional 
uniqueness and significance.  In addition, SSWD will identify the primary activities and 
opportunities of visitors surveyed, which SSWD anticipates will be boating, water sports (i.e, 
water skiing, wakeboarding, etc.), camping, fishing, picnicking, and swimming.  
 
4.3.3.3.2 Task 2 – Identify Regional Recreational Opportunities 
 
SSWD will identify the geographic draw of the Project’s top primary recreation opportunities 
identified in Task 1 above.  SSWD will assess the geographic extent of visitors’ origins and 
location of the alternative recreation resource areas where visitors participate in their primary 
recreation activities.  SSWD will identify regional alternatives for comparable facilities or areas 
from sources such as guidebooks, on-line web resources, state and national parks, the United 
States Department of the Interior, Bureau of Land Management (BLM), United States 
Department of Agriculture, Forest Service (Forest Service), and county tourism sources. 
 
4.3.3.3.3 Task 3 – Assess the Uniqueness and Significance of the Project-Related 


Recreation Opportunities 
 
SSWD will analyze the visitor responses to a typical survey question that asks visitors to rate the 
relative uniqueness of the project reservoir they visited.  The question has pre-set responses 
using a 5-point scale with a rating of 1 meaning the reservoir provided an “extremely common” 
opportunity and a rating of 5 meaning the reservoir provided an “extremely unique” opportunity.  
Based on the average responses, SSWD will categorize the relative uniqueness of the Project 
using the following categories. 
 


• Rating of 1.0 = extremely common 


• Rating of 1.1 to 2.0 = common 


• Rating of 2.1 to 3.0 = somewhat common 


• Rating of 3.1 to 4.0 = somewhat unique 


• Rating of 4.1 to 4.9 = unique 


• Rating of 5.0 = extremely unique 
 
In addition, text will describe what is unique and special about the most popular recreation 
opportunities based on the comments provided by the visitors on the visitor survey. 
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4.3.4 Step 4 – Evaluation of the Functional Periods of the Project Developed and 
Undeveloped Boat Ramps 


 
SSWD will identify the functional periods of the Project’s two developed boat ramps at the 
North Shore and South Shore Recreation Area boat launch facilities.  First, SSWD will identify 
the constructed top and lower end of the two boat ramps to determine the functional WSE range 
of each boat ramp.  A boat ramp is considered functional from the constructed top of the boat 
ramp down to 3 feet above the lower end of the constructed ramp per the California State Parks 
Division of Boating and Waterways (DBOW) design guidelines (DBOW 1991).  If undeveloped 
or informal ramps or areas are utilized below the developed boat ramps for launching boats at 
either recreation area, then SSWD will make the same functional period evaluation for the 
informal ramp areas.  Second, SSWD will compare the daily median reservoir WSE for the 
period of record (1968 – 2014) by water year type against the functional WSE range of each 
developed and undeveloped ramp to identify the periods of the recreation season (year-round) 
that the boat ramps are functional.  The output of this evaluation will be tables and/or figures that 
identify the functional periods for each of the two boat ramps by water year type. 
 
4.3.5 Step 5 – Data Analysis 
 
4.3.5.1 Visitor Surveys 
 
Survey responses should provide a rich source of information about visitor use patterns, 
characteristics, preferences, and perceptions.  The raw data will be entered into a statistical 
database program (SPSS) that will allow visitor survey responses to be analyzed, taking an 
“opportunity perspective” by grouping users who are doing similar activities in each project 
recreation area.  Information will be presented in tabular or graph format that indicates the 
number and percent frequency of visitor survey responses and further summarized in narrative 
form.  Observation use data will address the types and frequency of use occurring within each 
project recreation resource area.    
 
The Study objectives and issues will be addressed through analysis of the responses to 
questionnaires and observation data.  Survey responses will be coded, edited and entered for 
analysis through a separate effort.  Descriptive statistics will be employed to explain visitor 
responses to each of the survey questions.  For each Study Area, survey analyses will depend on 
the nature of the recreation users, but will likely focus on the following perspectives:  
 


• Day users 


• Overnight users 


• Developed facility users 


• Dispersed use area users 


• Anglers 


• Boaters 
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4.3.6  Step 6 – Report Preparation 
 
SSWD will prepare a report that includes the following sections: 1) Study Goals and Objectives; 
2) Methods; 3) Results; 4) Discussion; and 5) Description of Variances from the FERC-approved 
Study plan, if any.  The report will include GIS maps, as appropriate. 
 
5.0 Schedule 
 
SSWD anticipates the schedule to complete the Study as follows:  
 
Planning .......................................................................................... December 2015 – January 2016 
Collect Data .................................................................................... January 2016 – December 2016 
QA/QC Review ............................................................................................................ January 2017 
Data Analysis ........................................................................................ February 2017 – April 2017 
Study Report Preparation .................................................................................................. May 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
6.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
SSWD’s methodology for planning, implementing, and analyzing visitor surveys is consistent 
with professional practice (Salant and Dillman 1994; Watson et al., 2000).  In addition, SSWD 
will be implementing professional accepted survey practices for contacting visitors and choosing 
sample sizes (Dillman 2000).  Assessing existing recreation use through a combination of 
observation and questionnaire surveys is a common practice for large geographic areas that 
contain multiple accesses to desired recreation use areas (Malvestuto 1996, Pollock et al. 1994, 
and USDA Forest Service 1995).  In addition, assessing future recreation demand through an 
evaluation of existing use, demographic data and participation trends and projections in the 
region is common practice (Kelly and Warnick 1999).  Furthermore, these methodologies were 
utilized as part of the relicensing process for other recent California relicensings including the 
Upper American River Project (FERC Project No. 2101), South Feather Power Project (No. 
2088), DeSabla-Centerville Project (No. 803), Upper Drum-Spaulding Project (No. 2310),Yuba-
Bear Hydroelectric Project (No. 2266), Merced River Hydroelectric Project (No. 2179); and 
Yuba River Development Project (No. 2246). 
 
7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this Study in 2015 dollars is between $95,000 and 
$125,000. 
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Study 6.1 
RECREATION USE AND VISITOR SURVEY 


 
Attachment 6.1A 


Visitor Survey Instrument 







 
 







Date ____________     Time ________      Site 
      


Survey No.  
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Visitor Survey for the Camp Far West Hydroelectric Project’s North Shore Recreation Area
This survey will help South Sutter Water District understand the needs of users of the recreation facilities at Camp Far West 


Reservoir.  These questions are for the recreation area you are currently visiting.  The survey is 4 pages long and takes approx. 10 


minutes. 
 


 
 


SECTION 1.  Trip Characteristics 
 
1.  Please select the recreation site you are currently visiting:  
 


 Standard/family campsite      RV campsite      Boat launch      Dispersed use area       


 Group campsite     Horse Camp       Picnic area/swim beach   Other (specify): _____________________       


 
2.  Where are you staying or camping today?  (Check One) 
 


 Not staying overnight at Camp Far West Reservoir, this is a day visit only. 


 Developed campground at the recreation area 


 Camping in a dispersed use area at the recreation area   


 Other (specify): __________________________________         


 
  Arrival    Estimated Departure 


3.   When did you arrive and plan to depart this recreation area?      am / pm        am / pm 


  Date    Time    Date    Time 
 
4.  What year did you first visit this reservoir: __________ ,  
 
5.  Approximately how many times have you visited since your first visit: __________ . 


  
5.  Which of the following best describes your recreation group at this area?  (Check One) 
 


 Alone   Multiple Families   Family & Friends   Other (specify): __________________________________.


 Family   Friends   Organized Outing Group   


 
6.  How many people, vehicles, boats, and water‐related equipment are included with the group you traveled with during your current visit?    


(Write a number for each) 


_____  People (include yourself)  _____  Powerboats  (under 15 horsepower)  _____  Canoes, kayaks, rafts, etc. 


_____  Passenger vehicles  _____  Powerboats  (15 horsepower or larger)  _____  Fishing tubes   


_____  RV/Camper   _____  Personal Watercraft (PWC)  _____  Other (specify): ___________________ 


 
7.    Check each of the activities that you expect to participate in during your current visit to this recreation area.  (Check All That Apply) 
 


  Camping    Motorized boating    Swimming    Horseback riding 


  Fishing    Canoeing, kayaking, etc.    Hiking or walking    Wildlife viewing (birding, etc) 


  Picnicking    Water skiing/wakeboarding    Mountain biking    Other (specify): ________________________________ 


 
8.    What is your primary recreation activity for your visit? (Please list the activity from Question #7 above) __________________________ 
 
9.  Please list other areas in Northern California where you visit to participate in your primary recreation activity.  (List up to 3 other areas) 


  1) __________________________________   2) __________________________________   3) __________________________________ 


 


SECTION 2.  Angling.  Only complete this section if you FISHED during this visit to Camp Far West Reservoir. 
 


10.  Are you fishing for a target species or are you a “general angler” with little interest in specific species? 


 General angler 


 Target species.  What species?   __________________________ 
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11.  List the number of fish in by species and size category that you caught today at the Camp Far West Reservoir? 


Species 
Number of fish caught in each size category 


0 to 11 Inches  12 to 24 Inches  Greater than 24 Inches 


  # Kept  # Released  # Kept  # Released  # Kept  # Released 


Black Bass             


Bluegill             


Catfish             


Crappie             


Trout             


Salmon             


Other (list):             


Other (list):              


 
12.  How many hours did you fish today?   _______  hours 


 
13.  What fishing methods did you use at this recreation area today (please list all that apply)?    


 Fishing Technique  Fishing Location   Boat Fishing Approach 


 Spin 
 Artificial Lure 
 Bait 
 Fly 
 Other (specify): _______________ 


 Fishing from Boat 


 Wading 


 Fishing from Shoreline (non‐wading) 
 


 Troll 
 Cast and retrieve 
 Plunking 
 Drifting   
 Other (specify): _______________ 


   
14.   Did the water level of the reservoir noticeably affect your angling experience? 


 No    
 Yes.  If yes, please explain how?  _____________________________________________________________________ 
  ________________________________________________________________________________________________ 
 


15.  How would you rate the quality of your fishing experience?     Very Good      Good      Average      Poor      Very Poor 


 
 


SECTION 3.  Your Thoughts on Existing Conditions… 
 


16.  Please indicate if the level of the reservoir was a problem for each of the following at the recreation area you are visiting.  
 


(Circle one number for each)  
Not a 


problem 
A small 
problem 


Neither 
A moderate 
problem 


A large 
problem 


No Opinion/ 
Not Applicable 


Ability to use beach area   5  4  3  2  1   


Ability to safely swim  5  4  3  2  1   


Ability to launch or take out boat  5  4  3  2  1   


Ability to safely boat  5  4  3  2  1   


Ability to fish along the shoreline  5  4  3  2  1   


Ability to access the shoreline  5  4  3  2  1   


Ability to utilize trails  5  4  3  2  1   


Scenic quality of shoreline  5  4  3  2  1   


Other (specify):____________________  5  4  3  2  1   


 
17.  A)  Did you experience any conflict with other recreation users today?       Yes       No 


 
       B)  If YES, what was the activity of the other recreation user? (Check One) 


 


  Camping    Non‐motorized boating    Mountain biking    Unsure 


  Motorized boating    Hiking    Vehicle use    Other (specify): _________________________ 


 
       C)  If you experienced conflict, please check the reasons that contributed to the conflict.  (Check All That Apply) 


 Proximity to where we were   Rowdiness   Loudness   Other (specify): _________________________________ 
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18.  Are there any places in this recreation area where you feel unsafe?   No    Yes     If YES, please identify the location where you feel 
unsafe:______________________________________________________________________________________________________. 
 


19.  Please rate the acceptability of the following existing conditions at the North Shore Recreation Area.   
 


FACILITIES  Acceptable 
Slightly 


Acceptable 
Neither 


Slightly 
Unacceptable 


Unacceptable 
Not Applicable/
Did Not Use 


Campsites  5  4  3  2  1   


Picnic sites  5  4  3  2  1   


Restroom  5  4  3  2  1   


Potable water  5  4  3  2  1   


Parking area(s)  5  4  3  2  1   


Boat ramp  5  4  3  2  1   


Roads within the recreation area  5  4  3  2  1   


Foot trails along the shoreline  5  4  3  2  1   


Signage within the recreation area  5  4  3  2  1   


Recreation visitor information  5  4  3  2  1   


Reservoir elevation information  5  4  3  2  1   


If you rated a condition “unacceptable”, please identify the item from the table & describe the location/nature of the unacceptable condition.
 
 
 
 
 
 
 
 


 
20.  A)  Did/do you feel crowded at any of the following locations during your visit to this recreation area today? If so, please indicate the 


degree to which you felt crowded. (Circle one number for each area and level) 


LOCATION/AREA 
Not At All  
Crowded 


 Slightly 
Crowded 


Moderately 
Crowded 


Extremely 
Crowded 


Not Applicable/ 
Did Not Use 


Campground  1  2  3  4  5  6  7  8  9   


Picnic area  1  2  3  4  5  6  7  8  9   


Swim beach  1  2  3  4  5  6  7  8  9   


Boat launch  1  2  3  4  5  6  7  8  9   


Dispersed use area  1  2  3  4  5  6  7  8  9   


Water surface   1  2  3  4  5  6  7  8  9   


 
B)   If you indicated some level of crowding, did you modify your recreation plans because of the crowding?     


 Yes      No      Did Not Feel Crowded     


 
C)  If YES, what did you do?   Moved to a new location   Changed your activity   Did nothing 


     Changed the time of day   Choose not to recreate   Other (specify):  ______________________


 
21.  Are there any barriers that prevent you or a member of your group from participating in any recreation activities at this recreation area?     


 


 Yes    No     If yes, please identify the area(s), the type of barrier(s) in the space below. 


 
22.  A) Are there any recreation activities that you would like to participate in but are not able to at this recreation area?   Yes      No    
 


B) If YES, please identify the activity or opportunity:  _______________________________________________________________________ . 


 
23.  A)  Please rate the relative uniqueness of the recreation opportunities at this area relative to similar opportunities within Northern 


California:  
 


Extremely Common Opportunity    Extremely Unique Opportunity 


1  2  3 4  5
 


       B)  Please explain, what, if anything is special or unique about this recreation area relative to other recreation areas in Northern California. 
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SECTION 5.  Your Thoughts on Potential New Recreation Improvements… 
 


24.  Please rate your preference for the following potential new recreation facility improvements for the recreation area you are currently 
visiting:  


 


(Please circle one number for each) 
Highly  


Preferred 
Slightly 
Preferred 


Neither  
Slightly Not 
Preferred 


Not At All 
Preferred 


No Opinion/
Not Applicable 


Extended boat launch ramp  5  4  3  2  1   


Additional boat launch lanes  5  4  3  2  1  
Boat launch dock  5  4  3  2  1   


Campsites  5  4  3  2  1  
Group campsites  5  4  3  2  1  
Picnic sites  5  4  3  2  1  
Swim beach areas  5  4  3  2  1  
Restrooms  5  4  3  2  1   


Potable water   5  4  3  2  1  
Vehicle parking  5  4  3  2  1   


Trailer parking  5  4  3  2  1  
Foot trails to the shoreline  5  4  3  2  1   


Foot trails around the shoreline  5  4  3  2  1  
Signage within recreation area  5  4  3  2  1  
Other (specify): ____________________  5  4  3  2  1  
Other (specify): ____________________  5  4  3  2  1  
Other (specify): ____________________  5  4  3  2  1   


 
SECTION 6.  About You 
 


25.  How did you learn about this recreation area?   Word of mouth    Internet     Newspaper    Other (specify): ________________ 
   


 
26.  What is your…  A) Age:  ______     


  B) Gender:   Male    Female     


C) Ethnicity:   American Indian/Alaskan Native  Asian   Native Hawaiian/other Pacific Islander  


   Hispanic or Latino   Black/African‐American   Other (specify): __________________ 


   Spanish Hispanic or Latino   White   


 
D) Primary Spoken Language: _____________________________ 


 


 
27.  Please let us know any ways in which you feel your recreational experience could be enhanced at this recreation and/or reservoir. 
 
 
 
 
 
 
 
 
 


 


28.  Please let us know if you have any additional comments regarding your recreation experience today. 
 
 
 
 
 
 
 
 
 
 
 


South Sutter Water District Thanks You For Taking The Time To Participate In This Survey! 
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Glossary - Definitions of Terms, Acronyms and Abbreviations 
Term Definition 


0-9 
7DADM 7-day averages of the daily maxima 


A 
AAQS Ambient air quality standards 
ac acre 


ac-ft acre-feet or acre-foot; the amount of water needed to cover one acre to a depth 
of one foot (43,560 cubic feet or 325,900 gallons) 


ADA Americans with Disabilities Act 
AIS Aquatic Invasive Species 


APE Area of Potential Effect, as pertaining to Section 106 of the National Historic 
Preservation Act 


B 
BA Biological Assessment 
BAF Bioaccumulation factors 
Basin Plan Water Quality Control Plan for the Sacramento and San Joaquin Rivers 
BIA Bureau of Indian Affairs 
BLM United States Department of the Interior, Bureau of Land Management 
BMI benthic macroinvertebrate 


C 
CAA Clean Air Act 
Cal/EPA California Environmental Protection Agency 


Cal Fish and Wildlife California Department of Fish and Wildlife, formerly California Department 
of Fish and Game 


CALFED 
CALFED Bay-Delta Program; state and federal interagency committee with 
management and regulatory responsibility for the Bay-Delta Estuary, now 
California’s Delta Stewardship Council 


CAL FIRE California Department of Forestry and Fire Protection 
CARB California Air Resources Board 
CDEC California Data Exchange Center 
CDFA California Department of Food and Agriculture 
CDPR California Department of Parks and Recreation 
CEC California Energy Commission 
CEII Critical Energy Infrastructure Information 
CEQA California Environmental Quality Act 
CESA California Endangered Species Act  
C.F.R. Code of Federal Regulations 
cfs cubic feet per second.  One cfs equals approximately 1.98 acre-feet per day. 
CFW Camp Far West 
CFWID Camp Far West Irrigation District 
CNDDB California Natural Diversity Data Base 
Commission see FERC 
CRHR California Register of Historical Resources 
cu ft cubic feet 
cu yd cubic yards 
CVRWQCB Central Valley Regional Water Quality Control Board 
CWA Federal Clean Water Act 
CWHR California Wildlife Habitat Relationships System 
CZMA Coastal Zone Management Act 
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Glossary.  (continued) 
Term Definition 


D 
dBA Measurement of sound level in decibels 
DBOW California State Parks Division of Boating and Waterways 
DCU Deer Conservation Units 
DLA Draft License Application 
DO dissolved oxygen 
DPS distinct population segment 


DSS 
The United States Army Corps of Engineers’ Hydrologic Engineering 
Center’s Data Storage System format a database system designed to store and 
retrieve scientific data. 


DWR California Department of Water Resources 
E 


EDD California Employment Development Department 
EFH Essential Fish Habitat 
EIR Environmental Impact Report 
EIS Environmental Impact Statement 
El. elevation 
EPA United States Environmental Protection Agency 
EPAct Energy Policy Act of 2005 
EPT Ephemeroptera 
ERP Ecosystem Restoration Program 
ESA Federal Endangered Species Act 
ESU evolutionarily significant unit 


F 
FEMA Federal Emergency Management Agency 
FERC Federal Energy Regulatory Commission; also referred to as Commission 
F.G.C. California Fish and Game Code 
FLA Final License Application 
Forest Service United States Department of Agriculture Forest Service 
FPA Federal Power Act 
FR Federal Register 
FRFH Feather River Fish Hatchery 
ft foot or feet 
FWN Foothills Water Network 


G 
GHG Greenhouse gas 
GIS Geographic Information System 


H 
HEC Hydrologic Engineering Center of the United States Army Corps of Engineers 
HPMP Historic Properties Management Plan 


HU Hydrologic unit, numbers assigned by California’s Regional Water Quality 
Control Boards 


HUC 
Hydrologic unit codes developed by the Water Resources Council 
corresponding to hierarchal classification of hydrologic drainage basins in the 
United States.  Each hydrologic unit is identified by a unique HUC 


I 
ILP Integrated Licensing Process 
in. inch 
ITA Indian Trust Asset 


J 
None 
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Glossary.  (continued) 
Term Definition 


K 
kg kilogram: 1,000 grams 
kV kilovolt: 1,000 volts 
kW kilowatt: 1,000 watts 


L 
Ldn Average sound level 
Leq Equivalent sound level 
LWD large woody debris 
LWM large woody material 


M 
m meter (if the letter is used as a unit on its own) 
MBTA The Migratory Bird Treaty Act of 1918 
mi miles 
mi2 square miles 
m.p.h. Miles per hour 
MSA Act Magnuson-Stevens Fishery Conservation and Management Act  
MWh Megawatt hours: 1,000 kilowatt hours 


N 
NAAQS National Ambient Air Quality Standards 
NCIC North Central Information Center 
NEPA National Environmental Policy Act 
NGO Non-Governmental Organization 
NHPA National Historic Preservation Act 
NID Nevada Irrigation District 


NMFS United States Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service 


NMWSE Normal maximum water surface elevation (applies to reservoirs and 
impoundments) 


NOI Notice of Intent 
NPS National Park Service; also referred to as Park Service 
NRHP National Register of Historical Places 
NRI Nationwide Rivers Inventory 
NSRA North Shore Recreation Area 
NWI National Wetlands Inventory 


O 
O&M operation and maintenance 
Operations Model or Ops 
Model SSWD’s water operations model 


P 
PAD Pre-Application Document 
PAOT people at one time 
PCWA Placer County Water Agency 
PG&E Pacific Gas and Electric Company 
PLP Preliminary Licensing Proposal 
PM&E  Protection, Mitigation & Enhancement  
PMF Probable Maximum Flood 
POAOR Public Opinions and Attitudes in Outdoor Recreation Survey 


Project 
SSWD’s Camp Far West Hydroelectric Project, FERC Project No. 2997.  
Specifically, the Project facilities and features identified in the existing FERC 
license 
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Glossary.  (continued) 
Term Definition 


Project Area The area within and immediately adjacent to the existing FERC Project 
Boundary, and the Bear River downstream of the Project. 


Q 
None 


R 


RD Recreation Day, which equals a visit by a person to a site for recreation 
purposes during any portion of a 24-hour period 


REA Notice FERCs notice that SSWD’s license application is Ready for Environmental 
Analysis. 


Reclamation United States Department of Interior, Bureau of Reclamation 


RM 
River Mile, as measured along the river course, from downstream to 
upstream, often beginning at a downstream confluence with another river 
reach 


RV recreational vehicle 
RWQCB Regional Water Quality Control Board 


S 
§ or §§ section or sections 


SCORP California Department of Parks and Recreation’s Statewide California 
Outdoor Recreation Plan 


SHPO California Department of Parks and Recreation, Office of Historic 
Preservation, State Historic Preservation Officer 


SIP State Implementation Plans 
SMUD Sacramento Municipal Utility District 
SR State Route 
SSRA South Shore Recreation Area 
SSWD South State Water District 
SWAMP SWRCB’s Surface Water Ambient Monitoring Program 
SWP California State Water Project 
SWRCB State Water Resources Control Board 


T 
TCP Traditional Cultural Property 
TLP Traditional licensing process 
TMDL total maximum daily load 


U 
U.S. United States 
U.S.C. United States Code  
USACE United States Department of Defense, Army Corps of Engineers 
USFWS United States Department of the Interior, Fish and Wildlife Service 
USGS United States Geological Survey  


V 
None 


W 
Water Year or WY(s) Time period from October 1 of one year through September 31 of the next 
WPT western pond turtle 
WSRA Wild and Scenic Rivers Act 
WUA Weighted Usable Area 


X 
None 


Y 
YB/DS Collectively PG&E and NID’s Yuba-Bear and Drum Spaulding projects 
yd3 cubic yards 
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Glossary.  (continued) 
Term Definition 
yr. year 


Z 
None 
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Study 10.1 
CULTURAL RESOURCES STUDY 


February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) and associated Project recreation have the 
potential to affect cultural resources. 
 
For the purpose of this Cultural Resources Study (Study), “cultural resource” refers to any 
prehistoric or historic district, site, building, structure, or object, regardless of its National 
Register of Historic Places (NRHP) eligibility.1 
 
2.0 Study Goals and Objectives 
 
The goal of the Study is to determine if continued Project O&M and associated recreation will 
affect historic properties2 and cultural resources not evaluated for the NRHP. 
 
The objective of this Study is to gather the information necessary to meet the Study goal by 
filling gaps in the existing data using field and research methods to identify cultural resources in 
the Study Area. 
 
This Study does not include National Historic Preservation Act (NHPA) Section 106 informal 
consultation with the State Historic Preservation Officer (SHPO) or interested Native American 
tribes.  Section 106 consultation will be conducted separately, outside of this Study. 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding cultural resources within the 
existing Federal Energy Regulatory Commission (FERC) Project Boundary plus an additional 
0.25-mile (mi) radius around the boundary3 is provided in Section 3.2.10 of SSWD’s Pre-
Application Document (PAD).  SSWD identified 39 previously recorded cultural resources 
within the FERC Project Boundary, 37 of which are archaeological sites and two of which are 


                                                 
1   This Study does not address traditional cultural properties (TCP), which are addressed in Study 11.1, Tribal Interests. 
2  As defined under 36 C.F.R. Section 800.16(l), “historic properties” are prehistoric or historic archaeological sites, buildings, 


structures, objects, districts, or locations of traditional use or beliefs that are included in, or eligible for inclusion in, the 
National Register of Historic Places (NRHP).  Historic properties are identified through a process of evaluation against specific 
criteria found at 36 C.F.R. Section 60.4. 


3  The PAD refers to this area as the “Initial Cultural Data Gathering Area.”  This area was included in the cultural literature 
review and records searches for PAD. 
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historic structures.  In addition, SSWD identified 38 previously recorded isolated artifacts within 
the FERC Project Boundary, 35 of which are prehistoric and three of which are historic.  
SSWD’s review of historical maps indicates that there are approximately 53 potential historic-era 
sites or features that may be located within the existing FERC Project Boundary. 
 
Portions of the FERC Project Boundary have been previously surveyed for cultural resources.  
However, many of these investigations are more than 10 years old.  Professional standards 
change over time, as do site and field conditions.  As a result, all but one of the previously 
investigated areas within the Study Area will be included in the field survey, particularly because 
the existing and relevant information indicates that the lands within the existing FERC Project 
Boundary are highly sensitive for both prehistoric and historic cultural resources.  Additionally 
SSWD’s review of historic maps suggests the possibility that undocumented historic-period 
cultural resources may still be present within the FERC Project Boundary.  A survey was 
recently completed by Mead & Hunt (2013) for the 5-foot boundary above the Camp Far West 
Reservoir normal maximum water surface elevation and incorporates the area that will not be 
included in this Study. 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
The Study Area includes most lands, Project facilities and features within the existing FERC 
Project Boundary, including the North Shore Recreation Area, South Shore Recreation Area, 
Camp Far West Dam and associated dikes and spillway, the Camp Far West Dam Powerhouse 
and the Camp Far West Reservoir, for a total of 2,280 acres.  The facilities are described in 
Section 2 of SSWD’s PAD, and the Study Area is shown in Figure 4.1-1. 
 
It is anticipated that the Study Area and the Area of Potential Effects (APE), that will be defined 
during the NHPA Section 106 consultation, are synonymous, pending the SHPO’s concurrence 
on the APE.  As defined in 36 C.F.R. Section 800.16(d), an APE is: 
  


...the geographic area or areas within which an undertaking may directly 
or indirectly cause alterations in the character or use of historic properties, 
if any such properties exist. The area of potential effects is influenced by 
the scale and nature of an undertaking and may be different for different 
kinds of effects caused by the undertaking. 


 
If SSWD proposes an addition to the Project or Project-related effects are identified outside of 
the Study Area, the Study Area (and subsequently the APE) will be expanded as necessary to 
include areas potentially affected by the addition.4 


                                                 
4  Outside of this Study and as part of its Section 106 consultation, if any changes to the APE are proposed, SSWD will consult 


with tribes and agencies regarding the modification, and consult with the SHPO for concurrence on the revised APE. 
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Figure 4.1-1.  Study Area for Cultural Resources Study. 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Cultural Resources Study Plan February 2016 
Page 4 of 10 ©2016, South Sutter Water District 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Page Left Blank 


 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Cultural Resources 
 ©2016, South Sutter Water District Page 5 of 10 


4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study. 


• SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to FERC, United States Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service (NMFS), United States Fish and 
Wildlife Service (USFWS), California Department of Fish and Wildlife (Cal Fish and 
Wildlife) and the State Water Resources Control Board (SWRCB) describing the 
variance and reason for the variance.  SSWD will summarize in its Draft Application for 
New License (DLA) and in its Final Application for New License (FLA) all study plan 
variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, USFWS, Cal Fish and Wildlife or SWRCB 
in a form, such as ESRI Shapefiles, GeoDatabases, or Coverage with appropriate 
metadata.  Metadata will be Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
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bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The Study will be performed in four steps:  1) archival research; 2) field survey and 
identification of resources; 3) identification and assessment of potential Project effects on 
identified cultural resources; and 4) reporting.  Each of these steps is described below. 
 
4.3.1 Step 1 – Archival Research 
 
Information has been obtained from existing, relevant and reasonably available sources to assist 
in identifying data gaps relevant to identifying historic properties.  These data revealed previous 
cultural resources surveys and recorded cultural resources within or directly adjacent to the 
Study Area.  Additional archival research will be conducted under this Study.  Appropriate 



http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm

http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm
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repositories to be visited during this effort may include those listed below as well as at others as 
they are identified during the Study to obtain additional information specific to cultural resources 
in the Study Area.  The results of the archival research will serve as the basis for preparing the 
prehistoric and historic contexts against which cultural resources identified during the Study may 
be understood and potentially evaluated for the NRHP at a later date. 
 
Potential places/repositories to be visited include: 
 


• Oral histories, as applicable 


• State Library, Sacramento 


• Special Collections, Meriam Library, California State University, Chico 
 
4.3.2 Step 2 – Field Survey and Identification of Resources 
 
4.3.2.1 Archaeological Field Survey 
 
Following completion of Step 1, SSWD will conduct a field survey to verify locations of 
previously recorded cultural resources and to identify previously unknown cultural resources, if 
present, in the Study Area.  This will be completed by examining all accessible lands within the 
Study Area.  Locations within the Study Area that cannot be accessed in a safe manner (e.g., 
locations containing dense vegetation or unsafe slopes) will not be surveyed; these areas will be 
identified in the Study report and an explanation for survey exclusion will be provided. 
 
Field methods will include crew members walking parallel transects spaced 15-20 meters apart.  
In areas containing moderately dense vegetation or moderately steep terrain, the survey strategy 
may employ 20- to 40-meter transects.  All topographical features encountered in moderate 
areas, and considered to be sensitive for cultural resources (e.g., springs and drainages) will be 
thoroughly inspected.  Lands typically inundated by Camp Far West Reservoir that become 
accessible during the survey season as a result of normal reservoir drawdown or other O&M 
activities will be examined.  To accommodate low water levels, the field survey of the reservoir 
will be scheduled to occur as close to the periods of annual low reservoir levels as possible, 
depending on weather conditions.  Additionally, each site identified during the survey will be 
assessed for Project-related effects including, but not limited to, water fluctuation, wave action, 
and vegetation management activities.  The areas examined during the field survey will be 
plotted onto the appropriate United States Geological Survey (USGS) 1:24,000 scale topographic 
quadrangle. 
 
The field survey will be supervised by qualified, professional archaeologists (i.e., individuals 
who meet the Secretary of the Interior’s Standards for professional archaeologists).  The field 
survey will follow the Secretary of the Interior’s Standards and Guidelines for Archaeology and 
Historic Preservation (NPS 1983). 
  
Locations of previously recorded cultural resources will be verified and the sites re-recorded 
only if their existing site records or other documentation do not meet current standards for 
recording, or if the condition and/or integrity of the property has changed since its previous 
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recording.  Newly discovered cultural resources, including isolated finds, will be fully 
documented following the recordation procedures outlined in Instructions for Recording 
Historical Resources (OHP 1995), which utilizes State of California, Department of Parks and 
Recreation (DPR) 523 Forms A-L.  A sketch map will be drawn to-scale for re-documented 
archaeological sites, if needed, and for newly discovered sites.  Sites, historic built resources, and 
isolates will be photographed using digital photography.  The locations of archaeological sites, 
historic built resources, and isolates documented during the survey will be plotted onto the 
appropriate USGS 1:24,000 scale topographic map by hand at the time of discovery, and the 
locations recorded using a GPS receiver in accordance with the procedures outlined above in 
Section 4.2.  The GPS data will be based on the North American Datum (NAD) 83 and utilize 
the Universal Transverse Mercator (UTM) system.  The mapped resource locations are 
considered to be confidential and will only be included in documents related to the Section 106 
consultation and provided only to those on a need-to-know basis (e.g., tribes, SHPO and FERC). 
 
4.3.2.2 Built Environment Inventory 
 
A field inspection and documentation of historic (i.e., 45 years old or older) built-environment 
resources (i.e., buildings and structures) located within the Study Area will be undertaken by 
qualified, professional individuals meeting the Secretary of the Interior Qualification Standards for 
Architectural and Engineering Documentation.  Historic built-environment resources will be 
recorded or re-recorded to meet current DPR standards.  This will include digital color photography 
and sketch maps of individual features that show the relationship between buildings and structures. 
The historic built environment resources identified during the Study will be assessed together, as a 
system, as well as on an individual basis. 
 
4.3.4 Step 3 – Identify and Assess Potential Project Effects on Cultural Resources 
 
During Step 2, SSWD will document any Project-related effects identified at cultural resources 
in the Study Area.  This information will be used to inform the need for any NRHP evaluations 
that may occur under the NHPA Section 106 consultation. 
 
4.3.5  Step 4 – Reporting 
 
SSWD will prepare a report at the conclusion of the Study that includes the following sections: 
1) Study Goals and Objectives; 2) Methods; 3) Results of the study, and 4) Description of 
Variances from the FERC-approved study plan.  The report will include maps that clearly depict 
the following on USGS 1:24,000 topographic maps:  the area examined; current inventory 
coverage in the areas surveyed, and intensity of the survey coverage.  The Study report will be a 
summary of findings that excludes sensitive, confidential, and privileged information for 
purposes of the public relicensing process.  A separate report will be filed as “Privileged” with 
FERC that contains all sensitive, confidential, and privileged information resulting from the 
Study.  The Privileged report will be distributed to interested tribes and the SHPO for review and 
comments as part of the NHPA Section 106 consultation process that will be conducted by 
SSWD outside of this Study.  
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6.0 Schedule 
 
SSWD may schedule the field survey at any time the weather permits, but will schedule survey 
below the normal maximum water surface elevation of Camp Far West Reservoir to 
accommodate, to the extent possible, annual, normal drawdowns and low water levels.  Camp 
Far West Reservoir is historically at its lowest level in September.  SSWD anticipates the 
schedule to complete the study as follows:  
 
Archival Research (Step 1) ....................................................................... March 2016 – April 2016 
Field Survey (Step 2) .......................................................................... June 2016 – September 2016 
Report Preparation (Steps 3 & 4) ...........................................................August 2016 – March 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  As described above, a separate 
report will be filed as “Privileged” with FERC that contains all sensitive, confidential, and 
privileged information resulting from the Study.  The Privileged report will be distributed to 
interested tribes and the SHPO for review and comments as part of the NHPA Section 106 
consultation process that will be conducted by SSWD outside of this Study. 
 
7.0 Consistency of Methods with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including for the Don Pedro Project (FERC No. 
2299), Yuba River Hydroelectric Project (FERC No. 2246) and Merced River Hydroelectric 
Project (FERC No. 2179) relicensings.  The methods are consistent with the ACHP’s guidelines 
(ACHP 2007).  
 
8.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this study in 2015 dollars is between $83,030 and 
$138,383. 
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Study 11.1 
TRIBAL INTERESTS STUDY 


February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) has the potential to affect tribal interests. 
 
For the purposes of this Tribal Interests Study (Study), tribal interests include Indian Trust 
Assets (ITA), Traditional Cultural Properties (TCPs), and agreements that may exist between 
tribes and other entities.1  Each of these has the potential to be an historic property.2 
 
ITAs are legal interests in property held in trust by the United States (U.S.) for Indian tribes or 
individual Native Americans.  The U.S. Secretary of the Interior, acting as the trustee, holds 
many assets in trust.  ITAs can be real property, physical assets, or intangible property rights.  
Examples of ITAs are lands, including reservations and public domain allotments; mineral or water 
rights; hunting and fishing rights; other natural resources; and money or claims.  While most ITAs 
are on reservations, they may also be found off-reservation.  A characteristic of an ITA is that it 
cannot be sold, leased, or otherwise alienated without the U.S. government’s approval.  ITAs do not 
include things in which a tribe or individuals have no legal interest.  For example, off-reservation 
sacred lands or archaeological sites in which a tribe has no legal interest are not ITAs. 
 
TCPs are explained and defined in Parker and King (1998:1) as follows: 
 


One kind of cultural significance a property may possess, and that may 
make it eligible for inclusion in the [National] Register, is traditional 
cultural significance. "Traditional" in this context refers to those beliefs, 
customs, and practices of a living community of people that have been 
passed down through the generations, usually orally or through practice. 
The traditional cultural significance of a historic property, then, is 
significance derived from the role the property plays in a community's 
historically rooted beliefs, customs, and practices. Examples of properties 
possessing such significance include: 


 a location associated with the traditional beliefs of a Native American 
group about its origins, its cultural history, or the nature of the world; 


 a rural community whose organization, buildings and structures, or 
patterns of land use reflect the cultural traditions valued by its long-
term residents; 


                                                 
1  This Study does not address other cultural resources, which are addressed in Study 10.1, Cultural Resources. 
2  Historic Properties, as defined under 36 C.F.R. 800.16(l), are any prehistoric or historic sites, buildings, structures, objects, 


districts, or locations of traditional use or beliefs (i.e., TCPs) that are included in, or eligible for inclusion in, the National 
Register of Historic Places. 
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 an urban neighborhood that is the traditional home of a particular 
cultural group, and that reflects its beliefs and practices; 


 a location where Native American religious practitioners have 
historically gone, and are known or thought to go today, to perform 
ceremonial activities in accordance with traditional cultural rules of 
practice; and 


 a location where a community has traditionally carried out economic, 
artistic, or other cultural practices important in maintaining its historic 
identity. 


A traditional cultural property, then, can be defined generally as one that is 
eligible for inclusion in the National Register because of its association 
with cultural practices or beliefs of a living community that (a) are rooted 
in that community's history, and (b) are important in maintaining the 
continuing cultural identity of the community. 


 
Agreements that are considered tribal interests consist of contracts between a tribe and private 
land owner or land-managing agency that provide tribes with access to a landowner or agency’s 
property for fishing, gathering of traditional plants, or other tribal practices. 
 
2.0 Study Goals and Objectives 
 
The goal of the Study is to determine if continued Project O&M will affect tribal interests. 
 
The objective of this Study is to gather the information necessary to meet the Study goal by 
filling gaps in the existing data using field and research methods to identify tribal interests. 
 
This Study focuses only on obtaining the data necessary to meet the Study goal and is not 
intended to serve as the tool for conducting National Historic Preservation Act (NHPA) Section 
106 informal consultation with the State Historic Preservation Officer (SHPO) or interested 
Native American tribes.  Section 106 consultation will be conducted separately, outside of this 
Study. 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding tribal interests within the 
existing Federal Energy Regulatory Commission (FERC) Project Boundary plus an additional 
0.25-mile (mi) radius around the boundary3 is provided in Section 3.2.11 of SSWD’s Pre-
Application Document (PAD).  SSWD found that the area within the existing FERC Project 


                                                 
3  The PAD refers to this area as the “Initial Cultural Data Gathering Area.”  This area was included in the cultural literature 


review and records searches for the PAD. 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Tribal Interests 
 ©2016, South Sutter Water District Page 3 of 12 


Boundary did not include any Indian reservation lands, other lands under tribal ownership or 
sacred lands.  Further, SSWD did not find any documented ITAs or TCPs within this area, or any 
tribal agreements that pertain to lands within this area.  However, existing and relevant information 
indicates that lands within the existing FERC Project Boundary and the surrounding area are 
highly sensitive for both prehistoric and historic cultural resources.  Previous studies did not 
include ethnographic or TCP investigations.  It is important to perform these studies to determine 
whether unidentified tribal interests occur within the Study Area. A list of potentially interested 
tribes is provided in Table 4.3.2-1 below in Section 4.3.2.  
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
The Study Area includes all lands, Project facilities, and Project features within the existing 
FERC Project Boundary, including the North Shore Recreation Area, South Shore Recreation 
Area, Camp Far West Dam and associated dikes and spillway, the Camp Far West Dam 
Powerhouse and the Camp Far West Reservoir, for a total of 2,280 acres.  The Study Area is 
shown in Figure 4.1-1 below. 
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Figure 4.1-1.  Study Area and Vicinity for Tribal Interests Study. 
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It is anticipated that the Study Area and the Area of Potential Effects (APE), that will be defined 
during the NHPA Section 106 consultation, are synonymous, pending the SHPO’s concurrence 
on the APE.  As defined in 36 C.F.R. Section 800.16(d), an APE is: 
 


…the geographic area or areas within which an undertaking may directly 
or indirectly cause alterations in the character or use of historic properties, 
if any such properties exist. The area of potential effects is influenced by 
the scale and nature of an undertaking and may be different for different 
kinds of effects caused by the undertaking. 
 


If SSWD proposes an addition to the Project or Project-related effects are identified outside of 
the Study Area, the Study Area (and subsequently the APE) will be expanded as necessary to 
include areas potentially affected by the addition.4 
 
4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies:  
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary permits prior to beginning fieldwork for a study that 
requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to FERC, United States Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service (NMFS), United States Fish and 
Wildlife Service (USFWS), California Department of Fish and Wildlife (Cal Fish and 
Wildlife) and State Water Resources Control Board (SWRCB) describing the variance 
and reason for the variance.  SSWD will summarize in the Application for New License 
all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (3-meter data collection 


                                                 
4  Outside of this Study and as part of its Section 106 consultation, if any changes to the APE are proposed, SSWD will consult 


with tribes and agencies regarding the modification, and consult with the SHPO for concurrence on the revised APE. 
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accuracy under ideal conditions), or similar units.  GPS data will be post-processed and 
exported from the GPS unit into Geographic Information System (GIS) compatible file 
format in an appropriate coordinate system using desktop software.  The resulting GIS 
file will then be reviewed by both field staff and SSWD’s consultant’s relicensing GIS 
analyst.  Metadata will be developed for deliverable GIS data sets.  Upon request, GIS 
maps will be provided to NMFS, USFWS, Cal Fish and Wildlife or SWRCB in a form, 
such as ESRI Shapefiles, GeoDatabases, or Coverage with appropriate metadata.  
Metadata will be Federal Geographic Data Committee (FGDC) compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic and wildlife species observed during the performance of a study.  All incidental 
observations will be reported in Application for New License.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study. Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus), golden eagle (Aquila chrysaetos), osprey 
(Pandion haliaetus), any bats or positive sign of bats, Chinook salmon (Oncorhynchus 
tshawytscha), steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata), foothill yellow-legged frog (Rana boylii), American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfection) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers (USACE) at the 
following website as of March 2008: http://www.hec.usace.army.mil/software/hec-
dss/hecdssvue-dssvue.htmin both Microsoft® Excel and *.DSS formats. 


 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
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discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 
 


4.3 Methods 
 
The Study will be performed in five steps: 1) archival research; 2) tribal consultation and 
identification of resources; 3) site visits; 4) identify and assess potential Project effects on tribal 
properties; and 5) reporting.  Each of these steps is described below. 
 
4.3.1 Step 1 – Archival Research 
 
Information has been obtained from existing, relevant and reasonably available sources to assist 
in identifying data gaps relevant to identifying tribal interests.  Additional archival research will 
be conducted to augment the existing data and may include the following repositories, if 
appropriate: 
 


• University of California, Berkeley, the Bancroft Library 


• California State Library, California Room 


• North Central Information Center, California State University, Sacramento (CSU, 
Sacramento) 


• National Archives and Records Administration, Pacific Region, San Francisco 


• National Park Service Preservation Brief 36 


• Phoebe Hearst Museum of Anthropology 


• Other appropriate repositories identified during the research 
 
4.3.2  Step 2 – Tribal Consultation and Identification of Resources 
 
Following the ethnographic literature review discussed in Step 1, the next step in identifying 
potential tribal interests will involve tribal consultation and interviews.  Consultation and any 
fieldwork and potential tribal interest documentation shall be consistent with National Register 
Bulletin No. 38, Guidelines for Evaluating and Documenting Identification of Traditional 
Cultural Properties (Parker and King 1998). 
 
In order to facilitate tribal consultation, SSWD intends to retain a qualified, professional 
ethnographer who meets the standards for ethnography as defined in Appendix II of National 
Register Bulletin No. 38.  SSWD will coordinate its selection of the ethnographer with the 
assistance of interested tribes and other interested cultural/tribal stakeholders.  
 
This Study will include contacting the representatives identified during PAD preparation and 
listed in Table 4.3.2-1. 
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Table 4.3.2-1.  Potentially Interested Tribes and tribal representatives identified by the NAHC for 
the Camp Far West Hydroelectric Project relicensing. 


Tribe Tribal Representative 


Colfax-Todds Valley Consolidated Tribe Pamela Cubbler 
Judy Marks 


Tsi-Akim Maidu  
Don Ryberg, Chairperson 


Eileen Moon, Vice Chairperson 
Greyson Coney 


United Auburn Indian Community of the Auburn Rancheria (UAIC) 
Gene Whitehouse, Chairperson 


Jason Camp, Tribal Historic Preservation Officer 
Marcos Guerrero, Tribal Preservation Committee 


Enterprise Rancheria of Maidu Indians Glenda Nelson, Chairperson 


Mooretown Rancheria of Maidu Indians  
Gary Archuleta, Chairperson 


Guy Taylor 
Laura Winner 


Nevada City Rancheria Richard Johnson, Chairperson 
Shelly Covert, Secretary 


 
 
The ethnographer will coordinate with tribal representatives (i.e., tribal chairs, tribal councils, 
elders, as directed by the tribes) to define the scope and breadth of interviews.  The ethnographer 
will arrange for interviews with identified tribal informants to establish times and locations 
acceptable to the tribal Interviewees.  Tribal interviewees and the ethnographer may visit the 
Study Area together to accurately define potential tribal interests.  If necessary, SSWD will 
arrange for an initial introductory meeting between SSWD, tribal representatives and the 
ethnographer. 
 
Interviews may be conducted on a one-on-one basis with the ethnographer.  The oral traditions 
and information collected during the interviews will be used to help define potential tribal 
interests in the Study Area, and assist in making sound judgments and management decisions in 
Project planning.   
 
If participating tribes do not wish to disclose the locations of any potential tribal interests, the 
ethnographer will instead work with the tribes to identify the general issues and concerns that the 
tribe(s) may have regarding potential impacts of the Project upon resources identified by the 
tribe(s) and further work with the tribes to develop agreeable measures to address these concerns. 
 
4.3.3  Step 3 – Site Visits 
 
Tribal interviewees, or a physically capable tribal representative, and SSWD’s ethnographer may 
wish to visit cultural resource sites (i.e., locations containing artifacts, features, or other physical 
remains from past human activities) identified during the Study or during SSWD’s Study 10.1, 
Cultural Resources.  The purpose of the visit would be to provide tribal representatives the 
opportunity to examine any sites of interest to the tribes that were encountered during the 
Cultural Resources Study fieldwork, and to enable the ethnographer to obtain additional 
information on potential tribal interests that may be associated with the sites.  SSWD or SSWD’s 
ethnographer will make a reasonable effort to reach out to interested tribes to invite participation 
in cultural resources site visits by calling, sending letters by way of the U.S. Postal Service, or 
through electronic mail.  If any ethnographic sites (e.g., locations of tribal interests or activities 
that may or may not contain the physical remains from past or present activities) are identified 
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during background research, tribal representatives may also wish to visit those locations.  
Depending on the tribes’ wishes, the ethnographer may also visit the ethnographic sites. 
 
4.3.5 Step 4 – Identify and Assess Potential Project Effects on Tribal Interests 
 
During Step 4, SSWD will document any Project-related effects identified at tribal interests 
located in the Study Area.  This information will be used to inform the need to conduct any 
NRHP evaluations that may occur under the NHPA Section 106 consultation. 
 
4.3.6 Step 5 – Reporting 
 
SSWD will prepare a report that includes the following sections:  1) Study Goals and Objectives; 
2) Methods; 3) Results of the study; and 4) Description of Variances from the FERC-approved 
study plan.  The Study report will be a summary of findings that excludes sensitive, confidential, 
and privileged information for purposes of the public relicensing process.   
 
A separate report will be filed as “Privileged” with FERC that contains the sensitive, 
confidential, and privileged information resulting from the study.  The Privileged report will be 
distributed to interested tribes and the SHPO for review and comments as part of the NHPA 
Section 106 consultation process that will be conducted outside of this Study.  A draft of the 
Privileged report will be provided to the tribes for a 30-day review and comments, and then 
submitted to the SHPO for 30-day review and concurrence on the report.  With the tribes’ 
approval, the report will be submitted to the North Central Information Center.  Any written 
comments received by SSWD within the review period will be addressed in the final Privileged 
report filed with FERC.  Any TCPs identified during the Study will be evaluated for potential 
listing in the NRHP in the Privileged report to be filed with FERC. 
 
7.0 Schedule 
 
SSWD anticipates the schedule to complete the Study as follows: 
 
Planning/Pre-field Arrangements (Step 1) ................................................. March 2016 – June 2016 
Field Work (Steps 2 & 3) .................................................................... June 2016 – September 2016 
Office Work and Report Preparation (Steps 4 & 5) ......................... September 2016 – March 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  As described above, a separate 
report will be filed as “Privileged” with FERC that contains all sensitive, confidential, and 
privileged information resulting from the Study. 
 
8.0 Consistency of Methods with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including for the Don Pedro Project (FERC No. 
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2299), Yuba River Development Project (FERC No. 2246) and Merced River Hydroelectric 
Project (FERC No. 2179) relicensings.  The methods are consistent with the ACHP’s guidelines.  
 
9.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this Study in 2015 dollars is between $121,500 and 
$139,000. 
 
10.0 References Cited 
 
Parker, Patricia L., and Thomas F. King.  1998.  Guidelines for Evaluating and Documenting 


Traditional Cultural Properties.  Revised.  National Register Bulletin 38.  U.S. 
Department of the Interior, National Park Service, National Register, History, and 
Education Division, Washington, D.C. 
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SECTION 1 


INTRODUCTION 
 
This section consists of six subsections.  Section 1.1 presents South Sutter Water District’s 
(SSWD) intent to apply to the Federal Energy Regulatory Commission (FERC or Commission) 
for a new license for the Camp Far West Hydroelectric Project, FERC Project Number (No.) 
2997 (Project).  Section 1.2 describes the purpose of this Pre-Application Document (PAD).  
Sections 1.3 and 1.4 describe the major laws and regulations and the comprehensive plans, 
respectively, that SSWD believes apply to the relicensing.1  Section 1.5 presents SSWD’s 
proposed relicensing process plan and schedule, and Section 1.6 provides the communication 
guidelines that SSWD proposes to follow during the relicensing. 
 
1.1 South Sutter Water District’s Intent to Apply for a New 


License for the Camp Far West Hydroelectric Project 
 
Pursuant to Section (§) 5.5 of Title 18 of the Code of Federal Regulations (C.F.R.), on or about 
March 14, 2016, SSWD filed with FERC a Notice of Intent to Apply for a New License for a 
Major Project - Existing Dam - (NOI) on or before June 30, 2019, for the Camp Far West 
Hydroelectric Project.  SSWD is the existing licensee and current owner of the Project.  The 
initial license for the Project was issued by FERC to SSWD on July 2, 1981, effective on July 1, 
1981, for a period of 40 years. 
 
1.1.1 The South Sutter Water District 
 
Established in 1954, SSWD, located in Trowbridge, California, is a State of California public 
agency formed under California Water District Law, California Water Code Section 34000 et 
seq. to develop, store, and distribute surface water supplies for irrigation uses in SSWD’s service 
area.  In addition, Section 34000 et seq. authorizes SSWD to develop hydroelectric power in 
connection with SSWD’s projects.  SSWD is governed by a Board of Directors, whose seven 
members are elected by landowners within SSWD’s service area. 
 
SSWD’s service area encompasses a total gross area of 63,972 acres (ac), of which 6,960 ac are 
excluded, for a net area of 57,012 ac.  Approximately 40,107 ac are in Sutter County and 16,905 
ac are in Placer County (Figure 1.1-1).  In a normal year, over 35,500 ac within SSWD’s service 
area are under irrigation, with approximately 29,000 ac (82%) in rice production, 3,800 ac (11%) 
in orchards, 2,200 ac (6%) in irrigated pasture, and 500 ac (1%) in miscellaneous row and field 
crops. 


                                                 
1  In this PAD, “relicensing” means the activities an applicant performs to prepare an application for new FERC license, and the 


application itself is referred to as the “application” or the “Application for New License.” 
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Figure 1.1-1.  South Sutter Water District’s service area.  
 
 
One of the first acts by SSWD when it was formed was to enlarge the existing Camp Far West 
Dam and Reservoir2 and to develop a distribution system to augment and provide alternatives to 
a declining groundwater table that was being tapped by private agricultural wells within SSWD’s 
service area. 


Today, the annual available water supply in the enlarged Camp Far West Reservoir is totally 
allocated each year, but still represents only a portion of SSWD’s users’ demands.  Up to 435 
cubic feet per second (cfs) of the water released from Camp Far West Reservoir is re-diverted 
from the Bear River during the irrigation season (i.e., typically, from mid-April through mid-


                                                 
2  The first Camp Far West Dam was constructed in 1924-1925.  The dam was enlarged in 1963-1964 by SSWD as part of the 


California State Water Plan to enhance water supply in California’s Central Valley.  Camp Far West Dam and Reservoir are 
not currently part of the State Water Project (SWP). 
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October) at a 38-feet (ft) high diversion dam3 located approximately 1.25 miles (mi) downstream 
from Camp Far West Dam into SSWD’s Conveyance Canal, which is located on the south bank 
and runs predominately north to south along the higher eastern border of SSWD’s service area.4  
Typically, water deliveries begin low in mid-April, peak in July, and then gradually decrease 
through mid-October.  Through turnouts and head gates, water is directed from SSWD’s 
Conveyance Canal into improved canals, one pipeline, and natural channels running from east to 
west, and distributed to water users.  Depending upon the anticipated reservoir yield, the water 
user’s allocations may range from 0.5 acre-feet (ac-ft) per ac of irrigated land during a drought 
year to as much as 2.5 ac-ft per ac during a wet year.  Perennial crops such as orchards and 
pasture receive a higher priority of allocation over seasonal crops, with rice growers receiving 
the lowest priority. 
 
1.1.2 Brief Description of the Project 
 
The Project ranges in elevation from 150 ft to 320 ft5 and is located on the main stem of the Bear 
River in Nevada, Yuba and Placer counties, California.  The Project includes a single 
development whose principal facilities and features consist of:  the 170-ft high Camp Far West 
Dam; the 93,740 ac-ft Camp Far West Reservoir; the 6.8 megawatt (MW) Camp Far West 
Powerhouse at the base of the Camp Far West Dam; and two recreation areas on Camp Far West 
Reservoir.  The existing FERC Project Boundary includes 2,863.7 ac of land. SSWD owns over 
95 percent (2,710.5 ac) of the land within the boundary, and the remaining 5 percent (153.2 ac) 
of the land is owned by private parties – no federal or state land occurs within or adjacent to the 
FERC Project boundary or on the Bear River downstream of the Project.  The Project does not 
include any open water conveyance facilities, transmission lines6, or active borrow or spoil areas.  
At this time, SSWD proposes no significant change to existing Project facilities or operations. 
 
Figure 1.1-2 illustrates the general regional location of the Bear River watershed.  Figure 1.1-3 
shows the Project Vicinity,7 Project facilities, and the existing FERC Project Boundary.  Refer to 
Section 2 of this PAD for a detailed description of the Project. 
 
 


                                                 
3  The diversion dam was constructed in 1924-1925 and is owned and operated by SSWD.  It is not part of SSWD’s Camp Far 


West Hydroelectric Project, it is not used or useful for operations of the Camp Far West Hydroelectric Project, and it does not 
have any hydropower production facilities otherwise associated with the dam. 


4  The Camp Far West Irrigation District (CFWID), which is not part of SSWD, diverts approximately 35 cfs of water into the 
Camp Far West Canal, the intake of which is located on the north bank at the diversion dam across from SSWD’s Conveyance 
Canal intake. 


5  In this PAD, all elevation data are in United States Department of Commerce (USDOC), National Oceanic and Atmospheric 
Association (NOAA), National Geodetic Survey Vertical Datum of 1929 (NGVD 29), unless otherwise stated. 


6 The original license for the Project included a short 60 kV transmission line, however, on April 2, 1991, the transmission line 
was removed from the Project FERC license and added to PG&E’s Camp Far West Transmission Line project (FERC Project 
No. 10821.  See Section 2.2. 


7  In this PAD, “Project Vicinity” refers to the area surrounding the Project on the order of United States Geological Survey 
(USGS) 1:24,000 topographic quadrangle. 
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Figure 1.1-2.  Bear River watershed in relation to the Feather River and other tributaries to the 
Sacramento River. 
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Figure 1.1-3.  SSWD’s Camp Far West Hydroelectric Project and Project Vicinity.  
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1.2 Purpose of the Pre-Application Document 
 
This PAD provides to FERC and to federal and State of California agencies, Native American 
tribes, local governments, non-governmental organizations (NGOs), businesses, members of the 
public, and others interested in the relicensing8 summaries of existing, relevant, and reasonably 
available information, which is in SSWD’s possession at the time the PAD is filed, related to the 
existing Project and potentially-affected resources.  In addition, the PAD presents SSWD’s 
proposal for gathering additional information that may be needed to inform the requirements of 
the new license. 
 
As shown in Appendix A, this PAD satisfies the requirements of a PAD as set forth in 18 C.F.R. 
Section 5.6(d). 
 
Appendix B of this PAD names the individual authorized to act as SSWD’s agents in the 
relicensing. 
 
SSWD exercised due diligence in acquiring information included in this PAD.  SSWD contacted 
appropriate governmental agencies, Native American tribes, and others potentially having 
relevant information; conducted extensive searches of publicly available databases and its own 
records; and broadly distributed a comprehensive questionnaire designed specifically to identify 
existing, relevant, and reasonably available information related to the Project.  Appendix C lists 
the parties contacted by SSWD to gather information for this PAD. 
 
1.3 Statutory and Regulatory Requirements 
 
Issuing a new license for the Project is subject to numerous requirements under the Federal 
Power Act (FPA) and other applicable statutes.  The major acts and related requirements and the 
agencies with jurisdiction are summarized in Table 1.3-1 and described below in chronological 
order based on date of enactment. 
 
Table 1.3-1.  List of major statutory and regulatory requirements that apply to SSWD’s Camp Far 
West Hydroelectric Project relicensing. 


Requirement Agency with Jurisdiction 
Migratory Bird Treaty Act of 1918 USFWS 
Federal Power Act of 1920 FERC 
   Section 4(e) None 


   Section 10(a) National Park Service, NMFS, USFWS, SWRCB and Cal Fish and 
Wildlife 


   Section 10(j) USFWS, NMFS and Cal Fish and Wildlife 
   Section 18 NMFS and USFWS 
Bald and Golden Eagle Protection Act of 1940 USFWS 
California Fully Protected Species Act (1957) Cal Fish and Wildlife 


National Historic Preservation Act of 1966 Advisory Council, SHPO, National Park Service and Native 
American Tribes 


Wild and Scenic Rivers Act of 1968 National Park Service 
National Environmental Policy Act of 1969 FERC 
Clean Water Act of 1970  SWRCB 


                                                 
8  In this PAD, these parties are collectively referred to as “Relicensing Participants.” 
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Table 1.3-1.  (continued) 
Requirement Agency with Jurisdiction 


Clean Air Act of 1970 EPA and Air Quality Control Boards 
California Environmental Quality Act of 1970 SSWD, SWRCB and Cal Fish and Wildlife 
Coastal Zone Management Act of 1972 California Coastal Zone Commission 
California Wild and Scenic Rivers Act of 1972 California Department of Parks and Recreation (CDPR) 
Endangered Species Act of 1973 USFWS and NMFS 
Magnuson-Stevens Fishery Conservation and Management Act of 
1976 NMFS 


California Native Plant Protection Act of 1977 Cal Fish and Wildlife 
Pacific Northwest Electric Power Planning and Conservation Act of 
1980 Pacific Northwest Power and Conservation Planning Council 


Wilderness Act of 1984 National Park Service 
California Endangered Species Act of 1984 Cal Fish and Wildlife 
Americans with Disabilities Act of 2010, and Accessibility Standards United States Department of Justice 


Key: 
USFWS – United States Fish and Wildlife Service 
FERC – Federal Energy Regulatory Commission 
NMFS – National Marine Fisheries Service 
SWRCB – State Water Resources Control Board 
SHPO – State Historic Preservation Office 
EPA – Environmental Protection Agency 
 
 
1.3.1 Migratory Bird Treaty Act of 1918 
 
The Migratory Bird Treaty Act (MBTA) of 1918, as amended (16 U.S.C. §§ 703-712), 
implemented the 1916 Convention between the United States (U.S.) and Great Britain, on behalf 
of Canada, for the protection of migratory birds.  The MBTA was later amended to address 
treaties between the U.S. and Mexico, the U.S. and Japan, and the U.S. and the former Soviet 
Union, now Russia.  The Act provides that, unless and except as permitted by regulations made 
under the act, it is unlawful  
 


…to pursue, hunt, take, capture, kill, attempt to take, capture or kill, 
possess, offer for sale, sell, offer to barter, barter, offer to purchase, 
purchase, deliver for shipment, ship, export, import, cause to be shipped, 
exported, or imported, deliver for transportation, transport or cause to be 
transported, carry, or cause to be carried, or receive for shipment, 
transportation, carriage, or export, any migratory bird, any part, nest, or 
egg of any such bird, or any product, whether or not manufactured, which 
consists, or is composed in whole or part, of any such bird or any part, 
nest, or egg thereof…  


 
that is included in terms of one or more of these treaties. (16 U.S.C. § 703) 
 
Executive Order 13186 (66 Federal Register (FR) 3853) defines the responsibilities of federal 
agencies for the protection of migratory birds.  Each federal agency taking actions that have, or 
are likely to have, measurable negative effect on migratory bird populations are directed to 
develop and implement, within 2 years, a Memorandum of Understanding with the United States 
Department of the Interior, Fish and Wildlife Service (USFWS), the lead agency for migratory 
birds, that shall promote the conservation of migratory bird populations. 
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1.3.2 Federal Power Act of 1920 
 
1.3.2.1 Section 4(e) Conditions 
 
Section 4(e) of the FPA of 1920, as amended, (16 U.S.C. § 797(e)) provides that any license 
issued by the Commission for a project within a federal reservation shall be subject to and 
contain such conditions as the secretary of the responsible federal land management agency 
deems necessary for the adequate protection and utilization of the reservation.   
 
The existing FERC Project Boundary does not encompass any federal reservations.  Therefore, 
Section 4(e) of the FPA is not germane to the relicensing. 


1.3.2.2 Section 10(a) Recommendations 
 
Section 10(a)(1) of the FPA (16 U.S.C. § 806(a)(1)) provides that the project adopted by the 
Commission: 
 


…shall be such as in the judgment of the Commission will be best adapted 
to a comprehensive plan for improving or developing a waterway or 
waterways for the use or benefit of interstate or foreign commerce, for the 
improvement and utilization of water-power development, for the 
adequate protection, mitigation, and enhancement of fish and wildlife 
(including related spawning grounds and habitat), and for other beneficial 
public uses, including irrigation, flood control, water supply, and 
recreation and other purposes referred to in… 


 
Refer to Section 1.4 for a description of comprehensive plans that apply to the Bear River in the 
vicinity of the Project. 
 
1.3.2.3 Section 10(j) Recommendations 
 
Under Section 10(j) of the FPA (16 U.S.C. § 803(j)), each hydroelectric license issued by the 
Commission must include conditions for the protection, mitigation and enhancement (PM&E) of 
fish and wildlife that are affected by the project and are based on recommendations that federal 
and state fish and wildlife agencies provide to the Commission, unless the Commission 
determines that the proposed PM&E recommendations are inconsistent with the purposes and 
requirements of the FPA or other applicable law.  Before rejecting or modifying any such agency 
recommendation, the Commission must attempt to resolve any such inconsistency with the 
agency making the recommendation, giving due weight to the recommendations, expertise, and 
statutory responsibilities of such agency. 
 
1.3.2.4 Section 18 Fishway Prescriptions 
 
Section 18 of the FPA (16 U.S.C. § 811) provides that the Commission shall require the 
construction, operation and maintenance by a licensee at its own expense of such fishways as 
may be prescribed by the Secretary of Commerce or the Secretary of Interior. 
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Pursuant to FERC’s regulations at 18 C.F.R. Section 5.22(a)(4), FERC will solicit preliminary 
FPA Section 18 prescriptions in its notice that SSWD’s license application is Ready for 
Environmental Analysis (REA Notice).  After the U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration, National Marine Fisheries Service (NMFS) and 
USFWS have proposed their preliminary FPA Section 18 prescriptions, parties to a relicensing 
proceeding may request a trial-type hearing on any disputed issues of material fact with respect 
to such preliminary prescriptions (16 U.S.C. § 811).  Requests for trial-type hearing must be filed 
with the relevant agency within 30 days of the agency’s deadline for filing the preliminary 
condition with FERC (50 C.F.R. § 221.21(a)(2)).  
 
In addition, pursuant to Section 33 of the FPA, which was added by Section 241 of the Energy 
Policy Act of 2005, or EPAct (16 U.S.C. § 823d(b)), parties to a relicensing proceeding may 
propose alternative Section 18 prescriptions.  The Secretary of the relevant agency must accept 
the alternative in lieu of its own proposal if it determines, based on substantial evidence, that the 
alternative prescription: 
 


(A)      will be no less protective than the fishway initially prescribed by 
the Secretary; and 


(B)      will either, as compared to the fishway initially prescribed by the 
Secretary –  


(i)   cost significantly less to implement; or 


(ii)  result in improved operation of the project works for 
electricity production. 


 
Alternative FPA Section 18 prescriptions must be filed within 30 days of the agency’s deadline 
for filing the preliminary Section 18 prescription with FERC (50 C.F.R. § 221.71(a)(2)). 
 
1.3.3 Bald and Golden Eagle Protection Act of 1940 
 
Section 1 of the Bald and Golden Eagle Protect Act of 1940 (16 U.S.C. § 668), prohibits the 
take, possession, sale, purchase, barter, offer to sell, purchase or barter, transport, export or 
import of any bald or golden eagles, or any part, nest or egg thereof, unless otherwise permitted 
by the Secretary of the Interior.  Section 4 of the Act (16 U.S.C. § 668c) defines “take” to 
include to “pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or disturb.”  
A USFWS regulation (50 C.F.R. § 22.3) defines “disturb” as: 
 


…to agitate or bother a bald or golden eagle to a degree that causes, or is 
likely to cause, based on the best scientific information available, 1) injury 
to an eagle, 2) a decrease in its productivity, by substantially interfering 
with normal breeding, feeding, or sheltering behavior, or 3) nest 
abandonment, by substantially interfering with normal breeding, feeding 
or sheltering behavior. 


 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Introduction Pre-Application Document February 2016 
Page 1-10 ©2016, South Sutter Water District  


1.3.4 California Fully Protected Species Statutes (1957) 
 
In 1957, California adopted statutes providing for the full protection of specified birds, 
mammals, amphibians and reptiles and fish (California Fish and Game Code [F.G.C.] §§ 3511, 
4700, 5050, 5515).  These statutes provide that no provision of the F.G.C. or any other provision 
of law shall be construed to authorize the issuance of permits or licenses to take any member of 
one of these fully protected species (FP), except that the California Department of Fish and 
Wildlife (Cal Fish and Wildlife)9 may authorize the taking of members of these species “for 
necessary scientific research, including efforts to recover fully protected, threatened, or 
endangered species,” and may authorize the live capture and relocation of members of the listed 
bird species pursuant to a permit for the protection of livestock. 
 
1.3.5 National Historic Preservation Act of 1966 
 
Section 106 of the National Historic Preservation Act (NHPA) of 1966 (16 U.S.C. § 470f), 
requires any federal agency having direct or indirect jurisdiction over a proposed federal or 
federally assisted undertaking to “take into account the effects of the undertaking on any district, 
site, building, structure, or object that is included in or eligible for inclusion in” the National 
Register of Historic Places (NRHP) that the Secretary of the Interior is authorized to expand and 
maintain under Section 101(a)(1)(A) of the NHPA (16 U.S.C. § 470a(a)(1)(A)). 
 
The regulations implementing the NHPA are in 36 C.F.R. Part 800.  Section 800.4(a)(1) of 36 
C.F.R. requires the federal agency whose proposed undertaking is subject to the NHPA 
determine and document the “area of potential effects” (APE) and 36 C.F.R.  Section 800.16(d) 
defines this area as “the geographic area within which an undertaking may directly or indirectly 
cause alterations in the character or use of historic properties, if any such properties exist.”  
This regulation also provides that the “area of potential effects is influenced by the scale and 
nature of an undertaking and may be different for different kinds of effects caused by the 
undertaking.”  Section 800.16(y) defines “undertaking” as “a project, activity, or program 
funded in whole or in part under the direct or indirect jurisdiction of a Federal agency, 
including those carried out by or on behalf of a Federal agency; those carried out with Federal 
financial assistance; and those requiring a Federal permit, license or approval.”  In this case, 
the undertaking is FERC’s issuance of a new license to SSWD for the Project.  Potential effects 
that may be associated with this undertaking include effects associated with the day-to-day 
operation and maintenance (O&M) of the Project after issuance of a new license. 
 
Historic properties are any prehistoric or historic district, site, building, structure, object, or 
traditional cultural property (TCP) included in or eligible for inclusion in the NRHP maintained 
by the Secretary of the Interior (36 C.F.R. § 800.16(l)(1)).  In most cases, cultural resources less 
than 50 years old are not considered eligible for the NRHP; however, a property achieving 
significance within the past 50 years is eligible if it is of exceptional importance.  Cultural 


                                                 
9  The California Department of Fish and Wildlife was previously the California Department of Fish and Game.  In this PAD, the 


California Department of Fish and Wildlife if referred to as “Cal Fish and Wildlife” except in references that were published 
before the name change in 2012.  In those cases, Cal Fish and Wildlife is referred to as the “California Department of Fish and 
Game” or “CDFG.” 
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resources also must retain their integrities (i.e., the ability to convey their significance) to qualify 
for listing in the NRHP.  For example, dilapidated structures or heavily disturbed archeological 
sites may not retain enough integrity to relay information relative to the context in which the 
resource is considered to be important and, therefore, may not be eligible for listing on the 
NRHP. 
 
As part of the NHPA Section 106 process, federal agencies and their representatives are required 
to participate in consultation on any findings and determinations regarding an undertaking’s 
effect on historic properties (36 C.F.R. § 800.2(a)(4)).  Consulting parties include:  1) the State 
Historic Preservation Officer (SHPO); 2) Native American tribes; 3) local governments; and 4) 
individuals and organizations with a demonstrated interest in the project.  Section 106 requires 
that federal agencies seek concurrence from the SHPO on any determinations of NRHP 
eligibility and findings of effect to historic properties, and notify the Advisory Council on 
Historic Preservation on any finding of adverse effects.  Additionally, federal agencies must 
make a reasonable and good faith effort to identify Native American tribes and other consulting 
parties that might attach religious and cultural significance to historic properties that may be 
affected by the undertaking (36 C.F.R. § 800.3(f)(2)), and gather information to assist in the 
identification of such properties (36 C.F.R. § 800.4(a)(3),(4)). 
 
In its NOI, SSWD requested that FERC designate SSWD as its non-federal representative for the 
purposes of informal Section 106 consultation, and identified Native American tribes that may be 
interested in the relicensing.  FERC typically requires, as a license condition, that an applicant 
for a new license develop and implement a Historic Properties Management Plan (HPMP) that 
considers and manages effects to historic properties throughout the term of the new license. 
 
1.3.6 Wild and Scenic Rivers Act of 1968 
 
Under the Wild and Scenic Rivers Act of 1968, as amended (16 U.S.C. §§ 1271-1287), various 
rivers and river segments are designated as components of the national wild and scenic rivers 
system for their “outstandingly remarkable scenic, recreational, geologic, fish and wildlife, 
historic, cultural or other similar values” (16 U.S.C. §1271).  The purpose of the act is to 
preserve these rivers in their free-flowing conditions, and to protect them and their immediate 
environments for the benefit and enjoyment of present and future generations. 
 
There are no designated federal Wild and Scenic Rivers in the Project Vicinity.  Therefore, this 
act is not germane to the relicensing. 
 
1.3.7 National Environmental Policy Act of 1969 
 
The National Environmental Policy Act of 1969 (42 U.S.C. §§ 4321-437) (NEPA) requires all 
federal agencies involved in the permitting of activities affecting the environment, such as the 
issuance of a new FPA license for the Project, to evaluate the environmental impacts of the 
proposed action and the significance of these impacts. 
 
Under NEPA, it is the continuing responsibility of the federal government: 
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…to use all practical means consistent with other essential considerations 
of national policy, to improve and coordinate Federal plans, functions, 
programs, and resources to the end that the Nation may-- (1) fulfill the 
responsibilities of each generation as trustee of the environment for 
succeeding generations; (2) assure for all Americans safe, healthful, 
productive, and esthetically and culturally pleasing surroundings; (3) 
attain the widest range of beneficial uses of the environment without 
degradation, risk to health or safety, or other undesirable and unintended 
consequences; (4) preserve important historic, cultural, and natural aspects 
of our national heritage, and maintain, wherever possible, an environment 
which supports diversity and variety of individual choice; (5) achieve a 
balance between population and resource use which will permit high 
standards of living and a wide sharing of life's amenities; and (6) enhance 
the quality of renewable resources and approach the maximum attainable 
recycling of depletable resources.  (42 U.S.C. §4331(b)) 


 
NEPA requires federal action agencies to prepare Environmental Impact Statements (EIS) that 
describe:  1) the environmental impacts of the proposed action; 2) any adverse environmental 
effects which cannot be avoided should the proposal be implemented; 3) alternatives to the 
proposed action; 4) the relationship between local short-term uses of man's environment and the 
maintenance and enhancement of long-term productivity; and 5) any irreversible and 
irretrievable commitments of resources which would be involved in the proposed action should it 
be implemented.  (42 U.S.C. § 4332(2)(C)). 
 
The Commission may prepare an Environmental Assessment or an EIS to support issuance of a 
new license to SSWD.  The Environmental Assessment or EIS acts as a disclosure or guidance 
document in which FERC describes the effects of proposed actions and possible PM&E 
measures; assesses the environmental effects of relicensing the Project; and concludes that 
relicensing the Project is:  1) not a major federal action significantly affecting the quality of the 
human environment; or 2) a major federal action significantly affecting the quality of the human 
environment. 
 
1.3.8 Federal Water Pollution Control Act of 1970 
 
Waters of the U.S. are those that are regulated under the Federal Water Pollution Control Act of 
1970, as amended (33 U.S.C. § 1313),10 and include waters which are currently used, were used 
in the past, or may be susceptible to use in interstate or foreign commerce; their tributaries; and 
adjacent waters, including wetlands, ponds, lakes, impoundments and similar waters (40 C.F.R. § 
230.3).  For rivers and streams, including those that are non-vegetated, the limit of jurisdiction is 
determined by the ordinary high water mark, which is typically delineated in the field by 
evaluating field indicators.  Evaluation of hydrological data also can provide additional 
information to assist in determination of the ordinary high water mark.  Riparian areas that are 
not located within waters of the U.S. are not regulated under the CWA.  Man-made water bodies 


                                                 
10  For the purpose of this PAD, the Federal Water Pollution Control Act is referred to as the “Clean Water Act” or “CWA,” which 


is the name commonly used when referring to the Federal Water Pollution Control Act. 
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may or may not be considered jurisdictional under the CWA.  The jurisdictional determination of 
these features is typically made by considering wetland characteristics and hydrological 
connections to other waterways or wetlands.  The U.S. Army Corps of Engineers (USACE) 
ultimately makes the final determination of jurisdictional status. 
 
Section 303 of the CWA authorizes states to adopt water quality standards applicable to 
intrastate waters and to submit them to the U.S. Environmental Protection Agency (EPA) for 
review and approval.  The SWRCB and the State’s nine Regional Water Quality Control Boards 
(RWQCB) adopt such water quality standards through their adoption of water quality control 
plans, which also are known as “Basin Plans,” pursuant to Water Code Sections 13240-13248.  
The region of the Central Valley RWQCB (CVRWQCB) includes the Project and the Bear River 
watershed. 
 
CWA Section 303(c)(2)(A) (33 U.S.C. § 1313(c)(2)(A) provides that water quality standards 
shall “consist of the designated uses of the navigable waters involved and the water quality 
criteria for such waters based upon such uses.”  In California, water quality control plans 
contain water quality objectives, which consist of “limits or levels of water quality constituents 
or characteristics which are established  for the reasonable protection of beneficial uses of water 
or the prevention and correction of water pollution and nuisance” and programs of 
implementation to achieve the objectives (Water Code §§ 13050(h), 13241-13242.)  The 
RWQCBs must consider various factors, including:  1) past, present and probable future 
beneficial uses of water; 2) environmental characteristics of the HU under consideration, 
including the quality of water available thereto; 3) water quality conditions that could reasonably 
be achieved through the coordinated control of all factors that affect water quality in the area; 4) 
economic considerations; 5) the need for developing housing within the region; and 6) the need 
to develop and use recycled water (Water Code § 13241). 
 
The SWRCB’s management goals are set forth in the Water Quality Control Plan (Basin Plan) 
for the Sacramento and San Joaquin Rivers, the fourth edition of which was initially adopted in 
1998 and most recently revised in 2011 (CVRWQCB 1998).  This Basin Plan formally specifies 
designated existing and potential beneficial uses and water quality objectives for the Bear River.  
The various water quality objectives specified in the Basin Plan are in numeric and narrative 
form, and some apply to the whole basin while others apply only to specified water bodies. 
 
The Basin Plan includes the Bear River in one HU:  1) HU 515.1, which includes the Bear River 
and its tributaries from its origin to the Feather River.  Table 1.3-2 lists designated existing and 
potential beneficial uses for this HU. 
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Table 1.3-2.  Designated beneficial uses of surface waters within the Camp Far West Hydroelectric 
Project Vicinity by HU in the Basin Plan.   


Designated Beneficial Use 
Description from Basin Plan, Section II 


Designated 
Beneficial Use by 
HU in the Basin 
Plan, Table II-1 


Bear River from 
Headwaters to Feather 


River 


Use HU 515.1 


Municipal and Domestic Supply (MUN) 
Uses of water for community, military, or 
individual water supply systems including, but 
not limited to, drinking water supply. 


Municipal and 
Domestic Supply Existing 


Agricultural Supply (AGR) 


Uses of water for farming, horticulture, or 
ranching including, but not limited to, irrigation 
(including leaching of salts), stock watering, or 
support of vegetation for range grazing. 


Irrigation Existing 


Stock Watering Existing 


Industrial Process Supply (PRO) Uses of water for industrial activities that depend 
primarily on water quality. Process -- 


Industrial Service Supply (IND) 


Uses of water for industrial activities that do not 
depend primarily on water quality including, but 
not limited to, mining, cooling water supply, 
hydraulic conveyance, gravel washing, fire 
protection, or oil well re-pressurization.  


Service Supply -- 


Power Existing 


Water Contact Recreation 
(REC-1)  


Uses of water for recreational activities involving 
body contact with water, where ingestion of 
water is reasonably possible.  These uses include, 
but are not limited to, swimming, wading, water 
skiing, skin and scuba diving, surfing, white 
water activities, fishing, or use of natural hot 
springs. 


Contact Existing 


Canoeing and 
Rafting Existing 


Non-Contact Water Recreation (REC-2) 


Uses of water for recreational activities involving 
proximity to water, but where there is generally 
no body contact with water, nor any likelihood of 
ingestion of water.  These uses include, but are 
not limited to, picnicking, sunbathing, hiking, 
beach-combing, camping, boating, tide-pool and 
marine life study, hunting, sightseeing, or 
aesthetic enjoyment in conjunction with the 
above activities. 


Other  
Non-Contact Existing 


Warm Freshwater Habitat (WARM) 


Uses of water that support warm water 
ecosystems including, but not limited to, 
preservation or enhancement of aquatic habitats, 
vegetation, fish, or  wildlife, including 
invertebrates. 


Warm1 Existing 


Cold Freshwater Habitat (COLD) 


Uses of water that support cold water ecosystems 
including, but not limited to, preservation or 
enhancement of aquatic habitats, vegetation, fish, 
or wildlife, including invertebrates. 


Cold1 Existing 


Migration of Aquatic Organisms (MGR) 
Uses of water that support habitats necessary for 
migration or other temporary activities by aquatic 
organisms, such as anadromous fish. 


Warm2 Potential 


Cold3 Potential 


Spawning (SPWN) 
Uses of water that support high quality aquatic 
habitats suitable for reproduction and early 
development of fish. 


Warm2 Potential 


Cold3 Potential 


Wildlife Habitat (WILD) 


Uses of water that support terrestrial or wetland 
ecosystems including, but not limited to, 
preservation or enhancement of terrestrial 
habitats or wetlands, vegetation, wildlife (e.g., 
mammals, birds, reptiles, amphibians, or 
invertebrates), or wildlife water and food sources. 


Wildlife 
Habitat Existing 


Navigation (NAV) -- -- -- 
Source: CVRWQCB 1998 
1 Resident does not include anadromous.  Any hydrologic unit with both WARM and COLD beneficial use designations is considered COLD 


water body by the SWRCB for the application of water quality objectives. 
2 Striped bass, sturgeon, and shad. 
3 Salmon and steelhead. 
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CWA Section 303(d) (33 U.S.C. § 1313(d)) requires that each state identify the waters within the 
state for which effluent limitations under CWA Section 301(b)(1)(A) and (B) (33 U.S.C. § 
1311(b)(1)(A) & (B)) are not stringent enough to implement any water quality standard 
applicable to such waters.  The SWRCB and CVRWQCB work together to research and update 
this list for Central Valley Region.  This list and its associated Total Maximum Daily Load 
(TMDL) Priority Schedule indicate that, in the Project Area,11 the surface waters listed in  
Table 1.3-3 have been identified by the SWRCB as impaired under CWA Section 303(d) 
(SWRCB 2010).12 
 
Table 1.3-3.  Section 303(d) List of Water Quality Limited Segments for the Camp Far West 
Hydroelectric Project and downstream of the Project. 


Waterbody 
Segment 


Pollutant / 
Stressor 


Potential 
Sources 


SWRCB’s Expected 
TMDL Plan 


Completion Date 
CAMP FAR WEST RESERVOIR 


Camp Far West Reservoir Mercury Resource Extraction 20151 
BEAR RIVER 


Downstream of 
Camp Far West Reservoir 


Chlorpyrifos Agriculture 20102 
Mercury Resource Extraction 20151 
Diazinon Agriculture 20212 
Copper Unknown 2021 


1  Mercury TMDLs are being addressed through statewide initiatives. 
2  The diazinon and chlorpyrifos TMDLs are being addressed through an amendment to the Basin Plan. 
 
 
A TMDL may apply to a single water body and pollutant, or a combination of multiple water 
bodies and pollutant listings.  There are currently no approved TMDL plans specific to the Bear 
River.  However, there are two initiatives that apply to the Project Area.  On March 28, 2014, the 
CVRWQCB adopted Resolution R5-2014-0041, adopting the Amendment to the Water Quality 
Control Plan for the Sacramento River and San Joaquin River Basins for The Control of 
Diazinon and Chlorpyrifos Discharges, and approving the supporting Substitute Environmental 
Documentation and Staff Report.13  Before becoming fully effective, this amendment must be 
approved by the SWRCB’s Office of Administrative Law and the EPA.  Further, in 2007, the 
SWRCB initiated a process to develop a statewide water quality control program for mercury14 
that consists of a mercury water quality objectives based on fish tissue concentrations and a 
Statewide Reservoir Mercury Control Program and TMDL.  These initiatives apply to Camp Far 
West Reservoir15 and downstream.  The SWRCB has completed the scoping phase of the 
California Environmental Quality Act (CEQA), and is currently gathering more information. 
 
CWA Section 401 (33 U.S.C. § 1341) requires that an applicant for a federal license or permit 
seek certifications from the appropriate State agency that the Project will comply with several 


                                                 
11  In this PAD, “Project Area” refers to the area within and immediately adjacent to the existing FERC Project Boundary, and the 


Bear River downstream of the Project. 
12 The proposed 2012 update of the CWA Section 303(d) List is limited to waterbodies of the North Coast, Lahontan, and 


Colorado River regions and is not expected to modify the 303(d) List in the Project Area. 
http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/303d/pdf/150115/SB_Notice.pdf  


13  http://www.waterboards.ca.gov/rwqcb5/water_issues/tmdl/central_valley_projects/central_valley_pesticides/ 
14 http://www.swrcb.ca.gov/water_issues/programs/mercury/ 
15 http://www.waterboards.ca.gov/water_issues/programs/mercury/reservoirs/ 



http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/303d/pdf/150115/SB_Notice.pdf

http://www.waterboards.ca.gov/rwqcb5/water_issues/tmdl/central_valley_projects/central_valley_pesticides/

http://www.swrcb.ca.gov/water_issues/programs/mercury/

http://www.waterboards.ca.gov/water_issues/programs/mercury/reservoirs/
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listed sections of the CWA, including CWA Section 303.  CWA Section 401(d) (33 U.S.C. § 
1341(d)) provides that any such certification  
 


…shall set forth any effluent limitations and other limitations and 
monitoring requirements necessary to assure that any applicant for a 
Federal license or permit will comply with any applicable effluent 
limitations and other limitations under [33 U.S.C. § 1311 or 1312] 
standard of performance under [33 U.S.C. § 1316] or prohibition, effluent 
standard, or pretreatment standard under [33 U.S.C. § 1317], and with any 
other appropriate requirement of State law set forth in such certification, 
and shall become a condition on any Federal license or permit subject to 
the provisions of this section.   


 
The SWRCB issues CWA Section 401 certifications for hydroelectric power projects in 
California. 
 
A CWA Section 401 water quality certificate was not issued for the current FERC license for the 
existing Project because FERC issued the Project license before enactment of the CWA. 
 
SSWD intends to file with the SWRCB a request for a CWA Section 401 Water Quality 
Certificate within 60 days of the date that FERC issues its notice accepting SSWD’s application 
and its REA Notice. 
 
1.3.9 Clean Air Act of 1970 
 
The Clean Air Act (42 U.S.C. §§ 7401-7671q) and the Conformity Rules require federal 
agencies to conform to State Implementation Plans (SIP).  The EPA has established requirements 
and procedures to ensure that federally sponsored or approved actions will comply with the 
National Ambient Air Quality Standards (NAAQS), and conform to the appropriate SIPs.  The 
conformity rules apply to designated non-attainment or maintenance areas for criteria pollutants 
regulated under NAAQS.  The SIPs are the approved state air quality regulations that provide 
policies, requirements, and goals for the implementation, maintenance, and enforcement of the 
NAAQS.  SIPs include emission limitations and control measures to attain and maintain the 
NAAQS.  The EPA has developed two conformity regulations:  one for transportation projects 
and one for non-transportation projects.  Non-transportation projects are governed by the 
“general conformity” regulations (40 C.F.R. Parts 6, 51 and 93) described in the final rule for 
Determining Conformity of General Federal Actions to State or Federal Implementation Plans. 
 
Because the Project is a non-transportation project, the general conformity rule applies. 
 
1.3.10 California Environmental Quality Act of 1970 
 
The California Environmental Quality Act (Pub. Res. Code §§21000-21189.3) requires state and 
local agencies to follow specified procedures to identify any significant environmental impacts 
of their proposed actions and to avoid or mitigate those impacts whenever feasible.  CEQA 
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applies to all discretionary activities proposed to be undertaken or approved by California state 
agencies, such as the SWRCB and Cal Fish and Wildlife, or local government agencies, such as 
SSWD. 
 
Under CEQA, an environmental impact report (EIR) must be prepared for any project that may 
have a significant effect on the environment.  A Negative Declaration (NegDec) or Mitigated 
NegDec may be prepared for any project that will not have a significant effect on the 
environment.  (Pub. Res. Code §21100, subd. (a).)  An EIR is the public document that analyzes 
and describes the significant environmental effects of a proposed project, identifies and describes 
alternatives, and describes potential measures to reduce or avoid potential environmental 
impacts.  A CEQA guideline states that when federal review of a project under NEPA also is 
required, state agencies should cooperate with federal agencies to the fullest extent possible to 
reduce duplication between CEQA and NEPA.  (Cal. Code Regs., tit. 14, § 15226.) 
 
One CEQA requirement for which there is no corresponding NEPA requirement is the need for 
CEQA lead agencies to adopt a program for monitoring or reporting on mitigation measures that 
were adopted for the project (Cal. Code Regs., tit. 14, § 15097).  The monitoring or reporting 
program must ensure compliance with mitigation measures during project implementation.  The 
program may also provide information on the effectiveness of mitigation measures.  Although 
discussion of the mitigation reporting or monitoring program can be deferred until the final EIR 
or, in some cases, after project approval, it is often included in the draft EIR, so that the public 
may review it and comment on it. 
 
Another analysis required for EIR under CEQA that is not required by NEPA is a description of 
any growth-inducing effects that the proposed project may cause.  (Cal. Code Regs., tit. 14, § 
15126.2(d)). 
 
As a local governmental agency, SSWD will be the lead agency for the CEQA process for 
Project relicensing, and expects that the SWRCB will be a CEQA responsible agency.  SSWD 
expects Cal Fish and Wildlife will be involved in the CEQA process because it is both a trustee 
agency for the State of California’s fish and wildlife resources and a responsible agency for 
administering the California Endangered Species Act (CESA) and other provisions of the F.G.C. 
that afford protection to the state’s fish and wildlife public resources (CEQA Guidelines § 21070 
and 21069). 
 
SSWD expects to initiate the CEQA process, which will include agency consultation and public 
review, after FERC issues its REA Notice. 
 
1.3.11 Coastal Zone Management Act of 1972 
 
Under Section 307(c)(3)(A) of the Coastal Zone Management Act of 1972, as amended, 
(CZMA), (16 U.S.C. § 1456(c)(3)(A)), the Commission may not issue a license for a project 
within or affecting a state’s coastal zone unless the state’s CZMA agency concurs with the 
license applicant’s certification of consistency with the state’s CZMA program, or the agency’s 
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concurrence is conclusively presumed by its failure to act within 180 days of its receipt of the 
applicant’s certification. 
 
The Project is not located within the coastal zone boundary, an area which extends from a few 
city blocks to 5 mi inland from the Pacific Ocean and its inland saltwater bays 
(www.ceres.ca.gov/coastal.com), and will not affect any resources located within the boundary 
of the coastal zone.  Therefore, the act is not germane to the relicensing. 
 
1.3.12 California Wild and Scenic Rivers Act of 1972 
 
The California Wild and Scenic Rivers Act (WSRA) (Pub. Res. Code §§ 5093.50-5093.70) was 
enacted in 1972 to preserve in their free-flowing states designated rivers possessing 
extraordinary scenic, recreation, fishery, or wildlife values.  (See Pub. Res. Code § 5093.50).  
The WSRA prohibits the construction of dams, reservoirs, diversions and other water 
impoundment facilities, other than permitted temporary flood storage facilities, on any 
designated river and segment unless the Secretary of the California Resources Agency 
(Resources Agency) determines that the facility is needed to supply domestic water to local 
residents and that the facility will not adversely affect the free-flowing condition and natural 
character of the river and segment.  (Pub. Res. Code § 5093.55).  The WSRA requires the 
Resources Agency to coordinate the activities of state agencies whose activities affect designated 
rivers with the activities of other state, local and federal agencies with jurisdiction over matters 
that may affect the rivers, and it requires state and local agencies and departments to exercise 
their powers in manners that are consistent with the WSRA and its policy.  (Pub. Res. Code §§ 
5093.60, 5093.61).  Initially, the WSRA required the implementation of a management plan for 
each river or river segment designated as wild and scenic, but the amendments of 1982 
eliminated this requirement (see former Pub. Res. Code § 5093.59).  State designated rivers may 
be added to the federal system upon the request of the Governor of California and the approval 
of the Secretary of the Interior.  (See 16 U.S.C. § 1275(c).) 
 
The Project Vicinity does not include any sections of river designated or proposed for 
designation under the WSRA.  Therefore, the act is not germane to the relicensing. 
 
1.3.13 Endangered Species Act of 1973 
 
The Endangered Species Act (ESA) of 1973, as amended, (16 U.S.C. § 1531 - 1544) was enacted 
to conserve endangered (FE) and threatened (FT) species and the ecosystems upon which they 
depend (see 16 U.S.C. § 1531(b) & (c)(1)).  The ESA defines an “endangered” species as “any 
species which is in danger of extinction throughout all or a significant portion of its range…and 
a “threatened” species as, “any species which is likely to become an endangered species within 
the foreseeable future throughout all or a significant portion of its range.”  (16 U.S.C. § 1532(6) 
& (20)).  A species may be listed under the ESA as an endangered species or as a threatened 
species (16 U.S.C. § 1533).  The ESA is administered by the Secretary of the Interior through  
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USFWS for most species, and by the Secretary of Commerce through NMFS for marine and 
anadromous species (see 16 U.S.C. § 1532(15)).16 
 
Section 7 of the ESA (16 U.S.C. § 1536) requires federal agencies to consult with the USFWS or 
NMFS to ensure that any action that they authorize, fund, or carry out is not likely to jeopardize 
the continued existence of any threatened or endangered species, or result in the destruction or 
adverse modification of critical habitat17 for these listed species.  A proposed action may 
jeopardize the continued existence of a listed species if it would “reduce appreciably the 
likelihood of both the survival and recovery of a listed species...” (50 C.F.R. § 402.02).  If the 
lead agency determines the proposed action will have no effect on ESA-listed species, the lead 
agency is not requires to consult with USFWS or NMFS. 
 
An ESA Section 7 consultation begins with requests to the USFWS and NMFS for inventories of 
the threatened and endangered species that may be affected by the proposed Project.  For 
hydroelectric power project relicensings, FERC then prepares a Biological Assessment (BA) that 
discusses whether or not any listed species or critical habitat is likely to be adversely affected by 
the federal action, and therefore requires formal consultation.  At the end of the consultation 
process, the USFWS or NMFS may issue a Biological Opinion that specifies whether the 
proposed action will jeopardize the continued existence of any threatened or endangered species, 
or result in the destruction or adverse modification of any designated critical habitat (16 U.S.C. § 
1536(b)).  If jeopardy or adverse modification is found, then the USFWS or NMFS must suggest 
a reasonable and prudent alternative, or alternatives, to the proposed action that the USFWS or 
NMFS believes would not cause such jeopardy or adverse modification and which can be taken 
by the Federal agency or applicant in implementing the proposed project (16 U.S.C. § 
1536(b)(3)(A)).  A non-jeopardy opinion may be accompanied by an incidental take statement 
that specifies potential impacts of the taking of individuals of a listed species or their habitat, 
mitigation measures, and terms and conditions for implementation of reasonable and prudent 
mitigation measures (16 U.S.C. § 1536(b)(4)). 
 
As described in Section 3.2.5 of this PAD, SSWD has identified 10 species - 3 endangered 
species and 7 threatened species – that could potentially be affected by continued Project O&M 
and associated recreation.  These species include 1 plant, 4 invertebrates, 1 amphibian, 1 reptile, 
2 fishes, and 1 bird.  No candidate or proposed for listing species are potentially affected. 


                                                 
16  Under NOAA’s Proactive Conservation Program, NMFS maintains a list of Species of Concern (NMFS-S), which includes 


species NMFS has concluded there is some concern regarding status and threats, but there is insufficient information to 
indicate a need to list the species under the ESA.  NMFS’ intent is to draw proactive attention and conservation action to these 
species. Similarly, USFWS maintains a list of Species of Concern (USFWS-S), which is an informal term denoting a species 
that USFWS believes are declining or appears to be in need of conservation.  The Sacramento USFWS does not maintain a 
Species of Concern list.  USFWS also maintains a list of Birds of Conservation (BOC) that includes migratory and non-
migratory birds that USFWS believes without additional conservation action are likely to become candidates for listing under 
ESA.  Neither the NMFS-S, the USFWS-S nor the BOC status provides for the species any procedural or protection under the 
ESA or any other state or federal laws or regulations. 


17  Critical habitat is defined in Section 3(5)(A) of the ESA (16 U.S.C. § 1532(5)(A)) as the specific areas within the geographical 
area occupied by the species where there are physical or biological features that are essential to the conservation of the species 
or that may require special management considerations or protection (16 U.S.C. § 1532(5)(A)(i)).  Specific areas outside of the 
geographical area occupied by the species may also be included in designations of critical habitat, if such areas are determined 
to be essential for the conservation of the species.  (16 U.S.C. § 1532(5)(A)(ii)). 
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In its NOI, SSWD requested that FERC designate SSWD as FERC’s non-federal representative 
for purposes of informal consultation under Section 7 of the ESA.18 
 
1.3.14 Magnuson-Stevens Fishery Conservation and Management Act 


of 1976 
 
One of the purposes of the Magnuson-Stevens Fishery Conservation and Management Act of 
1976, as amended (16 U.S.C. §§ 1801-1891d) (MSA) is to conserve and manage anadromous 
fishery resources of the U.S. (16 U.S.C. § 1801(b)(1)).  The MSA establishes eight Regional 
Fisheries Management Councils and authorizes them to prepare, monitor and revise fishery 
management plans in ways that will achieve and maintain the optimum yield from each fishery 
(16 U.S.C. §1852).  The Pacific Fisheries Management Council is responsible for implementing 
the MSA in California (16 U.S.C. § 1852(a)(1)(F)).  The Secretary of Commerce has oversight 
authority  (See 16 U.S.C. § 1854). 
 
The MSA was amended in 1996 to establish a new requirement to describe and identify 
“Essential Fish Habitat” (EFH) in each fishery management plan (16 U.S.C. § 1855(b)).  EFH is 
defined in the MSA regulations as… “those waters and substrate necessary to fish for spawning, 
breeding, feeding, or growth to maturity.”  (50 C.F.R. § 600.10).  For Pacific salmon, EFH 
“includes all those water bodies occupied or historically accessible” in specified hydrologic 
units (50 C.F.R. § 600.412).  For the purpose of EFH, NMFS uses fourth field hydrologic unit 
codes developed by the United States Geological Survey (USGS) as defined in the USGS 
publication Hydrologic Unit Maps, Water Supply Paper 2294, 1987.19 
 
The MSA requires that all federal agencies consult with NMFS on all actions and proposed 
actions, that are or will be permitted, funded, or undertaken by the agency (the lead agency), and 
that may adversely affect any EFH (16 U.S.C. § 1855(b)(2)).  Comments from NMFS following 
consultation are advisory only; however, the lead agency must provide a written explanation to 
NMFS if the lead agency does not agree with NMFS’ recommendations regarding EFH (see 16 
U.S.C. § 1855(b)(4)(B)). 
 
Within the Project affected basin, the Pacific Fisheries Management Council has designated 
freshwater EFH for Pacific salmon (50 C.F.R. § 660.412).  The designation does not identify 
specific Chinook salmon races (e.g., spring-run or fall-run) but instead is for “Pacific salmon.”  
As discussed above, Pacific salmon EFH “includes all water bodies occupied or historically 
accessible” in designated hydrologic units (50 C.F.R. § 660.412), and the Upper Bear River 
hydrologic unit (USGS Hydrologic unit code [HUC] 18020126)20 is one of these designated 
                                                 
18  An applicant that FERC has designated its non-federal representative must include an Applicant-Prepared Draft Biological 


Assessment (BA) in its FLA, if appropriate, according to 18 C.F.R. Section 5.18(b)(3)(ii).  The format of the document is not 
specified. 


19 The geographic extent of HUs range is from the first field, which is the largest geographic extent, to the sixth field, which is 
the smallest geographic extent.  Fourth field Hydraulic Unit Codes divide the landscape into distinct geographic areas that are 
identified by eight numbers unique to that hydrologic unit. 


20 Historically, the HUC8 basin data set from USGS called the basin from the Feather River to the Camp Far West Dam on the 
Bear River, the “Lower Bear” (HUC #18020108) and the basin upstream of Camp Far West Dam the “Upper Bear” (HUC 
#18020126).  The new and current USGS Watershed Boundary Dataset combines the two basins and calls it the “Upper Bear” 
(HUC #18020126), eliminating the “Lower Bear” designation.  However, this does not affect the EFH area. 
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hydrologic units (50 C.F.R., pt. 660, subpt. H, table 1.)  Although in some cases, EFH can extend 
beyond impassable dams, within HUC 18029126 on the Bear River, the upstream extent of 
Pacific salmon EFH is the Camp Far West Dam (PFMC 2014). 
 
In its NOI, SSWD requested that FERC designate SSWD as FERC’s non-federal representative 
for purposes of MSA consultation.21 
 
1.3.15 California Native Plant Protection Act of 1977 
 
The California Native Plant Protection Act (F.G.C. §§ 1900 - 1913) was enacted in 1977 and 
authorizes the California Fish and Game Commission22 to designate native plants within the 
State as rare or endangered (F.G.C. § 1904).  Currently, 64 species, including some with the 
potential to occur on the Project, are listed under the California Native Plant Protection Act.  
Take of these plant species is prohibited, with the exception of certain exempted activities, 
including some agriculture and nursery operations, emergencies and proper notification of Cal 
Fish and Wildlife for vegetation removal from canals, roads, etc., and changes in land use. 
 
1.3.16 Pacific Northwest Electric Power Planning and Conservation Act 


of 1980 
 
The provisions of the Pacific Northwest Electric Power Planning and Conservation Act of 1980, 
as amended (16 U.S.C. §§ 839 - 839h) do not apply to the Project because the Project is not 
located within the Pacific Northwest Electric Power Planning and Conservation Area (i.e., the 
Columbia River Basin).  Therefore, the act is not germane to the relicensing. 
 
1.3.17 Wilderness Act of 1984 
 
The Project Vicinity does not include any areas that have been included in or are proposed for 
inclusion in the National Wilderness Preservation System under Wilderness Act of 1984, as 
amended (16 U.S.C. §§ 1131 - 1136).  Therefore, the act is not germane to the relicensing. 
 
 
 
 
 
 
 
 


                                                 
21  An applicant that FERC has designated its non-federal representative may include an Applicant-Prepared Draft EFH 


Assessment in its FLA, according to 18 C.F.R. Section 5.18(b)(3)(ii).  The Applicant-Prepared Draft EFH Assessment should 
contain the information outlined in 50 C.F.R. Section 600.920(e). 


22  There is often confusion about the distinction between Cal Fish and Wildlife and the Fish and Game Commission.  Cal Fish 
and Wildlife is charged with implementing and enforcing the regulations set by the Fish and Game Commission, as well as 
providing biological data and expertise to inform the Commission’s decision making process. 
http://www.fgc.ca.gov/public/information/ 



http://www.fgc.ca.gov/public/information/
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1.3.18 California Endangered Species Act of 1984 
 
Under the CESA (F.G.C. §§ 2050 – 2069), the California Fish and Game Commission may, after 
following specified procedures, list native bird, mammal, fish, amphibian, reptile or plant species 
as endangered species or threatened species (F.G.C. §§ 2062, 2067, 2070 - 2079).23 
 
CESA prohibits any person from importing, exporting, taking, possessing, purchasing or selling 
within California any species or product thereof that is listed as an endangered (SE) species or a 
threatened (ST) species under CESA.  (F.G.C. § 2080)  However, Cal Fish and Wildlife may 
issue permits for the incidental take of CESA-listed species if the impacts of the authorized take 
are minimized and fully mitigated and other applicable statutory requirements are satisfied  
(F.G.C. § 2081(b)).  But no such permit may be issued if its issuance would jeopardize the 
continued existence of the species (F.G.C. § 2081(c)). 
 
If a species is listed as an endangered species or threatened species under the ESA, and if the 
USFWS or NMFS has authorized incidental take of the species under ESA Section 7 (16 U.S.C. 
§ 1536) or ESA Section 10 (16 U.S.C. § 1539), then such incidental take also is authorized by 
CESA if Cal Fish and Wildlife follows the statutory procedures and issues a determination that 
such incidental take is consistent with CESA (F.G.C. § 2080.1). 
 
1.3.19 Americans with Disabilities Act of 2010 
 
Public recreation facilities must comply with the Americans with Disabilities Act of 2010 as 
amended (ADA) (42 U.S.C. §§ 12101 - 12213) on private land.  FERC, however, has no 
statutory role in implementing or enforcing the ADA as it applies to its licenses.  A licensee’s 
obligation to comply with the ADA exists independent of its FERC Project license. 
 
1.4 Comprehensive Plans 
 
1.4.1 Qualifying Plans 
 
Section 10(a)(2)(A) of the FPA requires the Commission to consider the extent to which a 
project is consistent with federal and state comprehensive plans for improving, developing, or 
conserving waterways affected by the Project. 
 
On April 27, 1988, FERC issued Order No. 481-A revising Order No. 481, issued October 26, 
1987, establishing that FERC will give FPA Section 10(a)(2)(A) comprehensive plan status to 
any federal or State plan that meet the following three criteria: 
 


                                                 
23  Cal Fish and Wildlife, pursuant to its goal of maintaining viable populations of all native species, also designates "species of 


special concern" (CSC) when in Cal Fish and Wildlife’s opinion, declining population levels, limited ranges, and/or continuing 
threats have made them vulnerable to extinction.  The State’s species of concern designation is an administrative term and has 
no legal status and offers no special protection to the species. 
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• It is a comprehensive study of one or more of the beneficial uses of a waterway or 
waterways. 


• It specifies the standards, the data, and the methodology used to develop the plan. 


• It is filed with FERC. 
 
A review of FERC’s December 2014 Revised List of Comprehensive Plans 
(http://www.ferc.gov/industries/hydropower/gen-info/licensing/complan.pdf) shows that the 
Commission has listed under Section 10(a), 81 comprehensive plans for the State of California.  
SSWD reviewed the list and concluded that 24 of the plans may pertain to the relicensing.  Each 
of these plans is discussed below in the order in which they appear, as well as the title used, in 
FERC’s Revised List of Comprehensive Plans. 
 
1.4.1.1 California Advisory Committee on Salmon and Steelhead Trout.  1988.  


Restoring the balance: 1988 annual report.  Sausalito, California.  84 pp. 
 
The California Advisory Committee on Salmon and Steelhead Trout was established by 
California legislation in 1983 to develop a strategy for the conservation and restoration of salmon 
and steelhead resources in California.  To streamline its process, the committee divided 
California’s steelhead and salmon resources into 11 groups.  The report focuses mostly on the 
Central Valley.  The committee recommended, among other things, that California should seek 
to double its steelhead and salmon populations, and recommended strategies to do so.  Many of 
the recommendations were advanced and discussed in subsequent related publications. 
 
1.4.1.2 California Department of Fish and Game.  2007.  California Wildlife: 


Conservation challenges, California’s wildlife action plan.  Sacramento, 
California.  2007. 


 
The California Wildlife Action Plan was developed in response to the State Wildlife Grants 
Program enacted by the U.S. Congress in 2000.  Together, Cal Fish and Wildlife and the Wildlife 
Health Center, University of California, Davis, directed the development of the State’s Wildlife 
Action Plan, California Wildlife: Conservation Challenges.  Using practical management 
jurisdictions from state and federal wildlife and land-management agencies that are based 
roughly on distribution of biological resources, the report divides California into nine regions: 
Mojave Desert, Colorado Desert, South Coast, Central Coast, North Coast-Klamath, Modoc 
Plateau, Sierra Nevada and Cascades, Central Valley and Bay-Delta, and Marine.  The Project is 
located in the Sierra Nevada region.  Within each region, species at risk, threats, and 
conservation actions are identified. 
 



http://www.ferc.gov/industries/hydropower/gen-info/licensing/complan.pdf
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1.4.1.3 California Department of Fish and Game.  U.S. Fish and Wildlife Service.  
National Marine Fisheries Service.  Bureau of Reclamation.  1988.  
Cooperative agreement to implement actions to benefit winter-run Chinook 
salmon in the Sacramento River Basin.  Sacramento, California.  May 20, 
1988.  10 pp. 


 
This cooperative agreement was made by the U.S. Department of the Interior, Bureau of 
Reclamation (Reclamation), USFWS, NMFS and Cal Fish and Wildlife.  The purpose of the 
agreement was to implement actions that would improve the status of winter-run Chinook 
salmon in the Sacramento River basins. 
 
The agreement identified eight measures that would be followed by the identified parties.  The 
measures generally included:  a revised gate operation schedule for Red Bluff Diversion Dam, 
implementing a thermal control at Shasta Reservoir, correcting pollution from Spring Creek, 
restoring habitat in the Redding, CA area, correcting salmon-related problems at the Anderson-
Cottonwood Irrigation District Diversion Dam, restricting in-river harvest of winter-run salmon, 
developing a winter-run propagation program at Coleman Hatchery, modifying the Keswick fish 
trap to prevent mortality of winter-run Chinook, expanding studies on winter-run Chinook, and 
developing fish passage alternatives to raising the Red Bluff Diversion Dam gates.  The 
management plan also identified other ongoing measures that each participating party was 
undertaking to benefit winter-run salmon. 
 
1.4.1.4 California Department of Fish and Game.  1990.  Central Valley salmon and 


steelhead restoration and enhancement plan.  Sacramento, California.  April 
1990.  115 pp. 


 
This plan was released by Cal Fish and Wildlife in April 1990.  This plan is intended to outline 
Cal Fish and Wildlife’s restoration and enhancement goals for salmon and steelhead resources of 
the Sacramento and San Joaquin river systems and to provide direction for various Cal Fish and 
Wildlife programs and activities.  This plan is also intended to provide the understanding and 
persuasive arguments for the restoration and enhancement of the State’s salmon and steelhead 
resources. 
 
1.4.1.5 California Department of Fish and Game.  1993.  Restoring Central Valley 


streams: A plan for action.  Sacramento, California.  November 1993.  129 
pp. 


 
This plan was released by Cal Fish and Wildlife in November 1993.  The goals of the plan, all 
targeted toward anadromous fish, are to restore and protect California’s aquatic ecosystems that 
support fish and wildlife, to protect threatened and endangered species, and to incorporate the 
State legislature mandate and policy to double populations of anadromous fish in California.  
The plan encompasses only Central Valley waters accessible to anadromous fish, excluding the 
Sacramento-San Joaquin Delta. 
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With regards to the Bear River, the plan states: 
 


The Bear River once supported substantial runs of salmon and 
steelhead, but due to inadequate flow releases at the South Sutter 
Irrigation District diversion dam, there are presently no self-sustaining 
runs of salmon or steelhead.  Occasionally, when heavy fall rains and 
sufficient spillage occur at the South Sutter Irrigation District, hundreds 
of fall-run chinook salmon and steelhead may ascend and spawn in the 
Bear River. 
 
The Bear River could support sustainable populations of chinook 
salmon and steelhead if adequate flows were provided. 24 


 
1.4.1.6 California Department of Fish and Game.  1996.  Steelhead restoration and 


management plan for California.  February 1996.  234 pp. 
 
This plan was released by Cal Fish and Wildlife in February 1996.  This plan focuses on 
restoration of native and naturally produced (wild) stocks because these stocks have the greatest 
value for maintaining genetic and biological diversity.  Goals for steelhead restoration and 
management are: 1) increase natural production, as mandated by The Salmon, Steelhead Trout, 
and Anadromous Fisheries Program Act of 1988, so that steelhead populations are self-
sustaining and maintained in good condition; and 2) enhance angling opportunities and non-
consumptive uses. 
 
1.4.1.7 California Department of Fish and Wildlife.  2003.  Strategic plan for trout 


management; A plan for 2004 and beyond.  Sacramento, California.  
November 2003. 


 
This plan was released by Cal Fish and Wildlife in 2004.  The plan focuses on identifying key 
issues and concerns related to trout resources in California.  The scope of the plan included all 
resident forms of salmonids.  The plan calls for an ecosystem-wide approach to trout 
management that recognizes how trout interact with other aquatic organisms.  The plan outlines 
two major themes:  1) habitat and native species protection and management; and 2) recreational 
angling.  The plan provides broad, wide ranging, statewide direction for Cal Fish and Wildlife’s 
trout programs, but is intended to be a tool to be used for the development of specific watershed 
implementation plans. 
 


                                                 
24  Cal Fish and Wildlife provided in the document no evidence or reference to support any of the statements in these two 


paragraphs. 
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1.4.1.8 California Department of Fish and Wildlife.  2008.  California aquatic 
invasive species management plan.  Sacramento, California.  January 18, 
2008. 


 
This California Aquatic Invasive Species Management Plan was released by Cal Fish and 
Wildlife in January 2008.  Recreational equipment and activities have been identified as vectors 
for distributing some aquatic invasive species (AIS) and this plan proposes management actions 
for addressing AIS threats to the State of California.  It focuses on the non-native algae, crabs, 
clams, fish, plants and other species that continue to invade California’s creeks, wetlands, rivers, 
bays and coastal waters.  The main purpose of the plan is to coordinate State programs, create a 
statewide decision-making structure and provide a shared baseline of data and agreed-upon actions so 
that state agencies may work together more efficiently.  In addition, the plan provides the State’s first 
comprehensive, coordinated effort to prevent new invasions, minimize impacts from established AIS 
and establish priorities for action statewide.  Finally, the plan supports the State’s first rapid response 
process for high-risk invaders. 
 
1.4.1.9 California Department of Parks and Recreation.  1998.  Public Opinions and 


Attitudes on Outdoor Recreation in California.  Sacramento, California.  
March 1998. 


 
California Department of Parks and Recreation’s (CDPR) Public Opinions and Attitudes in 
Outdoor Recreation survey (POAOR), the most recent version of which is from 2012, provides 
information used in the development of the CDPR’s Statewide California Outdoor Recreation 
Plan (SCORP).  The POAOR identifies: 1) California’s attitudes, opinions, and values with 
respect to outdoor recreation; and 2) demand for, and participation in, 42 selected outdoor 
recreation activities. 
 
1.4.1.10 California Department of Parks and Recreation.  1980.  Recreation outlook 


in Planning District 3. Sacramento, California. June 1980.  82 pp. 
 
CDPR advised SSWD that the document is out-of-date and irrelevant due to the SCORP 
documents that are revised every 4 years.  CDPR stated that the SCORP documents are the 
primary recreation planning documents. 
 
1.4.1.11 California Department of Parks and Recreation.  1994.  Statewide California 


Outdoor Recreation Plan.  Sacramento, California.  April 1994. 
 
The objectives of CDPR’s SCORP, the most recent version of which is dated 2015, are to 
determine outdoor recreation issues (problems and opportunities) most critical in California, and 
to explore the most appropriate actions that State of California and local agencies, which manage 
State and local parks, could take to address those issues.  The 2015 SCORP summarizes key 
findings, introduces new Geographic Information System (GIS) tools to assess local park needs, 
and establishes priorities for statewide actions.  The SCORP establishes the following actions to 
address California’s park and recreation needs: 
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• Inform decision-makers and communities of the importance of parks 


• Improve the use, safety, and condition of existing parks 


• Use GIS mapping technology to identify park deficient communities and neighborhoods 


• Increase park access for Californians including residents in underserved communities 


• Share and distribute success stories to advance park and recreation services 
 
1.4.1.12 California Department of Water Resources.  1983.  The California water 


plan:  Projected use and available water supplies to 2010.  Bulletin 160–83.  
Sacramento, California.  December 1983.  268 pp. 


 
The California Department of Water resources (DWR) first published the California Water Plan 
in 1957.  The plan focused on the quantity and quality of water available to meet the State of 
California’s water needs, and management actions that could be implemented to improve the 
State’s water supply reliability.  Since then, DWR has updated the plan numerous times 
including in 1983 (the reference used in FERC’s July 2010 List of Comprehensive Plans for the 
California Water Plan) and 1994 (the reference used in FERC’s July 2010 List of Comprehensive 
Plans for the California Water Plan Update).  The most recent update to the Water Plan was in 
December 2005.   
 
1.4.1.13 California Department of Water Resources.  1994.  California water plan 


update.  Bulletin 160–93.  Sacramento, California.  October 1994.  Two 
volumes and Executive Summary. 


 
This document is an update to the California Water Plan discussed above. 
 
1.4.1.14 California Department of Water Resources.  2000.  Final programmatic 


environmental impact statement/environmental impact report for the 
CALFED Bay-Delta Program. Sacramento, California. July 2000. CD ROM, 
including associated plans. 


 
The California Water Policy Council and the Federal Ecosystem Directorate united in June 1994 
to form CALFED.  In June 1995, CALFED established its Bay-Delta Program (Program) to 
develop a long-term, comprehensive solution to environmental issues in the Sacramento-San 
Joaquin Delta and San Francisco Bay.  The Program is a cooperative, interagency effort 
involving 15 state and federal agencies with management and regulatory responsibilities in the 
San Francisco Bay-San Joaquin Delta Estuary (Bay-Delta). 
 
The Program was divided into three phases.  In Phase I, completed in September 1996, the 
Program identified the problems confronting the Bay-Delta, developed a mission statement, and 
developed guiding principles.  Following scoping, public comment, and agency review, the 
Program identified three preliminary alternatives to be further analyzed in Phase II.  The three 
Phase II preliminary alternatives each included Program elements for levee system integrity, 
water quality improvements, ecosystem restoration, water use efficiency, and three differing 
approaches to conveying water through the Bay-Delta. 
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In Phase II, completed in July 2000, the Program refined the preliminary alternatives, conducted 
a comprehensive programmatic environmental review, and developed implementation strategies.  
The Program added greater detail to each of the Program elements and crafted frameworks for 
two Program elements: water transfers and watershed management.  The Phase II report contains 
a general summary of the Program plans.  More fundamentally, the report also describes the 
Program process, the fundamental Program concepts that have guided their development, and 
analyses that have contributed to Program development.  Further, this report describes how this 
large, complex Program may be implemented, funded, and governed in the future.  The 
following plans outline Program actions: 
 


• Ecosystem Restoration Program (ERP) Plan (Volumes 1, 2, and 3) 


• Water Quality Program Plan 


• Water Use Efficiency Program Plan 


• Water Transfer Program Plan 


• Levee System Integrity Program Plan 


• Watershed Program Plan 
 
The goals of the Water Quality and Watershed programs under CALFED include improving 
overall water quality by reducing the loadings of many constituents of concern that enter Bay-
Delta tributaries from point and non-point sources.  Targeted constituents include heavy metals 
(such as mercury), pesticide residues, salts, selenium, pathogens, suspended sediments, adverse 
temperatures, and disinfection byproduct precursors such as bromide and total organic carbon 
(TOC).  The remaining Program plans include the: 
 


• Implementation Plan 


• Multi-species Conservation Strategy (MSCS) 


• Comprehensive Monitoring, Assessment, and Research Program 
 
In Phase III, completed in July 2000, the final programmatic EIS/EIR described the broad 
environmental consequences of proposed actions and enabled decisions to be made regarding 
Program direction and content.  Information from the final programmatic EIS/EIR will be 
incorporated by reference into subsequent tiered environmental documents for specific projects 
in accordance with NEPA and CEQA guidelines. 
 
1.4.1.15 California State Water Resources Control Board.  1995.  Water quality 


control plan report.  Sacramento, California.  Nine volumes. 
 
This reference is to the water quality control plans adopted by the SWRCB pursuant to the 
CWA.  The nine plans, which apply to different areas of California, formally designate existing 
and potential beneficial uses and water quality objectives.  The water quality control plan that is 
applicable to the Project Area is the CVRWQCB’s Water Quality Control Plan for the 
Sacramento River and San Joaquin river basins, which is referred to as the Basin Plan in this 
document.  The SWRCB has updated the water quality control plans a number of times since 
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1995.  The most recent version of the Sacramento River and San Joaquin River Basin Plan is 
2011.  Refer to Section 1.3.8 of this PAD for a discussion of the Basin Plan. 
 
1.4.1.16 The Resources Agency.  1983.  Department of Parks and Recreation.  


Recreation needs in California.  Sacramento, California.  March 1983.  39 pp 
and appendices. 


 
In response to the Roberti-Z’berg Urban Open Space and Recreation Program Act of 1976, the 
CDPR conducted a statewide recreational needs assessment.  The report consisted of two major 
elements: 1) the Recreation Patterns Study that surveyed current participation and projected 
recreation demand; and 2) the Urban Recreation Case Studies that examined the leisure behavior 
and needs of seven underserved populations.  The purpose of the needs analysis was to: 1) 
develop statewide recreation planning data; 2) analyze the recreation needs of California’s urban 
residents; and 3) modify project selection criteria used in the administration of grants to local 
agencies under the Roberti-Z’berg Act.   
 
In general, this report is a wide-ranging, programmatic document providing guidance for 
statewide planning.  The urban-specific study has little relevance to the Project, which is located 
in primarily remote areas. 
 
1.4.1.17 The Resources Agency.  1989.  Upper Sacramento River fisheries and 


riparian habitat management plan.  Sacramento, California.  January 1989. 
 
The California Resource Agency is a state cabinet-level agency in the government of California 
that was appropriated funds through a bill (SB 1086) to develop a management plan for fisheries 
and riparian habitat resources of the Sacramento River.  The purpose of the plan is to identify 
specific actions that will help restore the Sacramento River fishery and protect or restore riparian 
habitat.  These identified actions provide a framework for regulating agencies to plan for future 
activities. 
 
The product of the plan identified six conclusions.  The conclusions generally: stated that the 
Sacramento River is important for anadromous fish; noted that winter- and spring-run salmon 
populations are at dangerously low levels and less than 5 percent of riparian habitat remains on 
the Sacramento River; suggested restoration measures in the plan will restore anadromous 
fisheries and benefit other resources; asserted that implementing the plan will require a 
significant commitment amongst state and federal regulators along with local funding; and, 
stated that responsibility for the implementation is expected to be 75 percent federal and 25 
percent state responsibility. 
 
The plan also provided four recommendations.  These recommendations were:  state and federal 
legislation is needed soon to take action; the State of California should seek funding through 
multiple propositions to share cost; identified implementation measures should be conformed to 
by identified priorities; and, an Upper Sacramento River Advisory Council should be created 
with authority to implement the plan. 
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1.4.1.18 National Marine Fisheries Service.  2014.  Recovery plan for the 
Evolutionary Significant Units of Sacramento River Winter-run Chinook 
salmon and Central Valley Spring-run Chinook salmon and the distinct 
population segment of California Central Valley steelhead.  Sacramento, 
California.  July 2014. 


 
The Recovery Plan for Central Valley (CV) winter-run Chinook salmon (Oncorhynchus 
tshawytscha) Evolutionary Significant Unit (ESU), CV spring-run Chinook salmon (O. 
tshawytscha) ESU and CV steelhead (O. mykiss) Distinct Population Segment (DPS) was 
published as a means to identify the actions that may be needed for the conservation and survival 
of these species.  The Recovery Plan is a comprehensive document that serves as a road map for 
species recovery.  The purpose of this Recovery Plan is to guide the implementation of species 
recovery by identifying and correcting threats to the species and ensuring viable CV Chinook 
salmon ESUs and the CV steelhead DPS. 
 
The plan provides background history on the species, presents and justifies the recommended 
recovery strategy for each species including specific goals and objectives.  Finally, the specific 
actions that should be taken to achieve recovery are presented. 
 
The ultimate goal is the delisting of the CV Chinook salmon ESUs and the CV steelhead DPS. 
 
A key element of the Recovery Plan is the focus of actions on watersheds that can support viable 
populations of ESA-listed salmonids and contribute to meeting Diversity Group25 requirements 
for distribution and redundancy.  To assess their potential to contribute to species recovery in the 
diversity group, the Recovery Plan places watersheds into three categories based on their 
potential to support populations with low risk of extinction.  The three categories are Core 1, 
Core 2, and Core 3.  If the watershed has no potential to support populations with low risk of 
extinction, it is not placed into one of the three categories.  In addition, the Recovery Plan lists 
stressors to the populations by watershed. 
 
For the CV winter-run and spring-run Chinook salmon ESUs, the Recovery Plan does not 
classify the Bear River as a Core 1, 2, or 3, stream, and does not list any Bear River-specific 
stressors. 
 
 
 
 
 
 
 


                                                 
25  The Recovery Plan identifies four diversity groups, which are geographic areas that NMFS believes have supported historical 


populations of the ESA-listed anadromous salmonid.  The Bear River is in the Recovery Plan’s Northern Sierra Nevada 
Diversity Group, which is “composed of streams tributary to the Sacramento River from the east, from Antelope Creek to the 
Mokelumne River” (NMFS 2014, p. 68). 
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For the CV steelhead DPS, the Recovery Plan classifies the Bear River as a Core 326 stream and 
lists the following Bear River-specific stressors:27 
 


• Water temperature during specific times of the year (primarily during the CV steelhead 
adult immigration, embryo incubation, and juvenile outmigration periods – spring, 
summer, and fall) 


• Flow conditions during all CV steelhead lifestages because the Bear River is a highly 
managed river.  Flow-dependent habitat availability is a concern during spawning and 
juvenile rearing and emigration.  Low flows during adult immigration are a concern with 
respect to attraction and migratory cues. 


• Entrainment of CV steelhead at unscreened diversions. 


• Physical habitat alteration, which can lead to CV steelhead spawning habitat reduction. 


• Loss of natural river morphology as a result of the managed flow regime. 


• Loss of riparian habitat and instream cover as a result of the managed flow regime and 
adjacent agricultural production. 


• Poor water quality primarily for CV steelhead embryo incubation and juvenile rearing 
and outmigration.  Of particular concern are mercury from historic gold mining, and 
diazinon from agricultural runoff. 
 


Additional stressors to the CV steelhead DPS listed in the Recovery Plan that are not specific to 
the Bear River but apply to the overall Northern Sierra Nevada Diversity Group include loss of 
floodplain habitat in the San Francisco Bay Delta, flow and water temperature issues in the 
Feather and Sacramento rivers, hatchery effects on genetic diversity, and predation of juvenile 
outmigrants.28 
 
The Recovery Plan does not identify passage impediments in the Bear River as a stressor of high 
importance because, according to the Recovery Plan, Camp Far West Dam was constructed at 
the site of a natural historic barrier.29 
 


                                                 
26  The Recovery Plan describes a Core 3 stream as in “watersheds [that] have populations that are present on an intermittent 


basis and require straying from other nearby populations for their existence.  These populations likely do not have the 
potential to meet the abundance criteria for moderate risk of extinction.  Core 3 watersheds are important because, like Core 2 
watersheds, they support populations that provide increased life history diversity to the ESU/DPS and are likely to buffer 
against local catastrophic occurrences that could affect other nearby populations.  Dispersal connectivity between populations 
and genetic diversity may be enhanced by working to recover smaller Core 3 populations that serve as stepping stones for 
dispersal.” 


27  The Bear River Watershed Profile in the Recovery Plan begins on Page 49 in Appendix A and the Threats Matrix, which 
begins on Page C-94, in Attachment C to Appendix B, are the two main locations in the Recovery Plan for Bear River-specific 
stressors. 


28  The Northern Sierra Nevada Diversity Group stressor Matrix Results highlight the highest priority stressors for the Diversity 
Group that contains the Bear River starts on Page 4-135 in Appendix B of the Recovery Plan. 


29  As stated at page 4-135 in Appendix B, Section 4, of the Recovery Plan. 
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1.4.1.19 National Park Service.  The Nationwide Rivers Inventory.  Department of 
the Interior, Washington, D.C. 1993. 


 
The Nationwide Rivers Inventory (NRI) is a listing by the National Park Service of more than 
2,400 free-flowing river segments in the U.S. that are believed to possess one or more 
“outstandingly remarkable” natural or cultural values (ORVs) judged to be of more than local or 
regional significance.  In addition to these eligibility criteria, river segments are divided into 
three classifications: Wild, Scenic, and Recreational river areas.  Under a 1979 Presidential 
Directive and related Council on Environmental Quality procedures, all federal agencies must 
seek to avoid or mitigate actions that would adversely affect one or more NRI segments.  Such 
adverse impacts could alter the river segment’s eligibility for listing and/or alter their 
classification. 
 
1.4.1.20 State Water Resources Control Board.  1999.  Water quality control plans 


and policies adopted as part of the State comprehensive plan.  April 1999. 
 
This citation in FERC’s List of Comprehensive Plans refers to an April 1999 submittal by the 
SWRCB to FERC of a listing of all SWRCB plans and policies.  The transmittal referenced that 
all of the listed plans and policies are part of the “State Comprehensive Plan,” even though it 
does not exist as a single plan.  Refer to Section 1.3.8 for a discussion of the Basin Plan. 
 
1.4.1.21 U.S. Fish and Wildlife Service.  1990.  Central Valley habitat joint venture 


implementation plan: a component of the North American waterfowl 
management plan.  February 1990. 


 
The California Central Valley Habitat Joint Venture (CVHJV) is one of 12 current joint ventures 
charged with implementation of the North American Waterfowl Management Plan.  The CVHJV 
was formally established by a working agreement signed in July 1988 and is guided by an 
Implementation Board comprised of representatives from the California Waterfowl Association, 
Defenders of Wildlife, Ducks Unlimited, National Audubon Society, Waterfowl Habitat Owners 
Alliance, and The Nature Conservancy.  Technical assistance is provided to the Implementation 
Board by the USFWS, CDFG, California Department of Food and Agriculture, and other 
organizations and agencies. 
 
The Central Valley of California is the most important wintering area for waterfowl in the 
Pacific Flyway, supporting 60 percent of the total population.  Historically, the Central Valley 
contained more than 4 million ac of wetlands; however, only 291,555 ac remained in 1990 when 
the CVHJV was first implemented.  The primary cause of this wetland loss was conversion to 
agriculture, flood control, and navigation projects, and urban expansion. 
 
When completed, the CVHJV will: 1) protect 80,000 ac of existing wetlands through the fee 
acquisition or conservation easement; 2) restore 120,000 ac of former wetlands; 3) enhance 
291,555 ac of existing wetlands; 4) enhance waterfowl habitat on 443,000 ac of private 
agricultural land; and 5) secure 402,450 ac-ft of water for existing State Wildlife Areas, National 
Wildlife Refuges, and the Grasslands Resource Conservation District.  These habitat 
conservation efforts are intended to result in a fall flight of 1 million ducks and 4.7 million 
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wintering ducks.  The wintering birds will include 2.8 million pintails, a species whose wintering 
population is vitally dependent on the Central Valley. 
 
1.4.1.22 U.S. Fish and Wildlife Service.  2001.  Final restoration plan for the 


anadromous fish restoration program.  Department of the Interior, 
Sacramento, California.  January 9, 2001. 


 
The Central Valley Project Improvement Act directed the Secretary of DOI to develop and 
implement a program that makes all reasonable efforts to double natural production of 
anadromous fish in California Central Valley streams (Section 3406(b)(1)).  The program is 
known as the Anadromous Fish Restoration Program.  The 2001 plan was released by USFWS as 
a revised draft on May 30, 1997 and adopted as final on January 9, 2001.  The plan identifies 
restoration actions that may increase natural production of anadromous fish in Central Valley 
streams.  The plan is split up into watersheds within the Central Valley, and restoration actions 
are identified for each watershed.  It also lists the involved parties, tools, priority rating, and 
evaluation of each restoration action.  The plan encompasses only Central Valley streams 
accessible to anadromous fish, including the Sacramento-San Joaquin Delta. 
 
In the plan, USFWS establishes a doubling goal for the Bear River salmon production through 
increased instream flows.  Specifically, USFWS postulated that the average annual number of 
fall-run Chinook salmon in the Bear River from 1967 through 1991 was 639 fish, and USFWS 
established a doubling goal of 450 fish.30  The goal was to be met by: 
 


Supplement flows with water acquired from willing sellers consistent with 
applicable guidelines or negotiate agreements to improve conditions for all 
life history stages of chinook salmon and steelhead; 


Provide adequate water temperatures for all life-stages of chinook salmon 
and steelhead, and Screen all diversions to protect all life history stages of 
anadromous fish. 


1.4.1.23 U.S. Fish and Wildlife Service.  Canadian Wildlife Service.  1986.  North 
American waterfowl management plan.  Department of the Interior.  
Environment Canada.  May 1986. 


 
The North American Waterfowl Management Plan sets forth waterfowl population goals for 
North America through cooperative planning and coordinated management between Canada and 
the U.S.  This plan identifies a number of recommended actions to achieve the population goals 
identified.  These actions include, but are not limited to, maintenance and enhancement of 
habitat; harvest, both recreational and subsistence; development of specific management plans; 
and future population management and research.  Within California, the plan identified the 
Central Valley as a habitat area of major concern. 
 


                                                 
30  USFWS provided in the document no evidence to document its estimate of 639 for the average annual number of fall-run 


Chinook salmon in the Bear River from 1967 through 1991, or rationale for its 450 fish per year doubling goal. 
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1.4.1.24 U.S. Fish and Wildlife Service.  n.d.  Fisheries USA:  the recreational 
fisheries policy of the U.S. Fish and Wildlife Service.  Washington, D.C. 


 
This is a 12-page policy that was signed by John F. Turner, then Director of the USFWS, on 
December 5, 1989.  Its purpose is to unite all of the USFWS’ recreational fisheries capabilities 
under a single policy to enhance the nation’s recreational fisheries.  Regional and Assistant 
directors are responsible for implementing the policy by incorporating its goals and strategies 
into planning and day-to-day management efforts.  The USFWS carries out this policy relative to 
FERC-licensed hydroelectric projects through such federal laws as the Fish and Wildlife 
Coordination Act, the CWA, the ESA, NEPA Act, and the FPA, among others.   
 
1.4.2 Non-Qualifying Comprehensive Plans 
 
At this time, SSWD has identified three non-Qualifying comprehensive plans that may be 
pertinent to the relicensing.  These are the general plans for the California counties in which the 
Project is located, and include: 
 


• Nevada County General Plan (Nevada County 2013) 


• Placer County General Plan (Placer County 2013) 


• Yuba County 2030 General Plan (Yuba County 2005) 
 
1.5 SSWD’s Relicensing Process Plan and Schedule 
 
1.5.1 Regulatory Relicensing Deadlines 
 
On or about March 14, 2016, SSWD filed with FERC a request for FERC’s authorization for 
SSWD to use the traditional licensing process (TLP), as described in 18 C.F.R., Part 4, Subparts 
D-H and, as applicable, Part 16, rather than the Integrated Licensing Process (ILP), as described 
in 18 C.F.R., Part 5, to relicense the Camp Far West Hydroelectric Project.31  However, 
regardless of whether SSWD uses the TLP or ILP, some dates are fixed by the current license 
expiration date.  These fixed dates are: 
 


• December 31, 2015 (Thursday) – The earliest date SSWD may file a NOI to file an 
application for a new license and a PAD. 


• June 30, 2016 (Thursday) – The latest date SSWD may file an NOI and PAD. 


• January 31, 2019 (Thursday) – The latest date SSWD may file with FERC a Preliminary 
License Proposal (PLP) or a Draft Application for New License (DLA). 


                                                 
31  SSWD anticipates that FERC will reply to SSWD’s request to use the TLP within 60 days of the date that SSWD filed its 


request. 
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• July 1, 2019 (Monday) – The latest date that SSWD may file a Final Application for New 
License (FLA). 


• June 30, 2021 (Wednesday) – The date the initial FERC license for the Project expires. 


In addition, regardless of whether SSWD uses the TLP or ILP, FERC will meet with federally-
recognized Native American tribes within 30 days of the date SSWD files its NOI and PAD, and 
FERC will issue its Notice of Commencement of Proceeding within 60 days of the date SSWD 
files its NOI and PAD. 
 
Since, at the time SSWD files this PAD, it is uncertain whether FERC will approve SSWD’s 
request to utilize the TLP, Table 1.5-1 shows a schedule for relicensing the Project through filing 
of the Application for New License using either the TLP or the ILP.  SSWD developed the table 
using the timeframes set forth in 18 C.F.R., Part 4, Subparts D-H and, as applicable, Part 16 for 
the TLP, and in 18 C.F.R., Part 5, for the ILP, and based the table on anticipated NOI and PAD 
filing dates of March 14, 2016, the earliest possible filing date.  Table 1.5-1 shows for both the 
ILP and TLP:  1) the pertinent regulations for each activity; 2) the party or parties responsible for 
initiating the activity; 3) a description of the activity including, where appropriate, a previous 
activity linked to this activity; and the calendar duration of the activity.  When an activity is 
contingent on completion of a previous activity or an extension may be granted for a designated 
period, Table 1.5-1 assumes the previous activity is completed the latest possible date shown for 
that previous activity, unless otherwise indicated. 
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Table 1.5-1.  Process plan and schedule for SSWD’s Camp Far West Hydroelectric Project relicensing using either FERC’s Integrated Licensing Process or Traditional Licensing Process. 
Integrated Licensing Process (ILP) Traditional Licensing Process (TLP) 


Subsection(s) Lead Activity1 
Timeframe 


(Start and Finish)2 Subsection(s) Lead Activity1 
Timeframe 


(Start and Finish)2 
18 C.F.R. § 5.5.  NOTIFICATION OF INTENT 18 C.F.R. § 5.5.  NOTIFICATION OF INTENT 


(a)-(g) SSWD 


File Notice of Intent (NOI) to file an application for a new license 
and request for non-federal representative status under § 7 of the 
Endangered Species Act (ESA) and § 106 of the National Historic 
Preservation Act (NHPA) (no earlier than 5.5 years and no later 
than 5 years prior to expiration of the current license) 


3/14/16 
(Monday) (a)-(g) SSWD 


File Notice of Intent (NOI) to file an application for a new license 
and request for non-federal representative status under § 7 of the 
Endangered Species Act (ESA) and § 106 of the National Historic 
Preservation Act (NHPA) (no earlier than 5.5 years and no later 
than 5 years prior to expiration of the current license) 


3/14/16 
(Monday) 


18 C.F.R. § 5.6.  PRE-APPLICATION DOCUMENT 18 C.F.R. § 5.6.  PRE-APPLICATION DOCUMENT 


(a)-(e) SSWD File Pre-Application Document (PAD) (no earlier than 5.5 years and 
no later than 5 years prior to expiration of the current license) 


3/14/16 
(Monday) (a)-(e) SSWD File Pre-Application Document (PAD) (no earlier than 5.5 years 


and no later than 5 years prior to expiration of the current license) 
3/14/16 


(Monday) 
18 C.F.R. § 5.7.  TRIBAL CONSULTATION 18 C.F.R. § 5.7.  TRIBAL CONSULTATION 


-- FERC Hold meeting with potentially affected Native American tribes (no 
later than (NLT) 30 days of date NOI and PAD filed) 


3/15/16 
(Tuesday) 


4/13/16 
(Wednesday) -- FERC Hold meeting with potentially affected Native American tribes 


(NLT 30 days of date NOI and PAD filed) 
3/15/16 


(Tuesday) 
4/13/16 


(Wednesday) 
18 C.F.R. § 5.8.  NOTICE OF COMMENCEMENT OF PROCEEDING, DECISION ON USE OF TLP, 


AND INITIATION OF ESA AND NHPA INFORMAL CONSULTATION 
18 C.F.R. § 5.8.  NOTICE OF COMMENCEMENT OF PROCEEDING, DECISION ON USE OF TLP, 


AND INITIATION OF ESA AND NHPA INFORMAL CONSULTATION 


(a) FERC 
Issue Notice of Commencement of Proceeding (NCP) and decision 
regarding SSWD’s request to use TLP (NLT 60 days of date NOI and 
PAD filed) 


3/15/16 
(Tuesday) 


5/13/16 
(Friday) (a) FERC 


Issue Notice of Commencement of Proceeding (NCP) and decision 
regarding SSWD’s request to use TLP (NLT 60 days of date NOI 
and PAD filed) 


3/15/16 
(Tuesday) 


5/13/16 
(Friday) 


(b) FERC 
Request initiation of informal consultation under § 7 of the ESA 
and/or § 106 of the NHPA, if appropriate (NLT 60 days of date NOI 
and PAD filed) 


3/15/16 
(Tuesday) 


5/13/16 
(Friday) (b) FERC 


Request initiation of informal consultation under § 7 of the ESA 
and/or § 106 of the NHPA, if appropriate (NLT 60 days of date NOI 
and PAD filed) 


3/15/16 
(Tuesday) 


5/13/16 
(Friday) 


18 C.F.R. § 5.8.  ISSUE SCOPING DOCUMENT 1  


(c) FERC Issue Scoping Document 1 (SD1) (NLT 60 days of date NOI and 
PAD filed) 


3/15/16 
(Tuesday) 


5/13/16 
(Friday) 


18 C.F.R. § 5.8. HOLD NEPA SCOPING MEETING AND SITE VISIT 18 C.F.R. § 16.8.  FIRST STAGE CONSULTATION – HOLD JOINT MEETING AND SITE VISIT 


 (b)(3)(i)(B) SSWD 
Consult with the resource agencies, Native American tribes and 
members of the public on the scheduling of a joint meeting (NLT 
15 days in advance of the joint meeting) 


5/14/16 
(Saturday) 


6/27/16 
(Monday) 


(e) FERC Post notice of NEPA scoping meeting in Federal Register and local 
news papers (NLT 30 days of date NCP issued) 


5/14/16 
(Saturday) 


6/13/16 
(Monday) 


(b)(3)(i)(B) 
[and 18 CFR § 
16.8(h)(i)(1)] 


SSWD 
Post notice of joint meeting in local newspapers, including purpose, 
location, time and agenda (NLT 14 days in advance of the joint 
meeting) 


5/28/16 
(Saturday) 


6/28/16 
(Tuesday) 


(e) FERC Notify agencies, tribes and non-governmental organizations by mail 
of scoping meeting (NLT 30 days of date NCP issued) 


5/14/16 
(Saturday) 


6/13/16 
(Monday) (b)(3)(i)(B) SSWD 


Provide to resource agencies, Native American tribes and FERC a 
written notice of the time and place of the joint meeting and an 
agenda of the issues to be discussed at the joint meeting (NLT 15 
days in advance of the joint meeting) 


5/28/16 
(Saturday) 


6/27/16 
(Monday) 


(d) FERC Hold NEPA scoping meeting and conduct site visit (NLT 30 days of 
date NCP issued) 


5/14/16 
(Saturday) 


6/13/16 
(Monday) (b)(3)(ii)(B) SSWD 


Hold the joint meeting and provide an opportunity for a site visit to 
review the information and discuss the data and studies to be 
provided by SSWD as part of the consultation process (No earlier 
than (NET) 30 days but NLT 60 days of date NCP is issued) 


5/14/16 
(Saturday) 


7/12/16 
(Tuesday) 


(d) Relicensing 
Participants 


Resource agencies, Native American tribes and members of the 
public may attend the NEPA scoping meeting to identify issues for 
NEPA scoping, preliminary identify study needs, discuss process 
plan and schedule, and cooperating agency status (NET 30 days of 
date NCP is issued) 


5/14/16 
(Saturday) 


6/13/16 
(Monday) (b)(4) Relicensing 


Participants 


Resource agencies, Native American tribes and members of the 
public may attend the joint meeting to express their views 
regarding resource issues that should be addressed in the 
application.  Attendance of the public at the site visit is at the 
discretion of SSWD (NET 30 days but NLT 60 days of date NCP is 
issued) 


5/14/16 
(Saturday) 


7/12/16 
(Tuesday) 


-- FERC Post either an audio recording or written transcripts of the NEPA 
scoping meeting on e-Library -- (b)(4) SSWD 


Make either an audio recording or written transcripts of the joint 
meeting, and promptly provide copies of these recordings, upon 
request (Promptly provide to FERC, agencies and Indian tribes, 
upon request) 


Promptly provide copies of the recordings 
or transcripts to FERC, agencies and Native 


American tribes upon request 


18 C.F.R. § 5.9.  COMMENTS AND INFORMATION OR STUDY REQUESTS 18 C.F.R. § 16.8.  FIRST STAGE CONSULTATION - STUDY REQUESTS AND DISPUTE RESOLUTION 


(a) 
SSWD &  


Relicensing 
Participants5 


File comments on PAD and SD1, and request studies (NLT 60 days 
of date NCP issued) 


5/14/16 
(Saturday) 


7/12/16 
(Tuesday) (b)(5) Relicensing 


Participants 


Provide to SSWD written comments identifying Relicensing 
Participant’s determination of necessary studies to be performed or 
the information to be provided by SSWD (NLT 60 days after joint 
meeting unless deadline is extended to 120 days by FERC) 


7/13/16 
(Wednesday) 


11/9/16 
(Wednesday)3 
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Table 1.5-1.  (continued) 
Integrated Licensing Process (ILP) Traditional Licensing Process (TLP) 


Subsection(s) Lead Activity1 
Timeframe 


(Start and Finish)2 Subsection(s) Lead Activity1 
Timeframe 


(Start and Finish)2 
18 C.F.R. § 5.10.  SCOPING DOCUMENT 2 


 


-- FERC Issue Scoping Document 2 (SD2) (NLT 45 days of the end of PAD 
and SD1 comment period) 


7/13/16 
(Wednesday) 


8/26/16 
(Friday) 


18 C.F.R. § 5.11.  APPLICANT’S PROPOSED STUDY PLAN AND STUDY PLAN MEETINGS 


(a) SSWD File Proposed Study Plan (NLT 45 days of the end of PAD and SD1 
comment period) 


7/13/16 
(Wednesday) 


8/26/16 
(Friday) 


(e) SSWD Hold Proposed Study Plan meeting (NLT 30 days after date 
Proposed Study Plan filed) 


8/27/16 
(Saturday) 


9/26/16 
(Monday) 


18 C.F.R. § 5.12.  COMMENTS ON PROPOSED STUDY PLAN 


-- Relicensing 
Participants 


File comments on Proposed Study Plan (NLT 90 days after date 
Proposed Study Plan is filed) 


8/27/16 
(Saturday) 


11/24/16 
(Thursday) 


18 C.F.R. § 5.13.  REVISED STUDY PLAN AND STUDY PLAN DETERMINATION 


(a) SSWD File Revised Study Plan (NLT 30 days of date Proposed Study Plan 
comment period ends)  


11/25/16 
(Friday) 


12/26/16 
(Monday) 


(b) Relicensing 
Participants 


File comments on Revised Study Plan (NLT 15 days of the date 
Revised Study Plan is filed) 


12/27/16 
(Tuesday) 


1/10/17 
(Tuesday) 


(c) FERC Issue Study Plan Determination (NLT 30 days of date Revised Study 
Plan is filed) 


12/27/16 
(Tuesday) 


1/25/17 
(Wednesday) 


(d) FERC Revised Study Plan deemed approved (20th day after FERC 
Determination if no study plan disputes filed) 


2/14/17 
(Tuesday) 


18 C.F.R. § 5.14.  FORMAL STUDY DISPUTE RESOLUTION PROCESS 


(a) 


Mandatory 
Conditioning 
Agencies and 


Tribes 


File Notice of Dispute (NOD) (NLT 20 days of date FERC 
Determination issued) 


1/25/17 
(Wednesday) 


2/14/17 
(Tuesday) 


(d) FERC Convene Dispute Resolution Panel (NLT 20 days of date NOD filed) 2/15/17 
(Wednesday) 


3/6/17 
(Monday) 


(i) 
SSWD &  


Relicensing 
Participants 


File comments on NOD (NLT 25 days of date NOD filed) 2/15/17 
(Wednesday) 


3/13/17 
(Monday) 


(k) Dispute Resolution 
Panel (DRP) Deliver to FERC finding on NOD (NLT 50 days of date NOD filed) 2/15/17 


(Wednesday) 
4/5/17 


(Wednesday) 


(l) FERC Director of Office of Energy Projects issues written determination 
regarding NOD (NLT 70 days of date NOD filed) 


2/15/17 
(Wednesday) 


4/25/17 
(Tuesday) 


 


(b)(6)(i) 
SSWD & 


Relicensing 
Participants 


During first stage consultation, if SSWD and Relicensing 
Participant disagree regarding any matter or regarding the need to 
conduct a study or gather information, SSWD or the Relicensing 
Participant may refer the dispute in writing to FERC for resolution, 
providing a copy to other affected parties (any time during first 
stage consultation). 


Until First Stage Consultation ends 


(b)(6)(ii) Disagreeing 
Party 


If a dispute is filed with FERC, the disagreeing party may file a 
response (NLT 15 days from the date the dispute is filed with 
FERC) 


NLT 15 days from the date 
the dispute is filed with FERC 


(b)(6)(iv) FERC FERC resolves dispute -- -- 
18 C.F.R. § 5.15.  CONDUCT STUDIES 18 C.F.R. § 16.8.  SECOND STAGE CONSULTATION – CONDUCT STUDIES 


(a) SSWD Conduct studies 2/15/17 
(Wednesday)4 


2/14/18 
(Wednesday)4 (c)(1) SSWD Conduct studies 11/10/16 


(Thursday)5 
1/30/19 


(Wednesday)5 
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Table 1.5-1.  (continued) 
Integrated Licensing Process (ILP) Traditional Licensing Process (TLP) 


18 C.F.R. § 5.15.  CONDUCT STUDIES 18 C.F.R. § 16.8.  SECOND STAGE CONSULTATION – CONDUCT STUDIES 


Subsection(s) Lead Activity1 
Timeframe 


(Start and Finish)2 Subsection(s) Lead Activity1 
Timeframe 


(Start and Finish)2 
(b) SSWD File periodic progress reports FERC determine frequency 


 


(c)(1) SSWD File Initial Study Report (NLT 1 year after FERC’s approval of 
Revised Study Plan) 


2/15/17 
(Wednesday) 


2/14/18 
(Wednesday) 


(c)(2) SSWD Hold Initial Study Report meeting (NLT 15 days of date Initial Study 
Report filed) 


2/15/18 
(Thursday) 


3/1/18 
(Thursday) 


(c)(3) SSWD 
File Initial Study Report meeting summary including proposed plan 
modifications and new studies (NLT 15 days after Initial Study 
Report meeting) 


3/2/18 
(Friday) 


3/16/18 
(Friday) 


(c)(7) FERC Approval of meeting summary and study plan modifications if no 
disagreements filed (30th day after meeting summary filed) 


4/16/18 
(Monday) 


(c)(4) Relicensing 
Participants 


File disagreements with meeting summary including SSWD’s 
proposed study plan modifications and new studies (NLT 30 days 
after Initial Study Report meeting summary filed)  


3/17/18 
(Saturday) 


4/16/18 
(Monday) 


(c)(5) 
SSWD &  


Relicensing 
Participants 


File responses to disagreements (NLT 30 days after disagreement  
period ends)  


4/17/18 
(Tuesday) 


5/16/18 
(Wednesday) 


(c)(6) FERC Resolve disagreement and amend study plan (NLT 30 days after 
responses to disagreements period ends) 


5/17/18 
(Thursday) 


6/15/18 
(Thursday) 


(f) SSWD File Updated Study Report, including election of SSWD to file a 
DLA rather than a PLP, if SSWD chose to do so 


2/15/18 
(Thursday)4 


2/14/19 
(Thursday)4 


(c)(2) SSWD Hold Updated Study Report meeting (NLT 15 days of date Updated 
Study Report filed) 


2/15/19 
(Friday) 


3/1/19 
(Friday) 


(c)(3) SSWD 
File Updated Study Plan meeting summary including SSWD’s 
proposed study plan modifications and new studies (NLT 15 days 
after Updated Study Report meeting) 


3/2/19 
(Saturday) 


3/18/19 
(Monday) 


(c)(7) FERC Approve meeting summary and study plan modifications if no 
disagreements filed (30 days after meeting summary filed) 


4/17/19 
(Wednesday) 


(c)(4) Relicensing 
Participants 


File disagreements with meeting summary and proposed study 
modifications and new studies (NLT 30 days after Updated Study 
Report meeting summary filed)  


3/19/19 
(Tuesday) 


4/17/19 
(Wednesday) 


(c)(5) 
SSWD &  


Relicensing 
Participants 


File response to disagreements (NLT 30 days after disagreement 
period ends)  


4/18/19 
(Thursday) 


5/17/19 
(Friday) 


(c)(6) FERC Resolve disagreement and amend study plan (NLT 30 days after 
response to disagreements period ends) 


5/18/19 
(Saturday) 


6/17/19 
(Monday) 


 


(c)(2) Relicensing 
Participants 


During Second Stage Consultation, a Relicensing Participant may 
requests SSWD conduct a study or gather information not 
previously identified.  SSWD must promptly initiate the study or 
gather the information, unless it refers the request to FERC for 
resolution (during second stage consultation). 


When Second Stage 
Consultation begins 


Until Second Stage 
Consultation ends 


(c)(2) SSWD SSWD may refer the request to FERC for dispute resolution, 
copying affected parties. -- -- 


(b)(6)(ii) SSWD 
If SSWD files the dispute with FERC, other affected parties may 
file a response (NLT 15 days from the date the dispute is filed with 
FERC) 


NLT 15 days from the date 
SSWD files the dispute with FERC 


(b)(6)(iv) FERC FERC resolves dispute -- -- 
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Table 1.5-1.  (continued) 
Integrated Licensing Process (ILP) Traditional Licensing Process (TLP) 


Subsection(s) Lead Activity1 
Timeframe 


(Start and Finish)2 Subsection(s) Lead Activity1 
Timeframe 


(Start and Finish)2 
18 C.F.R. § 5.16.  PRELIMINARY LICENSING PROPOSAL OR DRAFT LICENSE APPLICATION 18 C.F.R. § 16.8.  SECOND STAGE CONSULTATION – DRAFT LICENSE APPLICATION 


(a)–(d) SSWD 
File Preliminary Licensing Proposal (PLP) or Draft License 
Application (DLA) (No less than 150 days prior to deadline for 
filing license application) 


1/31/19 
(Thursday) c(4) SSWD 


Provide to agencies and Native American tribes a copy of the DLA, 
including full documentation of consultation. (No less than 150 
days prior to deadline for filing license application) 


1/31/19 
(Thursday) 


(e) Relicensing 
Participants File comments on PLP/DLA (NLT 90 days of date PLP or DLA filed) 2/1/19 


(Friday) 
5/1/19 


(Wednesday) c(5) 
Resource Agencies 
& Native American 


Tribes 


Provide written comments on DLA to SSWD (NLT 90 days of date 
PLP or DLA filed) 


2/1/19 
(Friday) 


5/1/19 
(Wednesday) 


 


c(6)(i)&(iii) 


SSWD, 
Resource Agencies 
& Native American 


Tribes 


If comments indicate that a resource agency or Native American 
tribe has a substantive disagreement with SSWD’s conclusions 
regarding resource impacts or proposed PM&E measures, SSWD 
holds at least one joint meeting with the disagreeing resource 
agency or Native American tribe and other agencies with similar or 
related areas of interest, expertise, or responsibility to discuss and 
to attempt to reach agreement.  SSWD and the disagreeing resource 
agency or Native American tribe may conclude the joint meeting 
with a document embodying any agreement and any issues that are 
unresolved.  (NLT 60 days from the date of the written comments of 
the disagreeing agency or Indian tribe) 


5/2/19 
(Thursday) 


7/1/19 
(Monday) 


c(6)(ii) SSWD 


Consult with disagreeing party and others about scheduling of joint 
meeting, and provide FERC, disagreeing party and others with 
written notice of the time and place of the joint meeting and a 
written agenda of the issues to be discussed at the joint  meeting 
(NLT 15 days in advance of the joint meeting) 


NLT 15 days in advance 
of the joint meeting 


c(7) SSWD & 
Disagreeing Party 


SSWD and the disagreeing resource agency or Native American 
tribe may conclude the joint meeting with a document embodying 
any agreement and any issues that are unresolved. 


-- -- 


c(8) SSWD 


SSWD describe all disagreements with a resource agency or Native 
American tribe on technical or PM&E measures in its application, 
including an explanation of the basis for SSWD’s disagreement 
with the resource agency or Native American tribe. 


-- -- 


18 C.F.R. § 5.16.  PRELIMINARY LICENSING PROPOSAL OR DRAFT LICENSE APPLICATION 18 C.F.R. § 16.8.  THIRD STAGE CONSULTATION – FINAL LICENSE APPLICATION 


(a) SSWD File a Final License Application (FLA) (NLT 2 years prior to 
expiration of the current license) 


7/1/19 
(Monday) (d)(1) SSWD 


File a Final License Application (FLA) and provide a copy of the 
FLA to agencies, Native American tribes, governmental offices and 
consulted members of the public (NLT 2 years prior to expiration 
of the current license) 


7/1/19 
(Monday) 


 (f) SSWD 


Include in Exhibit E documentation of all consultation regarding 
comments, recommendation and proposed terms and conditions 
and studies.  If the comments, recommendation and proposed terms 
and conditions and studies were not accepted by SSWD, describe 
why.  (unspecified) 


Include in FLA 


1 The activity description is a good faith effort to summarize the pertinent regulation.  The reader is encouraged to read the specific regulation. 
2 18 C.F.R. § 385.2007(a)(2) provides that if a filing date falls on a Saturday, Sunday or federal legal public holiday, the deadline for filing becomes the next business day.  The schedule includes this consideration. 
3 Assumes Relicensing Participants request and receive a 60 day extension, so the total duration for Relicensing Participants to identify necessary studies is 120 days. 
4 The ILP schedule assumes that studies begin when FERC’s Study Determination is deemed final, and may continue for 2 years or more, as determined by FERC. 
5 The TLP schedule assumes that studies begin after the deadline for providing to SSWD written comments identifying necessary studies or information, and may continue until SSWD files the FLA. 
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SSWD anticipates that FERC will issue its own schedule, which will become the formal 
relicensing schedule, after SSWD files its NOI and PAD, and that FERC’s schedule will include 
the post-application filing period (i.e., from filing of the FLA through issuance of a new license). 
 
1.5.2 SSWD’s Proposed Location and Dates of the TLP Joint Meeting 


and Site Visit or the ILP NEPA Scoping Meeting and Site Visit 
 
1.5.2.1 TLP Joint Meeting and Site Visit 
 
If FERC authorizes SSWD to use the TLP and based on the TLP process schedule in Table  
1.5-1, SSWD’s proposed date and location of the TLP site visit is as follows: 
 


• Proposed Site Visit – from 9:00 AM to 3:00 PM on May 18, 2016 (Wednesday) at the 
Project. 


 
SSWD proposes holding two TLP joint meetings on the day after the site visit:  one meeting in 
the morning to focus on resource agency concerns and one in the evening to focus on the 
public’s views.  Specifically, SSWD proposes: 


• Proposed Joint Meetings – from 9:00 AM to noon and from 6:00 PM to 9:00 PM on  
May 19, 2016 (Thursday) at HDR, Inc., 2379 Gateway Oaks Drive, Suite 200, 
Sacramento, CA. 


 
The above site visit and joint meeting will only occur if FERC authorizes SSWD’s use of the 
TLP. 
 
1.5.2.2 ILP NEPA Scoping Meeting and Site Visit 
 
If FERC does not approve SSWD’s request to use the TLP, Section 5.6(d)(1) of 18 C.F.R. 
requires an applicant using the ILP to include in its PAD a proposal to FERC for dates and 
locations for FERC’s ILP scoping meeting and site visit.  Based on the ILP process schedule in 
Table 1.5-1, the ILP scoping meeting and site visit would occur in March 2016.  SSWD’s 
propose date and location of the ILP site visit are as follows: 


• Proposed Site Visit – from 9:00 AM to 3:00 PM on March 16, 2016 (Wednesday) at the 
Project. 


 
SSWD proposes holding two ILP coordinated scoping meetings on the day after FERC’s site 
visit:  one meeting in the morning to focus on resource agency concerns and one in the evening 
to focus on the public’s views.  Specifically, SSWD proposes: 


• Proposed Scoping Meetings – from 9:00 AM to noon and from 6:00 PM to 9:00 PM on 
March 17, 2016 (Thursday) at HDR, Inc., 2379 Gateway Oaks Drive, Suite 200, 
Sacramento, CA. 
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However, FERC will set the schedule and location for a FERC ILP scoping meeting and site 
visit, if the ILP is used. 
 
1.5.3 Discretionary Activities 
 
Table 1.5-1 provides a schedule of regulatory deadlines that must be adhered to by Relicensing 
Participants, including SSWD and FERC.  However, within the confines of those regulations, 
SSWD may choose to undertake discretionary activities to facilitate the relicensing, such as 
holding additional meetings/workshops to collaboratively develop study proposals, review study 
results, and develop resource management measures. 
 
1.5.4 Relicensing Communication Guidelines 
 
1.5.4.1 Objectives 
 
The communication guidelines describe how SSWD plans to communicate and interact with 
Relicensing Participants during the relicensing, regardless of whether the ILP or TLP is used. 
 
It should be noted that: 


• These guidelines do not supersede or in any way modify FERC’s regulations, or any 
other federal or State of California regulations related to the relicensing, including those 
related to Section 106 of the NHPA, Section 7 of the ESA, or Section 401 of the CWA. 


• These guidelines do not apply to FERC or any documents, meetings, correspondence, or 
other actions for which FERC is responsible during the relicensing process. 


• These guidelines do not apply to Relicensing Participants.  Each Relicensing Participant 
may choose how it wishes to communicate during the relicensing. 


• These are guidelines, not hard rules. 


• SSWD may revise these communication guidelines as necessary at any time during the 
relicensing process. 


 
1.5.4.2 Participation 
 
1.5.4.2.1 Participants 
 
Participation in the relicensing is open to any federal agency; State of California agency; local 
agency; NGOs; Native American tribes, including tribes that are formally recognized by the 
federal government, tribes that are not formally recognized by the federal government, and 
members of tribes; businesses; and unaffiliated members of the public.  SSWD assumes that each 
Relicensing Participant is authorized to speak on behalf of the agency, organization, or affiliation 
that he or she represents in the relicensing. 
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1.5.4.2.2 Late Participation in the Relicensing 
 
SSWD anticipates that each Relicensing Participant that begins participating in the relicensing 
after the beginning of the relicensing processes (i.e., filing of the NOI and PAD) will take 
actions, including consulting with SSWD and other Relicensing Participants regarding available 
information, as necessary to become informed and “up-to-speed” should the Relicensing 
Participant enter the relicensing after it has formally begun.  SSWD intends that late or delayed 
participation will not be allowed to disrupt the relicensing. 
 
1.5.4.3 Relicensing Participants Contact List 
 
SSWD will maintain a list of parties that are likely to be interested in the relicensing32 or that 
have specifically expressed to SSWD an interest in the relicensing. 
 
SSWD will request that each of these potentially interested parties provide appropriate 
information (i.e., name, title, affiliation, mailing address, and telephone and fax numbers, and e-
mail address) for its designated contact for the relicensing.  SSWD assumes that designated 
contacts will keep the appropriate members of their agency, tribe, or NGO advised of relicensing 
activities.  Also, SSWD anticipates that each agency, tribe, and NGO will notify SSWD if 
contact information for its designated contact changes. 
 
Relicensing is a long process that will extend for at least 5 years.  To keep the Relicensing 
Participants Contact List current, SSWD will periodically issue an e-mail to all those on the 
Contact List asking for each contact to confirm that he or she wishes to remain on the Contact 
List.  SSWD will assume that those who do not respond in a timely fashion are no longer 
interested in the relicensing and delete those individuals from the Contact List. 
 
Because SSWD understands that many people would be uncomfortable if their contact 
information was made readily available, SSWD does not intend to provide the Contact List to 
parties or otherwise make it available. 
 
1.5.4.4 Relicensing Website 
 
SSWD has established and will maintain a publicly accessible internet website as a means of 
making information regarding the relicensing readily available to Relicensing Participants.  
Examples of information that will be provided on the website include the initial FERC license 
for the Project including an annotated current license, FERC filings, FERC orders regarding the 
relicensing, and relicensing documents (e.g., the NOI and PAD, as well as other documents as 
they are developed).  Many of the folders on the website will be empty until the documents for 
each folder are developed. 
 
SSWD’s Relicensing Website can be accessed at www.sswdrelicensing.com. 
 


                                                 
32  The initial parties on the Contact List are listed in SSWD’s NOI. 



http://www.sswdrelicensing.com/
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1.5.4.5 Meetings 
 
As noted above, these communication guidelines apply only to SSWD-sponsored meetings.  
SSWD anticipates that meetings sponsored by another party (e.g., FERC or a Relicensing 
Participant) will be organized, announced, hosted, and followed-up on by that other party.  The 
guidelines SSWD intends to follow for SSWD-sponsored meetings are provided below. 
 
1.5.4.5.1 Meeting Locations and Start Time 
 
SSWD intends that meeting locations, including those for regularly scheduled meetings, and start 
times will be selected by SSWD in consultation with interested Relicensing Participants to 
ensure the greatest participation by those who wish to attend the meeting and the least amount of 
inconvenient travel for meeting participants overall.  SSWD assumes that each Relicensing 
Participant will be aware of any meeting start time and location posted on the Relicensing 
Website Event Calendar.   
 
1.5.4.5.2 Event Calendar 
 
An Event Calendar that includes scheduled SSWD-sponsored meetings, as well as key 
relicensing milestone dates, will be maintained on the Relicensing Website.  Relicensing 
Participants and others may view the Event Calendar to see when a meeting is planned.  The 
calendar will provide details, such as location and an agenda for the meeting. 
 
1.5.4.5.3 Meeting Agenda 
 
SSWD will develop an agenda for an upcoming meeting based on regulatory requirements and 
input from the Relicensing Participants at previous meetings or as otherwise reasonable.  
Standard items on each meeting agenda will include: 


• Introductions 


• Purpose of Meeting 


• Review of Agenda 


• Review Overall Relicensing Schedule 


• Administrative Items, if any 


• Status Reports If Appropriate or Requested, if any 


• Specific Meeting Agenda Items 


• Review of Decisions and Action Items 


Those who plan to attend a SSWD-sponsored meeting should understand that those at the 
meeting may re-organize the agenda or proceed through an agenda at a faster or slower pace than 
anticipated when the agenda was developed. 
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1.5.4.5.4 Telephone Calling into Planned In-Person Meetings 
 
SSWD believes that in-person participation in a meeting rather than by telephone is a more 
effective and desirable form of communication.  However, to accommodate constrained 
schedules, encourage participation, and make meetings as accessible as possible to meeting 
participants, SSWD will attempt to arrange a telephone call-in line for a Relicensing Participant, 
if the meeting room has such capabilities and if requested by that Relicensing Participant at least 
3 days in advance of the meeting.  If there is a call-in number available, SSWD will forward the 
call-in number to the Relicensing Participant who requested it.  However, SSWD does not 
guarantee the quality of the phone connection or that the Relicensing Participant that participates 
by telephone will be forwarded all material that may be reviewed at the meeting.  SSWD does 
not intend that any Relicensing Participant will routinely participate in meetings by telephone:  
the telephone call-in line is offered as an occasional remedy, not a permanent accommodation. 
 
1.5.4.5.5 Meeting Moderation/Facilitation 
 
SSWD is committed to an open and transparent process with a free exchange of information and 
interests among SSWD and all Relicensing Participants during meetings.  SSWD anticipates that 
SSWD will lead SSWD-sponsored meetings.  SSWD will make a good-faith effort to ensure that 
all meeting participants are heard during the meeting. 
 
If SSWD and Relicensing Participants agree that a facilitator is pivotal to the success of any 
particular SSWD-sponsored meeting or group of meetings, SSWD will provide a neutral third-
party facilitator for that relicensing meeting or group of meetings. 
 
1.5.4.5.6 Meeting Action Items and Decisions 
 
SSWD does not intend to prepare a summary of SSWD-sponsored meetings unless:  1) SSWD 
and Relicensing Participants agree that a summary would be important in tracking a particular 
issue and agree on specific wording that will be included in the summary; or 2) FERC 
regulations require a summary of the meeting be prepared and filed with FERC.  If SSWD 
prepares a summary, SSWD will post the summary on the Relicensing Website Event Calendar 
for that meeting. 
 
1.5.4.5.7 Privileged Meetings 
 
Some meetings and information prepared for or shared during a meeting may be Privileged.  For 
example, information on Native American resources and locations of sensitive environmental 
and cultural resources are considered confidential, Privileged material with restrictions on their 
distribution.  SSWD will share Privileged information with only those Relicensing Participants 
who have a need to view the material.  Further, SSWD anticipates that any Relicensing 
Participant providing Privileged information to SSWD will identify the information as Privileged 
or confidential in advance of providing it to SSWD. 
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1.5.4.5.8 Attendance at Meetings 
 
SSWD encourages each Relicensing Participant to make a good faith effort to be represented at 
every SSWD-sponsored relicensing meeting that is of interest to the Relicensing Participant. 
 
1.5.4.5.9 Preparation for Meetings 
 
SSWD encourages Relicensing Participants to make good faith efforts to arrive at meetings on 
time, read background information provided before each meeting, and be prepared to effectively 
discuss topics on the meeting agenda.  SSWD encourages Relicensing Participants to discuss 
material on the agenda with other Relicensing Participants whom they think might be interested 
in the material. 
 
1.5.4.5.10 Caucus 
 
SSWD encourages Relicensing Participants to call for a caucus, if needed, at any time during a 
SSWD-sponsored meeting. 
 
1.5.4.5.11 Relicensing Participants Unable to Attend a Meeting 
 
If a Relicensing Participant finds that he or she is unable to attend, or is unable to have a 
representative attend a SSWD-sponsored meeting, the Relicensing Participant may provide to 
SSWD any input the Relicensing Participant wishes to be considered at the meeting.  If this 
occurs, SSWD will make a good faith effort to convey the information accurately, disclosing 
who provided the information and when they provided it, to Relicensing Participants at the 
meeting. 
 
1.5.4.6 Documents 
 
FERC’s regulations identify a number of documents that are required during relicensing.  The 
ILP and TLP regulations stipulate that either FERC, the applicant, or in some instances another 
party, is responsible for producing these necessary documents.  SSWD anticipates that there will 
also be other informal documents generated during the course of the relicensing. 
 
1.5.4.6.1 FERC’s Documents 
 
For documents issued by FERC, SSWD anticipates that FERC will distribute the documents in 
accordance with FERC’s protocols.  SSWD anticipates that all documents issued or received by 
FERC will be posted and publicly available in the e-Library on FERC’s website at 
www.ferc.gov.  To view these, a Relicensing Participant should click on “Documents and 
Filing,” “eLibrary,” then “General Search.”  FERC’s website provides further instructions for 
obtaining documents.  Each Relicensing Participant can register to receive a notice each time 
FERC posts a document to its website regarding the relicensing of the Project.  To register, a 
Relicensing Participant should go to FERC’s website, click on “Documents and Filing,” and then 
“eSubscription.”  FERC’s website provides further instructions. 
 



http://www.ferc.gov/
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1.5.4.6.2 Non-SSWD or FERC Generated Documents 
 
SSWD expects that any Relicensing Participant who creates, files with FERC, or distributes a 
document including correspondence will be responsible for the distribution of the document.  A 
Relicensing Participant should not assume that, by using the “Reply All” function in a SSWD-
generated e-mail, all Relicensing Participants on the Contact List received his or her e-mail. 
 
SSWD reminds Relicensing Participants that FERC encourages parties when filing material with 
FERC to submit an electronic filing pursuant to Section 385.2003(a), or file a complete hardcopy 
original and required number of copies of the filing to the Office of the Secretary, Federal 
Energy Regulatory Commission, 888 First Street, N.E., Washington, DC 20426.  The filing 
should reference the Project (Camp Far West Hydroelectric Project) and FERC Project number 
(2997). 
 
1.5.4.6.3 SSWD’s Documents 
 
SSWD anticipates using FERC’s e-Filing whenever possible for documents SSWD files with 
FERC, and anticipates distributing such documents by e-mail, compact disc (CD or DVD), or 
paper copy to Relicensing Participants, as appropriate.  The distribution will also go to FERC’s 
Service List after FERC establishes a formal Service List.  SSWD plans to use e-mail for 
distribution of informal documents it initiates.  SSWD will have the date, the name of the 
document, and the page number on each page of each document SSWD produces.  Other 
miscellaneous information, such as “draft,” will be shown in the footer of each page of the 
document, if appropriate. 
 
1.5.4.6.4 Collaboratively Developed Documents 
 
SSWD anticipates that at times SSWD and Relicensing Participants may desire to develop a 
document collaboratively.  In those cases and unless otherwise agreed to by SSWD and 
Relicensing Participants interested in the document, SSWD plans to use a single-text approach.  
Specifically, once an initial draft of the document is developed, SSWD plans to post the 
document on its Relicensing Website in Microsoft Word or some other appropriate format (i.e., 
not *.pdf or a password-protected document) that can be downloaded from the Relicensing 
Website and used by Relicensing Participants.  This is referred to as a “Posted File.” 
 
As a Posted File is revised, SSWD anticipates that SSWD or the Relicensing Participant who 
revises the Posted File will include in the file name the date of the version of the file and the 
author/reviser.  For instance, a file may be named “Water Quality Study Proposal 
SWRCB110116.doc” to indicate the Posted File is a version of a water quality study proposal, 
the revisions were made by the SWRCB, and the date of the file is November 1, 2016.  SSWD 
anticipates that the author or reviewer will ensure that the appropriate headers and footers are on 
the file and that the date of the file in the footer matches the date in the file name – this is not 
SSWD’s responsibility.  SSWD plans to post the revised file on the Relicensing Website if 
SSWD made the revision, or post the file once provided to SSWD if a Relicensing Participant 
made the revision. 
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Periodically, SSWD may remove from the Relicensing Website files that have been revised or 
are otherwise out-of-date. 
 
SSWD intends that all changes to a Posted File will be made in Microsoft Word Track Changes 
or other appropriate manner so that changes and/or comments can easily be understood, shared, 
and integrated into a revised text. 
 
SSWD plans that Track Changes on a Posted File may be accepted if SSWD and Relicensing 
Participants developing the document agree. 
 
1.5.4.6.5 Availability of Information in PAD 
 
In accordance with 18 C.F.R. 5.6(c)(2) and Section 5.2, SSWD plans to provide sources of 
information on the existing environment and known or potential resource impacts included in the 
PAD to anyone who requests the information.  SSWD will make a good faith effort to provide 
the document within 30 days of receipt of request.  The document may be provided electronically 
(e.g., by e-mail or on CD/DVD) unless the party requesting asks for the information in hardcopy.  
Except for agencies, SSWD may charge a reasonable cost for copying and postage for the 
material. 
 
1.5.4.7 Personal Conduct 
 
1.5.4.7.1 Respect for Participants 
 
SSWD will respect at all times the personal integrity, values, and legitimacy of the interests of 
each Relicensing Participant, and expects that each Relicensing Participant will do the same. 
 
1.5.4.7.2 Commitments 
 
SSWD will not make commitments lightly, and expects that Relicensing Participants will do the 
same. 
 
1.5.4.7.3 Communicating Interests 
 
At SSWD-sponsored meetings, SSWD will make a good faith effort to ensure that adequate time 
is provided for the interests of all Relicensing Participants to be discussed and acted upon.  
However, SSWD does not intend to routinely defer decisions or allow the relicensing process to 
be disrupted by delays. 
 
SSWD will communicate its interests in topics under consideration, and expects Relicensing 
Participants will do the same.  SSWD firmly believes that it is incumbent upon SSWD and each 
Relicensing Participant to state his or her interests, and that timely voicing of these interests is 
essential to enable meaningful dialogue and full consideration of different points of view.  
SSWD will share resource information and identify its understanding of relevant agency laws, 
regulations and policies with regards to assessment of potential impacts and development of 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Introduction 
 ©2016, South Sutter Water District Page 1-49 


potential resource management measures, and encourages Relicensing Participants to do the 
same. 
 
1.5.4.8 Communications 
 
SSWD understands that all Relicensing Participants, including SSWD, are free to communicate 
informally with each other; however, all parties are encouraged to share relevant 
communications with SSWD and among all Relicensing Participants, as appropriate. 
 
Other than verbal communications at meetings, SSWD will use e-mail as the primary means of 
SSWD’s formal communication among Relicensing Participants. 
 
SSWD will treat telephone calls with Relicensing Participants informally, with no specific 
documentation. 
 
1.6 List of Attachments 
 
There are no attachments to this section. 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


Introduction Pre-Application Document February 2016 
Page 1-50 ©2016, South Sutter Water District  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Page Left Blank





		Introduction

		1.1 South Sutter Water District’s Intent to Apply for a New License for the Camp Far West Hydroelectric Project

		1.1.1 The South Sutter Water District

		1.1.2 Brief Description of the Project



		1.2 Purpose of the Pre-Application Document

		1.3 Statutory and Regulatory Requirements

		1.3.1 Migratory Bird Treaty Act of 1918

		1.3.2 Federal Power Act of 1920

		1.3.2.1 Section 4(e) Conditions

		1.3.2.2 Section 10(a) Recommendations

		1.3.2.3 Section 10(j) Recommendations

		1.3.2.4 Section 18 Fishway Prescriptions



		1.3.3 Bald and Golden Eagle Protection Act of 1940

		1.3.4 California Fully Protected Species Statutes (1957)

		1.3.5 National Historic Preservation Act of 1966

		1.3.6 Wild and Scenic Rivers Act of 1968

		1.3.7 National Environmental Policy Act of 1969

		1.3.8 Federal Water Pollution Control Act of 1970

		1.3.9 Clean Air Act of 1970

		1.3.10 California Environmental Quality Act of 1970

		1.3.11 Coastal Zone Management Act of 1972

		1.3.12 California Wild and Scenic Rivers Act of 1972

		1.3.13 Endangered Species Act of 1973

		1.3.14 Magnuson-Stevens Fishery Conservation and Management Act of 1976

		1.3.15 California Native Plant Protection Act of 1977

		1.3.16 Pacific Northwest Electric Power Planning and Conservation Act of 1980

		1.3.17 Wilderness Act of 1984

		1.3.18 California Endangered Species Act of 1984

		1.3.19 Americans with Disabilities Act of 2010



		1.4 Comprehensive Plans

		1.4.1 Qualifying Plans

		1.4.1.1 California Advisory Committee on Salmon and Steelhead Trout.  1988.  Restoring the balance: 1988 annual report.  Sausalito, California.  84 pp.

		1.4.1.2 California Department of Fish and Game.  2007.  California Wildlife: Conservation challenges, California’s wildlife action plan.  Sacramento, California.  2007.

		1.4.1.3 California Department of Fish and Game.  U.S. Fish and Wildlife Service.  National Marine Fisheries Service.  Bureau of Reclamation.  1988.  Cooperative agreement to implement actions to benefit winter-run Chinook salmon in the Sacramento Rive...

		1.4.1.4 California Department of Fish and Game.  1990.  Central Valley salmon and steelhead restoration and enhancement plan.  Sacramento, California.  April 1990.  115 pp.

		1.4.1.5 California Department of Fish and Game.  1993.  Restoring Central Valley streams: A plan for action.  Sacramento, California.  November 1993.  129 pp.

		1.4.1.6 California Department of Fish and Game.  1996.  Steelhead restoration and management plan for California.  February 1996.  234 pp.

		1.4.1.7 California Department of Fish and Wildlife.  2003.  Strategic plan for trout management; A plan for 2004 and beyond.  Sacramento, California.  November 2003.

		1.4.1.8 California Department of Fish and Wildlife.  2008.  California aquatic invasive species management plan.  Sacramento, California.  January 18, 2008.

		1.4.1.9 California Department of Parks and Recreation.  1998.  Public Opinions and Attitudes on Outdoor Recreation in California.  Sacramento, California.  March 1998.

		1.4.1.10 California Department of Parks and Recreation.  1980.  Recreation outlook in Planning District 3. Sacramento, California. June 1980.  82 pp.

		1.4.1.11 California Department of Parks and Recreation.  1994.  Statewide California Outdoor Recreation Plan.  Sacramento, California.  April 1994.

		1.4.1.12 California Department of Water Resources.  1983.  The California water plan:  Projected use and available water supplies to 2010.  Bulletin 160–83.  Sacramento, California.  December 1983.  268 pp.

		1.4.1.13 California Department of Water Resources.  1994.  California water plan update.  Bulletin 160–93.  Sacramento, California.  October 1994.  Two volumes and Executive Summary.

		1.4.1.14 California Department of Water Resources.  2000.  Final programmatic environmental impact statement/environmental impact report for the CALFED Bay-Delta Program. Sacramento, California. July 2000. CD ROM, including associated plans.

		1.4.1.15 California State Water Resources Control Board.  1995.  Water quality control plan report.  Sacramento, California.  Nine volumes.

		1.4.1.16 The Resources Agency.  1983.  Department of Parks and Recreation.  Recreation needs in California.  Sacramento, California.  March 1983.  39 pp and appendices.

		1.4.1.17 The Resources Agency.  1989.  Upper Sacramento River fisheries and riparian habitat management plan.  Sacramento, California.  January 1989.

		1.4.1.18 National Marine Fisheries Service.  2014.  Recovery plan for the Evolutionary Significant Units of Sacramento River Winter-run Chinook salmon and Central Valley Spring-run Chinook salmon and the distinct population segment of California Centr...

		1.4.1.19 National Park Service.  The Nationwide Rivers Inventory.  Department of the Interior, Washington, D.C. 1993.

		1.4.1.20 State Water Resources Control Board.  1999.  Water quality control plans and policies adopted as part of the State comprehensive plan.  April 1999.

		1.4.1.21 U.S. Fish and Wildlife Service.  1990.  Central Valley habitat joint venture implementation plan: a component of the North American waterfowl management plan.  February 1990.

		1.4.1.22 U.S. Fish and Wildlife Service.  2001.  Final restoration plan for the anadromous fish restoration program.  Department of the Interior, Sacramento, California.  January 9, 2001.

		1.4.1.23 U.S. Fish and Wildlife Service.  Canadian Wildlife Service.  1986.  North American waterfowl management plan.  Department of the Interior.  Environment Canada.  May 1986.

		1.4.1.24 U.S. Fish and Wildlife Service.  n.d.  Fisheries USA:  the recreational fisheries policy of the U.S. Fish and Wildlife Service.  Washington, D.C.



		1.4.2 Non-Qualifying Comprehensive Plans



		1.5 SSWD’s Relicensing Process Plan and Schedule

		1.5.1 Regulatory Relicensing Deadlines

		1.5.2 SSWD’s Proposed Location and Dates of the TLP Joint Meeting and Site Visit or the ILP NEPA Scoping Meeting and Site Visit

		1.5.2.1 TLP Joint Meeting and Site Visit

		1.5.2.2 ILP NEPA Scoping Meeting and Site Visit



		1.5.3 Discretionary Activities

		1.5.4 Relicensing Communication Guidelines

		1.5.4.1 Objectives

		1.5.4.2 Participation

		1.5.4.2.1 Participants

		1.5.4.2.2 Late Participation in the Relicensing



		1.5.4.3 Relicensing Participants Contact List

		1.5.4.4 Relicensing Website

		1.5.4.5 Meetings

		1.5.4.5.1 Meeting Locations and Start Time

		1.5.4.5.2 Event Calendar

		1.5.4.5.3 Meeting Agenda

		1.5.4.5.4 Telephone Calling into Planned In-Person Meetings

		1.5.4.5.5 Meeting Moderation/Facilitation

		1.5.4.5.6 Meeting Action Items and Decisions

		1.5.4.5.7 Privileged Meetings

		1.5.4.5.8 Attendance at Meetings

		1.5.4.5.9 Preparation for Meetings

		1.5.4.5.10 Caucus

		1.5.4.5.11 Relicensing Participants Unable to Attend a Meeting



		1.5.4.6 Documents

		1.5.4.6.1 FERC’s Documents

		1.5.4.6.2 Non-SSWD or FERC Generated Documents

		1.5.4.6.3 SSWD’s Documents

		1.5.4.6.4 Collaboratively Developed Documents

		1.5.4.6.5 Availability of Information in PAD



		1.5.4.7 Personal Conduct

		1.5.4.7.1 Respect for Participants

		1.5.4.7.2 Commitments

		1.5.4.7.3 Communicating Interests



		1.5.4.8 Communications





		1.6 List of Attachments








South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Water Temperature Monitoring 
 ©2016, South Sutter Water District Page 1 of 10 


Study 2.1 
WATER TEMPERATURE MONITORING 


February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) may have an effect on water temperatures. 
 
2.0 Study Goals and Objectives 
 
The goal of this Water Temperature Monitoring Study (Study) is to provide information to 
determine whether continued Project O&M has an adverse effect on water temperature. 
 
The objective of the study is to collect water temperature data adequate to meet the study goals. 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding water temperature in Camp Far 
West Reservoir and in the Bear River downstream of the reservoir is provided in Section 
3.2.2.9.1 of SSWD’s Pre-Application Document (PAD).   
 
The data collected during this Study will be added to the existing water temperature data to 
provide a larger data set.  These data will be used in the development of water temperature 
models (SSWD’s relicensing Study 2.2) and in future discussions of habitat conditions in Camp 
Far West Reservoir and the Bear River. 
 
4.0 Study Methods 
 
4.1 Study Area 
 
For the purpose of this Study, the Study Area includes:  1) the Bear River and Rock Creek 
immediately upstream from Camp Far West Reservoir; 2) Camp Far West Reservoir; 3) the Bear 
River downstream of Camp Far West Dam to the Feather River confluence; and 4) the Feather 
River immediately upstream and downstream of the Bear River confluence.  Figure 4.1-1 shows 
the Study Area and the location and types of water temperature monitoring that will be 
performed in this Study. 
 
If SSWD proposes an addition to the Project, the Study Area will be expanded if necessary to 
include areas potentially affected by the addition. 
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Figure 4.1-1.  Water temperature monitoring locations. 
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4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to the Federal Energy Regulatory Commission (FERC); Department of Commerce, 
National Oceanic and Atmospheric Administration, National Marine Fisheries Service 
(NMFS); United States Fish and Wildlife Service; California Department of Fish and 
Wildlife (Cal Fish and Wildlife); and the State Water Resources Control Board, 
describing the variance and reason for the variance.  SSWD will summarize in its Draft 
Application for New License (DLA) and in its Final Application for New License (FLA) 
all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, United States Fish and Wildlife Service, 
Cal Fish and Wildlife or State Water Resources Control Board in a form, such as ESRI 
Shapefiles, GeoDatabases, or Coverage with appropriate metadata.  Metadata will be 
Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
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study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in Microsoft® Excel (*.xls) or HEC-DSS (*.dss) format.  A 
viewer for *.dss files (HEC-DSSVue) can be obtained from the United States Army 
Corps of Engineers at the following website as of October 2015: 
http://www.hec.usace.army.mil/software/hec-dssvue/ 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that detail the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The Study will be completed in the four steps:  1) identify monitoring sites; 2) install and 
maintain recorders and collect/download data; 3) perform quality assurance/quality control 
(QA/QC) of data; and 4) prepare report.  Steps 1 and 2 each has two components:  1) stream 
water temperature monitoring; and 2) reservoir water temperature monitoring.  Each step is 
described below. 
 



http://www.hec.usace.army.mil/software/hec-dssvue/
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4.3.1 Step 1 – Identify Monitoring Sites 
 
The locations where stream and reservoir water temperatures data will be collected during the 
Study are described below. 
 
4.3.1.1 Stream Water Temperature 
 
Table 4.3-1 provides a list of 12 locations at which SSWD will maintain continuous water 
temperature recorders in streams, and their locations are shown in Figure 4.1-1.  Each of these 
are locations where data have been collected previously, to maintain continuous data records. To 
the extent possible, continuous water temperature recorders will be located near existing United 
States Geological Survey (USGS) or SSWD stream flow gages in order to relate water 
temperature and flow. 
 
Table 4.3-1.  SSWD water temperature monitoring locations. 


Location River  
Mile1 Installation Date Latitude Longitude 


UPSTREAM OF PROJECT AREA 
Bear River above Camp Far West Reservoir 25.1 4/10/15 39.011685 -121.220506 
Rock Creek above Camp Far West Reservoir -- 8/6/15 39.063471 -121.263205 


DOWNSTREAM OF PROJECT AREA 
Bear River below Powerhouse Outflow 18.0 4/10/15 39.04898 -121.31841 
Bear River below CFW Spillway Channel 17.9 9/30/15 39.04719 -121.31969 
Bear River below Diversion Dam 16.9 4/10/15 39.04163 -121.33235 
Bear River at BRW gage, Highway 65 Crossing 11.4 4/10/15 38.99901 -121.40810 
Bear River at BPG gage, Pleasant Grove Bridge 7.1 4/10/15 38.98561 -121.48329 
Dry Creek above Bear River -- 12/1/15 38.99596 -121.49121 
Bear River near Highway 70 Crossing 3.5 4/10/15 38.97249 -121.54343 
Bear River above Feather River Confluence 0.1 4/10/15 38.93906 -121.57831 
Feather River above Bear River Confluence -- 8/6/15 38.94277 -121.57928 
Feather River below Bear River Confluence -- 4/10/15 38.93802 -121.58038 


1  River miles are for locations in the Bear River only. 
 
 
4.3.1.2 Reservoir Water Temperature 
 
Table 4.3-2 provides a list of locations where reservoir profiles will be collected once per month, 
and their locations are shown in Figure 4.1-1.  The monitoring locations are meant to 
characterize Camp Far West Reservoir water temperatures in the Rock Creek and Bear River 
arms of the reservoir as well as near the dam. 
 
Table 4.3-2.  SSWD reservoir water temperature profile locations at Camp Far West. 


Location First Profile Date Latitude Longitude 
Near Camp Far West Dam 4/9/15 39.05140 -121.31237 
Rock Creek Arm of Reservoir 4/9/15 39.05972 -121.29323 
Bear River Arm of Reservoir 4/9/15 39.03301 -121.27238 
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4.3.2 Step 2 – Install and Maintain Recorders and Collect/Download Data 
 
4.3.2.1 Stream Water Temperature 
 
The stream water temperature recorders in the active flow channel will have 12-bit resolution 
with a minimum accuracy of plus or minus 0.2oC (i.e., Onset or equivalent).  Each stream 
recorder will be contained in a durable protective housing that permits the active flow of water in 
and around the unit.  Each stream recorder will be secured by a cable to a stable root mass, tree 
trunk or man-made structure, or secured using embedded rebar where necessary such that the 
recorder will be secured in the channel during high flow periods.  The stream recorders will be 
installed in the channel thalweg, and the housing and cable will be disguised as much as possible 
while ensuring the ability to retrieve the unit for future downloads.  A GPS coordinate will be 
taken and recorded at each installation point, along with any waypoints that may prove valuable 
for future retrieval, especially where there is not a defined trail leading to the access point.  
Photographs of the recorder site, including installation configuration, will be taken.  Each 
recorder will be set to record water temperature at 15-minute intervals.  SSWD will visit each 
recorder and download data monthly. 
 
Prior to installation, each recorder will be numbered and calibrated to manufacturer’s 
recommended specifications.  SSWD will install a redundant water temperature recorder at each 
site.  Redundant recorders will be located as close as possible to the primary recorders.  Where a 
redundant recorder occurs, the primary recorder will be labeled with the recorder number for the 
site (e.g., “BR1”) with the suffix “a” and the redundant recorder with the number for the site with 
the suffix “b.”  Data from both recorders will be downloaded during each scheduled visit. 
 
During each visit, SSWD will download data into an optic shuttle or directly to a personal 
computer.  Immediately after the data are safely downloaded, back-ups will be recorded on 
portable memory devices (i.e., USB “thumb drive”).  Only after the raw water temperature data 
are safely backed-up will the optic shuttle be cleared or the data manipulated. 
 
Prior to each download of data, a National Institute of Standards and Technology (NIST) 
traceable digital thermometer will be used to determine the water temperature at the recorder.  
The water temperature reading from the NIST-traceable thermometer will be compared to the 
last logger reading to check for accuracy drift of the recorder. 
 
In addition, during each site visit, SSWD will be prepared to replace or fix a recorder 
installation.  Should a recorder need to be replaced because it is missing or has failed, SSWD 
will be able to do so immediately to reduce the potential for additional data loss.  Any recorder 
or optic shuttle that fails to download will be returned to the manufacturer for possible data 
recovery. 
 
During each visit besides downloading data from the recorder, SSWD will also check equipment 
operation/calibration, battery life, and calibrate the instrument to manufacturer’s specifications.  
After the recorder is removed from the water, it will be cleaned and visually inspected. 
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SSWD will maintain a record of all recorder installations and data downloads for a comparison 
between the NIST-traceable thermometer and recorder water temperature readings, and a record 
of any problems that were encountered in the field. 
 
4.3.2.2 Reservoir Water Temperature Data Collection 
 
Reservoir profiles will be taken at Camp Far West Reservoir once monthly.  Sampling will occur 
at three locations: 1) near the dam; 2) in the Rock Creek arm of the reservoir; and 3) in the Bear 
River arm of the reservoir (Table 4.3.1-2 and Figure 4.1-1).  A GPS receiver will be used during 
each successive sampling occasion to locate the geographical coordinates of each sample site.  
Care will be taken to identify the same site for successive profiles where water conditions and 
GPS accuracy allow.   
 
SSWD will use a Hydrolab® DataSonde 5® multi-parameter water quality monitoring system (or 
equivalent) to measure water temperature (±0.2°C) at each of the reservoir sampling sites.  
Generally, measurements will be taken at 10-foot (ft) vertical increments where the change in 
temperature with respect to depth is low.  Where the temperature gradient is higher or where 
measuring water temperatures near the intake elevations, 5-ft or smaller vertical increments will 
be used.  At each sample depth, the parameter readings will be allowed to stabilize before water 
temperature will be recorded.  Data will be collected throughout the entire water column. 
 
SSWD will collect a Secchi disk depth reading as an indicator of water clarity and photic zone 
during each reservoir water temperature profile collection.  Secchi depth readings will be taken 
by lowering a Secchi disc over the shaded side of the boat until the disc is no longer visible from 
the boat.  The disk will then be raised until visible, at which location the depth of the disc will be 
recorded in tenths of a foot, and the average of the two readings will be used as the water clarity 
reading for that location. 
 
4.3.3 Step 3 – Perform QA/QC Review of Data 
 
Following data collection, SSWD will subject all data to a QA/QC procedures including, but not 
limited to:  1) checking field data sheets (e.g., comparison of NIST-traceable thermometers and 
recorder readings) to be sure no corrections are needed; 2) spot-checking data; and 3) reviewing 
recorder readings and electronic data for completeness.  The datasets will also be reviewed 
graphically to check for errors.  If any datum seems inconsistent during the QA/QC procedure, 
SSWD will investigate the problem.  Values that are determined to be anomalous will be 
removed from the database if the reason for the reading cannot be identified. 
 
If data are unavailable for brief periods of the record, the missing data will be synthesized into 
the record using a straight line interpolation method, and the data will be indicated as 
“synthesized” in the record and all subsequent summaries. 
 
The raw data files will be retained in their unaltered state for future QA/QC reference and data 
modified in the final record will be so indicated in the record. 
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4.3.4 Step 4 – Prepare Report 
 
At the conclusion of the study, SSWD will prepare a report that includes the following sections:  
1) Study Goals and Objectives; 2) Methods; 3) Results; 4) Discussion; and 5) Description of 
Variances from the study plan, if any.  The report will include all data in mean daily increments 
except for reservoir profile data that will be in instantaneous readings.  Data will be provided in 
Microsoft® Excel and HEC-DSS format, on compact disc (CD).  The report sections will also 
include plots of stream water temperature showing mean daily water temperatures over time with 
mean daily stream flow at a site nearby the monitoring site, if available.  Plots of water 
temperature profiles will also be included in the report. 
 
5.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for the most recent 
FERC hydroelectric relicensing efforts in California, including for the Don Pedro Project (FERC 
No. 2299), Yuba River Hydroelectric Project (FERC No. 2246) and Merced River Hydroelectric 
Project (FERC No. 2179) relicensings.  The study includes standard water temperature 
monitoring methods. 
 
6.0 Schedule 
 
SSWD anticipates the schedule to complete the study as follows:  
 
Planning ....................................................................................................................... January 2016 
Continue Data Collection ................................................................ January 2016 – December 2016 
QA/QC Review ............................................................................. February 2016 – December 2016 
Study Report Preparation ............................................................................................. January 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this study in 2015 dollars is between $60,000 and $70,000. 
 
8.0 References Cited 
 
None. 
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APPENDIX A 


CROSS-REFERENCE OF FERC REQUIREMENTS AND 
PAD SECTIONS 
 
 
Appendix A provides a table cross-referencing the PAD content requirements set forth in 18 
C.F.R. Section 5.6(d) and corresponding sections in this PAD. 
 
Table A-1.  Cross-reference of PAD content requirements set forth in 18 C.F.R. Section 5.6(d) and 
the sections in this PAD. 


18 C.F.R. § 5.6(d) PAD Content Requirement PAD Section(s) 
(1) Process plan and schedule 1.5.1 through 1.5.3 
(2) Project location, facilities, and operations 1.1.2, 2.1.1 through 2.1.4.4 


(2)(i) Agents for SSWD Appendix B 
(2)(ii) Maps of the Project Appendix E 


(2)(iii)(A)-(D) Description of structures, reservoirs, and transmission lines 2.1.1 
(2)(iii)(E) Dependable capacity 2.1.4.5.2 


(2)(iv) Description of project operation 2.1.4 
(2)(v)(A) Current license requirements 2.1.5.1 
(2)(v)(B) Generation and flow information 2.1.4.5.1 & Appendix F 
(2)(v)(C) Current net investment 2.1.7 
(2)(v)(D) Compliance history 2.1.6 


(2)(vi) Description of new features or operation 2.2 
(3)(i)(A) Description of existing environment by resource area 3.2 
(3)(i)(B) Summaries of existing data 3.1.2.5 
(3)(i)(C) Known or potential impacts and issues 4.1 
(3)(i)(D) PM&E measures 4.3 


(3)(ii) Geology and soils 3.2.1 
(3)(iii) Water resources 3.2.2 


(3)(iii)(B) Generation and flow information 2.1.4.5.1, Appendix F 
(3)(iii)(C) Flow duration curves Appendix F 


(3)(iv) Fish and aquatic resources 3.2.3 
(3)(v) Wildlife resources 3.2.4.3 through 3.2.4.5 
(3)(v) Botanical resources 3.2.4.2 
(3)(vi) Wetlands, riparian, and littoral habitat 3.2.4.6 
(3)(vii) Rare, threatened and endangered species 3.2.5 
(3)(viii) Recreation and land use 3.2.6 through 3.2.7 
(3)(ix) Aesthetic resources 3.2.8 
(3)(x) Cultural resources 3.2.10 
(3)(xi) Socio-economic resources 3.2.9 
(3)(xii) Tribal resources 3.2.11 
(3)(xiii) River basin description 3.1 


(4)(i) Preliminary issues by resource area 4.1 
(4)(ii)/5.11 (D)(A) Potential studies and information needs 4.4 


(4)(iii) Relevant qualifying Federal, state or tribal comprehensive plans 1.4.1 
(4)(iv) Relevant resource management plans 1.4.2 


(5) Summary of contacts Appendix C 
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APPENDIX B 


AGENTS FOR SOUTH SUTTER WATER DISTRICT 
 
The exact name, business address and telephone number of each person authorized to act as an 
agent for SSWD’s in the Camp Far West Hydroelectric Project relicensing, pursuant to 18 C.F.R. 
Section 5.6(d)(2)(i), are: 
 


Mr. Brad Arnold 
General Manager/Secretary 
SOUTH SUTTER WATER DISTRICT 
2464 Pacific Avenue 
Trowbridge, CA  95659 
Tel:  (530) 656-2242 
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Study 2.2 
WATER TEMPERATURE MODELING STUDY 


December 2015 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) may have an effect on water temperature in the 
Bear River downstream of the Camp Far West Dam. 
 
2.0 Study Goals and Objectives 
 
The goal of the Water Temperature Modeling Study (Study) is to determine if Project O&M 
adversely affects water temperature in Camp Far West Reservoir and in the Bear River 
downstream of the Camp Far West Dam. 
 
The objective of the Study is to develop a water temperature model that can be used to address 
the Study goal.  In particular, the model should: 
 


• Reasonably simulate reservoir and stream water temperatures resulting from Project 
O&M; that is, accurately reproduce observed reservoir and stream water temperatures, 
within acceptable calibration standards over a range of hydrologic conditions. 


• Cover a range of normal variations in hydrology of the Bear River. 


• Be sensitive to reservoir operations, upstream/downstream flow and meteorological 
conditions. 


 
The Study does not include the development of potential requirements in the new license, or runs 
of the model other than described in this Study. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding water temperature in Camp Far 
West Reservoir and in the Bear River downstream of the reservoir is provided in Section 
3.2.2.9.1 of SSWD’s Pre-Application Document (PAD).  As a summary: 
 


• Stream Temperature Data 
 SSWD-gathered stream temperature data in 2015 – upstream and downstream of 


Camp Far West Reservoir (see PAD Table 3.2.2-7 for list of locations) 
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• Reservoir Temperature Data 
 Alpers et al. study (2001-2003) [Alpers et al. 2005] 


 SSWD-gathered reservoir temperature data in 2015 (see PAD Table 3.2.2-8 for 
list of locations) 


• Meteorological Data 


 Publicly available data are available for download on the internet from the 
California Irrigation Management Information System 
(CIMIS, www.cimis.water.ca.gov), California Data Exchange Center 
(CDEC, www.cdec.water.ca.gov), National Oceanic and Atmospheric 
Administration’s (NOAA) National Centers for Environmental Information 
(NCEI, www.ncdc.noaa.gov) 
 


SSWD did not find an existing model of water temperature in Camp Far West Reservoir of the 
Bear River downstream of Camp Far West Dam. 
 
Additional information to be provided by the Study is a water temperature model, which is not 
currently available, for Camp Far West Reservoir and the Bear River downstream of Camp Far 
West Dam to the confluence with the Feather River. 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
The Study Area includes Camp Far West Reservoir and the Bear River from Camp Far West 
Dam downstream to the confluence of the Bear River with the Feather River.  Figure 4.1-1 
provides a schematic of the Study Area with existing water temperature gage locations.  Figure 
4.1-2 shows a map of the Study Area. 
 



http://www.cimis.water.ca.gov/

http://www.cdec.water.ca.gov/
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Figure 4.1-1.  Water temperature gage locations.   
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Figure 4.1-2.  Study Area of Water Temperature Modeling Study. 
  







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Water Temperature Model Study Plan February 2016 
Page 6 of 24 ©2016, South Sutter Water District 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Page Left Blank 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Water Temperature Model 
 ©2016, South Sutter Water District Page 7 of 24 


4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team.   


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary permits prior to beginning fieldwork for a study that 
requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to the Federal Energy Regulatory Commission (FERC); National Oceanic and 
Atmospheric Association, National Marine Fisheries Service; United States Fish and 
Wildlife Service; California Department of Fish and Wildlife (Cal Fish and Wildlife) and 
the State Water Resources Control Board describing the variance and reason for the 
variance.  SSWD will summarize in the Application for New License all study plan 
variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (3-meter data collection 
accuracy under ideal conditions), or similar units.  GPS data will be post-processed and 
exported from the GPS unit into Geographic Information System (GIS) compatible file 
format in an appropriate coordinate system using desktop software. The resulting GIS file 
will then be reviewed by both field staff and SSWD’s consultant’s relicensing GIS 
analyst.  Metadata will be developed for deliverable GIS data sets.  Upon request, GIS 
maps will be provided to National Oceanic and Atmospheric Association, National 
Marine Fisheries Service; United States Fish and Wildlife Service; Cal Fish and Wildlife 
or State Water Resources Control Board in a form, such as ESRI Shapefiles, 
GeoDatabases, or Coverage with appropriate metadata.  Metadata will be Federal 
Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic and wildlife species observed during the performance of a study.  All incidental 
observations will be reported in Application for New License.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition the specific field tasks 
identified for the specific study) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Water Temperature Model Study Plan February 2016 
Page 8 of 24 ©2016, South Sutter Water District 


study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus), golden eagle (Aquila chrysaetos), osprey 
(Pandion haliaetus), any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha), and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata), foothill yellow-legged frog (Rana boylii), American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an Endangered Species Act-listed or 
special-status species, within 30 days of the observation SSWD will submit to Cal Fish 
and Wildlife’s California Natural Diversity Database a record, on the appropriate form, of 
the observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers (USACE) at the 
following website as of September 2015: http://www.hec.usace.army.mil/software/hec-
dssvue/downloads.aspx in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The Study will be completed in six steps:  1) select a water temperature model platform; 2) 
develop and calibrate a CE-QUAL-W2 water temperature model; 3) develop an input data set; 4) 
validate the water temperature model; 5) develop a base case for the water temperature model; 
and 6) prepare a final report.  Each step is described below. 
 
Information needed to develop the model is either existing or will be developed as part of other 
SSWD relicensing studies, as discussed below. 
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Observed water temperature data is a key component in the development of a water temperature 
model.  Little information is available regarding water temperatures in Camp Far West Reservoir 
and the Bear River downstream of Camp Far West Dam.  In April 2015, SSWD began collecting 
water temperature upstream of Camp Far West Reservoir, within the reservoir, and downstream 
of Camp Far West Dam.  These existing data are summarized in Section 3.2.2.9.1 of the PAD.  
Through SSWD’s proposed relicensing Study 2.1, Water Temperature Monitoring, SSWD will 
continue to monitor water temperature data through December 2016.  Table 4.3-1 provides a list 
of locations where water temperature data have been and will be collected. 
 
Table 4.3-1.  SSWD water temperature monitoring locations. 


Location River  
Mile1 


Installation 
Date Latitude Longitude 


UPSTREAM OF PROJECT AREA 
Bear River above Camp Far West Reservoir 25.1 4/10/15 39.011685 -121.220506 
Rock Creek above Camp Far West Reservoir -- 8/6/15 39.063471 -121.263205 


DOWNSTREAM OF PROJECT AREA 
Bear River below Powerhouse Outflow 18.0 4/10/15 39.04898 -121.31841 
Bear River below CFW Spillway Channel 17.9 9/30/15 39.04719 -121.31969 
Bear River below non-Project Diversion Dam 16.9 4/10/15 39.04163 -121.33235 
Bear River at BRW2 gage, Highway 65 Crossing 11.4 4/10/15 38.99901 -121.40810 
Bear River at BPG3 gage, Pleasant Grove Bridge 7.1 4/10/15 38.98561 -121.48329 
In Dry Creek above Bear River -- 12/1/15 38.99596 -121.49121 
Bear River near Highway 70 Crossing 3.5 4/10/15 38.97249 -121.54343 
Bear River above Feather River Confluence 0.1 4/10/15 38.93906 -121.57831 
Feather River above Bear River Confluence -- 8/6/15 38.94277 -121.57928 
Feather River below Bear River Confluence -- 4/10/15 38.93802 -121.58038 


1  River miles are for locations in the Bear River only. 
2  BRW – Bear River near Wheatland 
3  BPG – Bear River near Pleasant Grove 
 
 
Another key component for a water temperature model is hydrology.  Bear River unimpaired 
hydrology was developed as part of this relicensing from the headwaters downstream to Camp 
Far West Dam (see Appendix F of the PAD).  Inflow and outflows to Camp Far West Reservoir 
and the non-Project diversion dam are input to the water temperature model.  The majority of the 
hydrologic input data will come from SSWD’s Water Operations Model output, described in 
Section 2.1.4.6 of the PAD.  Additional hydrology input data are needed to characterize accretion 
data in the lower Bear River, including Dry Creek inflow to the Bear River (RM [River Mile] 
5.1), and agricultural deliveries and/or returns downstream of the non-Project diversion dam.  
Methods developed to estimate unimpaired flow in the Bear River above Camp Far West Dam 
will be used to estimate historical inflow from Dry Creek. 
 
Meteorological data are also needed to develop a water temperature model.  Existing and 
relevant historical meteorological data are available for the weather stations listed in Table 4.3-2.  
 
Table 4.3-2.  Summary of available historical meteorological data in the Project Vicinity. 


Weather 
Station  


Operating 
Agency 


Station 
ID 


Period 
of Record 


Data 
Type1 


Nicolaus CIMIS 030 1/3/1983 
to 12/29/2011 


Air Temperature 
Solar Radiation 


Wind Speed 
Dew-Point Temperature 


Bear River at Camp Far 
West Dam CDWR CFW 10/1/2005 


to Present Air Temperature 
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Table 4.3-2.  (continued) 
Weather 
Station  


Operating 
Agency 


Station 
ID 


Period 
of Record 


Data 
Type1 


Browns Valley CIMIS 084 4/13/1989 
to Present 


Air Temperature 
Solar Radiation 


Wind Speed 
Wind Direction 


Dew-Point Temperature 
Relative Humidity 


Beale AFB2 NOAA NCEI 040584 7/1/1959 
to Present 


Air Temperature 
Wind Speed 


Wind Direction 
Dew-Point Temperature 


Solar Radiation 
Descriptive Weather Observations 


Sacramento Executive 
Airport NOAA NCEI 047630 1/1/1931 


to Present 


Air Temperature 
Wind Speed 


Wind Direction 
Dew-Point Temperature 


Solar Radiation 
Descriptive Weather Observations 


1 Only lists available weather station data necessary to develop a water temperature model. 
2 Primary station used for development of meteorological dataset. 
 
 
An estimation of channel form is also necessary to develop a reliable water temperature model.  
A bathymetric study of Camp Far West Reservoir was performed in 2008, and these data will be 
used to develop reservoir geometry input data for the water temperature model.  Storage and area 
curves developed from the bathymetric survey are available in Section 3.2.2.4 of the PAD.  
 
Existing information regarding channel morphology in the Bear River downstream of Camp Far 
West Dam is not available.  However, under SSWD’s relicensing Study 3.3, Instream Flow, 
SSWD will collect channel geometry data in the Bear River from Camp Far West Dam to the 
confluence with the Feather River.  These data will be available to develop the water temperature 
model.  If additional channel characteristics are required to properly calibrate the model, these 
data will be collected as part of this Study.   
 
4.3.1 Step 1 – Select Water Temperature Model Platform 
 
To select the water temperature model or model platforms, SSWD developed a list of required 
water temperature model platform attributes necessary to meet the Study goal and objectives.  
The attributes were: 
 


• Produce results such that FERC and Relicensing Participants can agree on the validity of 
the results. 


• Simulate water temperatures on an appropriate time-step to capture biologically-
appropriate water temperature variability. 


• Simulate water temperatures over the full range of historical hydrology and meteorology 
experienced by Project-affected reaches (i.e., the hydrology period of record from Water 
Year [WY] 1976 through WY 2014). 
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• Simulate the effects of Camp Far West Reservoir releases through the powerhouse, low-
level outlet and spillway on downstream water temperatures due to storage changes, flow 
changes and outlet used. 


• Simulate the effects of changes in flow from SSWD’s non-Project diversion dam fish 
flow release outlet and spill over the diversion dam on downstream Bear River water 
temperatures. 


• Be able to incorporate the temperature effects of upstream water projects. 
 
Based on the selection attributes, SSWD considered the following water temperature model 
platforms, which had been previously used in regional FERC relicensings: 
 


• River Water Temperature Model Platforms 
 United States Geological Survey’s (USGS) Stream Network Temperature Model 


(SNTEMP) [Barthalow 2010] 


 USGS’ Stream Segment Temperature Model (SSTEMP) 


 USGS’ Hydrological Simulation Program-Fortran (HSPF) model (Aqua Terra 
Consultants 2005). 


 Stockholm Environmental Institute’s (SEI) Water Evaluation and Planning (WEAP) 
system (SEI 2015) 


 USACE’s Hydrologic Engineering Center RAS (HEC-RAS) model 


 Regression-based model using Microsoft® Excel 
 


• Reservoir Water Temperature Model Platforms 


 USACE’s CE-THERM-R1 (Old Dominion University 1993) 


 Danish Hydraulic Institute’s (DHI) MIKE3-FM (DHI 2011) 


 
• River and Reservoir Water Temperature Model Platforms 


 USACE’s Hydrologic Engineering Center-5Q (HEC-5Q) model 


 Hydrocomp, Inc.’s HFAM II model (Hydrocomp 2012) 


 USACE’s CE-QUAL-W2 
 
The benefits and drawbacks of each of the above model platforms are discussed below. 
 
4.3.1.1 Potential River Water Temperature Model Platforms 
 
The model platforms described below were considered for the simulation of river reaches only. 
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4.3.1.1.1 SNTEMP 
 
SNTEMP is a mechanistic, one-dimensional (1D) heat transport model for branched stream 
networks that predicts mean-daily and maximum-daily water temperatures as a function of 
stream distance and environmental heat flux.  Typical applications for SNTEMP include 
predicting the consequences of stream manipulation on water temperatures.  Positive attributes of 
SNTEMP as a model platform include: 


• Widely-used and well documented. 


• Calculates mean-daily temperatures. 


• Uses a regression model to fill in missing data. 


• Geometry input is simplistic. 


• Includes shading of vegetation and topography. 
 
SNTEMP does meet a majority of the Study selection criteria; however, SNTEMP has 
limitations that rank it lower in some categories than other model platforms, and therefore, is not 
the best modeling platform to be used in the Study.  Some weaknesses in using SNTEMP as a 
model platform include the following: 
 


• Uses an empirical approach to predict maximum-daily water temperature. 


• Temperature prediction is very sensitive to stream width parameter affecting the heat flux 
calculation. 


• Only simulates a single year, which would require iterations to simulate multiple years. 


• Does not internally calculate hydraulic conditions, which would require separate 
hydraulic modeling of all reaches. 


 
4.3.1.1.2 SSTEMP 
 
SSTEMP, developed by USGS, is a scaled-down version of the USGS model SNTEMP.  
SSTEMP utilizes hydrology, stream geometry, shading information, meteorological data and 
stream temperature data to evaluate stream water temperatures.  Positive attributes of SSTEMP 
include: 
 


• Analyzes effects of changing riparian shade of physical features of a stream. 


• Estimates the combined topographic and vegetative shading and solar radiation 
penetrating the water. 


• Estimates maximum-, minimum-, and mean-daily temperatures at a specified location. 


• Simulates steady-state releases from a dam at the upstream end of the system. 


• Used satisfactorily for a variety of simple cases. 
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• Can be run in batch mode, which enables the user to process multiple dates for a stream 
segment or multiple stream segments in series for the same day, or a combination of the 
two. 


 
SSTEMP has limitations that rank it low as a modeling platform to be used in the Study.  Some 
weaknesses in SSTEMP as a modeling platform include: 
 


• Simulates a single stream segment for a single period of time (e.g., month, week and 
day). 


• Streams through multiple terrain types need to be broken into sub-reaches and cannot be 
modeled as one continuous reach. 


• Uses an empirical approach to predicting maximum-daily water temperatures. 


• Turbulence is assumed to thoroughly mix the stream vertically and transversely (i.e., no 
micro-thermal distributions). 


 
4.3.1.1.3 HSPF 
 
Hydrologic Simulation Program – Fortran (HSPF) focuses on the entire hydrologic cycle and is 
capable of simulating a wide range of water quality constituents.  HSPF uses continuous rainfall 
and metrological data to compute streamflow hydrology graphs and pollutant graphs.  The model 
has many positive attributes including: 
 


• Simulations are made on a watershed scale, including land-surface runoff and 1D stream 
channels. 


• Simulations are made on a sub-daily time step; maximum-daily temperature is implicitly 
calculated. 


• Includes shading of vegetation and topography. 


• Capable of simulating multiple years in a single run. 
 
There are some limitations to choosing HSPF as the modeling platform in the Study.  These 
limitations include:  
 


• Requires amassing a large amount of data files, which can be difficult to manage. 


• Relies on volumetric calculations to determine surface area and depth of flow rather than 
hydraulic routing, which can limit the accuracy of the heat exchange calculation. 


• Cannot simulate reservoirs. 


4.3.1.1.4 WEAP 
 
WEAP is an integrated water resources planning tool designed to simulate river-basin-wide 
issues including water use, equipment efficiencies, water allocations, stream flow, groundwater 
resources, reservoir operations, and water transfers.  WEAP includes simulation of both natural, 
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including water temperatures, and engineered components of water systems.  Positive attributes 
of WEAP as a modeling platform include the following: 
 


• Simulations are made on a watershed scale, including rainfall runoff, base flow, and 
groundwater interaction. 


• Capable of simulating a broad-range of timesteps, from daily to annual. 


• Includes a graphical-user interface (GUI) for data input and model setup. 


• Includes linkage to a parameter estimation tool (PEST) to aid in model calibration. 


Negative attributes of WEAP as a modeling platform include the following: 


• Not designed to be a water temperature model; it is designed for watershed-wide 
evaluations and is therefore more complicated than necessary for application as a water 
temperature model. 


• Does not have ability to simulate daily reservoir water temperatures. 


• Requires compiling a large amount of data files, which can be difficult to manage. 


• Requires a flow-stage-width relationship as an input rather than a hydraulic routing 
computation, which can limit accuracy of the heat exchange calculation. 


• Hydraulic calculations are computed at a reach level, precluding calculation of mid-reach 
temperatures. 


 
4.3.1.1.5 HEC-RAS 


HEC-RAS is a widely applied hydraulic model for open channel flow in rivers and other water 
conveyances. A water quality module of the model, including temperature modeling, has been 
available since the release of HEC-RAS 4.0 in March 2008. The water quality component of 
HEC-RAS is based on a now defunct model CE-QUAL-RIV1. Positive attributes of HEC-RAS 
as a modeling platform include the following: 


• Wide industry acceptance of HEC-RAS as a hydraulic model. 


• Easily interface with HEC-DSSvue databases and model GUI. 


• Capable of simulating a broad range of timesteps, from minutes to days. 


Negative attributes of HEC-RAS as a modeling platform include the following: 


• Not designed to be a water temperature model; it is designed for hydraulic computations 
and allows for water quality modeling as an add-on component. 


• Lack of robust calibration parameters. 


• Does not include topographic or vegetative shading. 
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• In active development, and subject to change with a future release of HEC-RAS. 


• Requires hand-off conversion between reservoir temperature model and river model 
 


4.3.1.1.6 Regression-Based Model in Microsoft® Excel 
 
Using historically-measured water temperatures throughout the Project, linear regressions 
relating independent physical parameters such as reservoir water-surface elevation, flow, and air 
temperature can be used to compute water temperatures at designated locations.  Microsoft® 
Excel can be used with these relationships and time series of the input data as a water 
temperature model.  Positive attributes of a regression-based Microsoft® Excel model include: 
 


• Capable of simulating both rivers and reservoirs. 


• Highly flexible and adaptable as additional information becomes available. 


• Easily understood by most Relicensing Participants. 


• Microsoft® Excel is a very common program and most potential users already have it. 


• Can use HEC-DSS for data storage. 


• Capable of simulating any period of record or time-step desired. 


Negative attributes include: 
 


• Reliability of the model is limited to the range of historically-measured data used to 
develop the regressions. 


• Lack of ability to compute water temperatures for locations other than those with 
regressions and historically-measured data. 


 
4.3.1.2 Potential Reservoir Water Temperature Models 
 
The following section provides descriptions of model platforms evaluated for simulation of 
reservoirs only. 
 
4.3.1.2.1 CE-THERM-R1 
 
CE-THERM-R1, by the Waterways Experiment Station of the USACE, is a dynamic, 1D, 
horizontally averaged model used to simulate vertical profiles of water temperature in lakes and 
reservoirs.  CE-THERM-R1 is the thermal analysis model associated with CE-QUAL-R1, which 
is capable of simulating a range of water quality components.  CE-THERM-R1 is a reservoir 
model that simulates density- and wind-driven vertical mixing constituents through a series of 
horizontal layers.  Positive attributes of CE-THERM-R1 as a modeling platform include the 
following: 
 


• Widely used in reservoir simulations. 


• Includes shading of vegetation and topography. 
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• Capable of simulating gate operations and multiple outlets. 


• Capable of simulating variable vertical layer thicknesses. 


• Calculates solar radiation internally based on input cloud cover and project latitude and 
longitude. 


 
Negative attributes of CE-THERM-R1 as a modeling platform in the Study include the 
following: 


• Legacy software with limited support. 


• Substantial pre-processing of inputs, such as light penetration, is needed. 


• Cannot simulate rivers. 


• Only provides 1D, vertical profile for a reservoir. 


• Does not use HEC-DSS for data exchange. 
 
4.3.1.2.2 MIKE3-FM 
 
MIKE3-FM, by the Danish Hydraulic Institute is a professional engineering software package 
for 3-D free-surface flows. Positive attributes of MIKE3-FM as a modeling platform include the 
following: 
 


• Ability to model complex three-dimensional mixing. 


• Flexible Mesh allows for detail to be concentrated in areas of interest. 


• Graphical User Interface makes model features very accessible. 
 
Negative attributes of MIKE3-FM as a modeling platform in the Study include the following: 
 


• Expensive license with limited virtual machine access for participants. 


• Proprietary input and output format requiring conversion for model input and output. 


• For 3D simulation, tradeoffs must be made between model simplicity and computation 
time. May be very slow even for a simple system, if long-period simulations are needed. 


• Large data requirements for calibration: temperature profiles and inflow temperatures. 


• Used primarily for oceanic and delta modeling. 
 
4.3.1.3 Potential River and Reservoir Water Temperature Models 
 
The following section provides descriptions of model platforms capable of simulating both rivers 
and reservoirs. 
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4.3.1.3.1 HEC-5Q 
 
HEC-5Q, by the HEC of the USACE, is a 1D model platform designed to simulate the sequential 
operation of a reservoir-channel system with branch network configuration.  Positive attributes 
of HEC-5Q as a modeling platform include: 
 


• Capable of simulating gate operations and multiple outlets. 


• Contains integrated hydraulic and hydrologic routing calculations. 


• Widely used and accepted platform. 


• Uses HEC-DSS for easy data exchange between models. 


• Uses an equilibrium temperature as an input to simplify meteorological conditions; it can 
be computed in an external processor.  


• Capable of simulating multiple years in a single run. 


• Capable of simulating reservoir vertical mixing either as a factor of water column 
stability or wind.   


• Very short processing time; requires limited computing resources. 
 
Negative attributes include: 
 


• Legacy software with limited support. 


• Difficult to debug input errors, if any exist. 


• Lack of GUI makes visualizing connectivity difficult. 


4.3.1.3.2 HFAM II 
 
HFAM II, developed by Hydrocomp, Inc. as an upgrade to the HSPF model, is based on the 
Stanford method and is a continuous simulation model that can do both historical and forecast 
analysis.  The HFAM II stream temperature models simulate flow rates and water temperatures 
based on upstream initial conditions for the full extent of each reach at nodes at tributary 
confluences and existing gage locations.  The model has many positive attributes including: 


• Simulates both rivers and reservoirs. 


• Simulates hourly temperatures. 


• Simulations can be run as forecast, analysis, probabilistic, or optimization runs. 


• Provides statistical summaries of both inputs and outputs. 


• Calculates mean- and maximum-daily water temperatures. 


• Outputs include flow and storage in physical elements, heat exchange, mass and 
concentrations for sediment and nutrients. 
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There are some limitations to choosing HFAM II as the modeling platform in the Study.  These 
limitations include: 
 


• Requires amassing a large amount of data files, which can be difficult to manage. 


• Exporting of data from the platform is tedious and requires export at each individual 
location. 


 
4.3.1.3.3 CE-QUAL-W2 
 
CE-QUAL-W2, by the Waterways Experiment Station of the USACE, is a two-dimensional 
(2D), laterally averaged, hydrodynamic water quality model for rivers, estuaries, lakes, 
reservoirs, and river basin system (Portland State University, 2015).  The model is capable of 
predicting many different variables, including water–surface elevation, velocity, and temperature 
at longitudinal segments and vertical layers.  Positive attributes of CE-QUAL-W2 as a modeling 
platform include the following: 
 


• Widely used in reservoir simulations 


• Well suited for relatively long and narrow waterbodies (reservoirs) 


• Includes shading of vegetation and topography 


• Capable of simulating gate operations and multiple outlets 


• Capable of simulating multiple years in a single run 
 
Negative attributes of CE-QUAL-W2 as a modeling platform in the Study include the following: 
 


• Relatively calculation intensive, requiring a lot of computer resources and several hours 
of run time. 


• Accurate representation of a reservoir requires detailed input data, including bathymetry 
and topographic shading. 


• Requires sub-daily meteorological data inputs, which a) requires long records of input 
data that can be hard to manage, and b) may need to be estimated if historical data do not 
exist. 


• Does not use HEC-DSS for data exchange. 


4.3.1.4 Selection of Model Platforms 
 
SSWD selected CE-QUAL-W2, version 3.72 (Portland State University, 2015) to simulate Camp 
Far West Reservoir, the non-Project diversion dam and lower Bear River because: 
 


• Of its flexibility to be customized to represent the complexities of the Project, including 
reservoir outlets at different elevations 
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• Of its ability to simulate the entire study area (See Section 5.1) using a single model 
platform 


• Of its ability to simulate water temperature at an hourly time step to adequately 
characterize diurnal water temperature variability. 


• Of its ability to simulate the entire period of record 


• Relicensing Participants are familiar with this modeling platform, and have agreed on the 
validity of the model results in other similar studies. 


Limitations of CE-QUAL-W2 are: 
 


• Model inputs and outputs are stored as text files, accessible using a text editor or 
Microsoft® Excel. HEC-DSS is preferred due to its use in hydrology/operations model 
output viewing. 


• Model inputs and outputs are in metric units 
 
Limitations listed above will be overcome by generating a spreadsheet tool that will: 
 


• Export Water Balance/Operation Model output data as a CE-QUAL-W2 input data files 
in the format required, including conversion from English to metric units for 
compatibility 


• Read in CE-QUAL-W2 output and export it to a HEC-DSS database file, converting from 
metric units to English units, as necessary 


 
4.3.2 Step 2 – Develop and Calibrate the Model 
 
SSWD will develop and calibrate the water temperature model so that inputs, assumptions, 
operations, and calibration are consistent with operations and factors governing water 
temperature in Camp Far West Reservoir and in the Bear River downstream of the reservoir. 
 
The model will simulate Camp Far West Reservoir, Camp Far West Reservoir dam to the non-
Project diversion dam below Camp Far West Reservoir, and the lower Bear River reach between 
the diversion dam and the Bear River confluence with the Feather River.  Each will be linked in 
series as separate water bodies within a single CE-QUAL-W2 model.  Model output will be 
extracted hourly to capture diurnal fluctuations in water temperatures.  The model will include 
input and output for locations listed in Table 4.3-3.   
 
Table 4.3-3.  Water temperature model input and output locations. 


Node 
(River Mile) Location Input/Output  


BEAR RIVER – CAMP FAR WEST DAM REACH1 
25.1 Bear River Inflow into Camp Far West  Input  


-- Rock Creek Inflow into Camp Far West  Input  
18.0 Camp Far West Dam Release Output  
16.9 CFWID2 North Canal Diversions Output  
16.9 SSWD Main Canal Diversions Output  
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Table 4.3-3.  (continued) 
Node 


(River Mile) Location Input/Output  


BEAR RIVER – NON-PROJECT DIVERSION DAM REACH3 
16.9 Non-Project Diversion Dam Release Output  
11.5 Bear River near Wheatland Gage Output  
6.8 Bear River near Pleasant Grove Gage Output  
5.2 Bear River Upstream of Dry Creek Output  
-- Dry Creek Inflow Input  


5.1 Bear River Downstream of Dry Creek  Output  
0.1 Bear River Upstream of Feather River Output  


1 Camp Far West Dam Reach – Bear Yuba River from Camp Far West Dam to the non-Project diversion dam. 
2  CFWID – Camp Far West Irrigation District 
3 Non-Project Diversion Dam Reach – Bear Yuba River from below the non-Project diversion dam to immediately upstream from the 


confluence with the Feather River.   


Camp Far West Reservoir will be simulated in CE-QUAL-W2 as a 2D laterally-averaged 
reservoir.  This will allow the water temperature model to capture the variability of release water 
temperature associated with changing water levels.  Hydrologic and water temperature inputs to 
Camp Far West Reservoir will include the Bear River and Rock Creek.  Releases from the 
reservoir will be modeled through the low-level outlet, the powerhouse, and the spillway.  The 
Camp Far West Reservoir water temperature model will be calibrated for water temperature 
profiles at three locations in the reservoir:  1) at the dam; 2) in the Bear River arm of the 
reservoir; and 3) in the Rock Creek arm of the reservoir. 
 
The reach between Camp Far West Reservoir dam and the non-Project diversion dam below 
Camp Far West Reservoir will be simulated in CE-QUAL-W2 as a 2D laterally-averaged 
reservoir.  Hydrologic and water temperature inputs will include releases from Camp Far West 
Reservoir.  Releases from the diversion dam will be made through SSWD’s Conveyance Canal, 
Camp Far West Irrigation District’s canal, or spill over the diversion dam.  The diversion dam 
water temperature model will be calibrated to measured water temperature in the Bear River 
below the diversion dam (RM 16.9). 
 
The Bear River below the diversion dam will be simulated in CE-QUAL-W2 as a 2D laterally 
averaged river, with inputs from the non-Project diversion dam and Dry Creek.  The Bear River 
water temperature model will be calibrated to measured water temperature at the following 
locations: 
 


• Bear River at BRW gage, Highway 65 (RM 11.4) 


• Bear River at BPG gage, Pleasant Grove Bridge (RM 7.1) 


• Bear River near Highway 70 (RM 3.5) 


• Bear River above Feather River Confluence (RM 0.1)1   


                                                 
1  The Bear River above the Feather River Confluence (RM 0.1) stream temperature model node will assume no backwater 


variability from the Feather River.  The model will have limited ability to predict temperatures at this location during high flow 
periods in the Feather River (i.e. winter and spring months) due to backwater influence.  
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Available water temperature data (Table 4.3-1); meteorological data, including air temperature, 
atmospheric pressure, humidity, precipitation, solar radiation, and wind speed (Table 4.3-2); and 
physical parameters such as reservoir area-storage relationships and river channel geometry will 
be used for water temperature model calibration.  Accretions at multiple locations throughout the 
Study Area will be included to preserve mass balance throughout the system.  Model calibration 
will use publicly-available historical hydrology data and non-public hydrology data measured by 
SSWD corresponding to the calibration period, which will be from April 2015 through March 
2016. 
 
4.3.3 Step 3 – Develop a Relicensing Period of Record Input Data Set 
 
Concurrent with calibration of the CE-QUAL-W2 models, SSWD will develop both a 
meteorological and an input-water-temperature data set for the relicensing period of record, 
which is WY 1976 through WY 2014. 
 
A complete set of hourly meteorological data will be assembled from the gages listed in Table 
4.3-2.  The primary source gage for the data set will be Beale Air Force Base, which covers the 
period of record.  Other meteorological gages listed in Table 4.3-2 will be used to fill data gaps 
on an as-needed basis. 
 
Meteorological input data requirements for CE-QUAL-W2 include: 
 


• Air temperature (degree Celsius or °C) 


• Dew point temperature (°C) 


• Wind speed (meters per second or m/sec) 


• Wind direction (radians) 


• Cloud cover, 0 (clear) to 10 (cloudy) 


• Short wave radiation (Langleys, or W/m2) (optional) 
 
Incidental short-wave radiation is optional and represents only the penetrating short-wave 
radiation component.  CE-QUAL-W2 calculates solar radiation, if not provided, from sun angle 
relationships and cloud cover.   
 
Hourly input water temperatures will be determined for the Bear River, as well as Rock Creek 
and Dry Creek.  Since limited historical water temperature data are available for Study Area 
tributaries for the period of record, it will be necessary to synthesize input water temperatures.  
Input water temperatures will be synthesized by identifying statistical relationships between 
available historical water temperature, meteorology and hydrology data.  Ungaged accretion 
water temperatures will be simulated based on data measured in Dry Creek, Rock Creek, or both. 
 
Bear River unimpaired hydrology was developed as part of this relicensing from the headwaters 
downstream to Camp Far West Dam (see Appendix F of the PAD).  Similar methods will be 
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used to estimate unimpaired flow in the Bear River below the non-Project diversion dam, 
including Dry Creek. 
 
Regulated hydrology data, including inflow and outflow to Camp Far West Reservoir and the 
diversion dam will come directly from the relicensing Water Operations Model.  Outputs from 
this model are described in Section 2.1.4.6 of the PAD. 
 
4.3.4 Step 4 – Validate the Model 
 
Model validation will occur in three tasks.  In the first task, SSWD will evaluate the draft CE-
QUAL-W2 models by comparing modeled output to the record from April 2016 through 
December 2016.  Significant differences between historical conditions and modeled output will 
be examined, and the causes identified and documented.  Where substantial differences cannot 
be explained, the model will be recalibrated.  Key validation points will be at the following 
locations: 
 


• Vertical profile in Camp Far West Reservoir near the dam 


• River temperature in the Bear River below the diversion dam 


• River temperature at USGS Wheatland gage 


• River temperature in the Bear River upstream from its confluence with the Feather River 
 
In the second task, SSWD will meet with interested Relicensing Participates to review the model.  
This will include a meeting to generally introduce the parties to the model.  At that meeting, the 
parties will be given a compact disc (CD) with the model, a Model Development Report that 
describes model inputs and logic and general information on running the model, and SSWD’s 
Draft Model Validation Report.  After 30 days for review, SSWD will hold a workshop with 
interested Relicensing Participates to review the model and discuss modifications, as appropriate. 
 
In the last task, SSWD will finalize the model and the Model Development and Validation 
reports. 
 
4.3.5 Step 5 – Develop Period of Record Base Case Model Scenario 
 
The Base Case water temperature model run will simulate reservoir and stream temperature for 
the relicensing period of record, which is WY 1976 through WY 2014, under existing Project 
operations and water deliveries.  The underlying assumption is that this Base Case represents the 
“No-Action Alternative.”  Meteorological data, boundary condition water temperature data, and 
hydrologic input data developed in Step 2 will be used to develop the Base Case temperature 
model scenario.  Project operating assumptions for the Base Case are described in Section 2.1.4.6 
of the PAD. 
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4.3.6 Step 6 – Prepare Final Report 
 
At the conclusion of the study, SSWD will prepare a report that includes the following sections:  
1) Study Goals and Objectives; 2) Methods; 3) Results; 4) Discussion; and 5) Description of 
Variances from the study plan, if any.  The report will include as attachments the final model 
configured for the Base Case scenario, and a final Model Validation Report. 
 
6.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for many recent FERC 
hydroelectric relicensing efforts in California, including the Yuba River Development Project 
(FERC No. 2246), the Drum-Spaulding Project, (FERC No. 2310) and the Yuba-Bear 
Hydroelectric Project (FERC No. 2266).  Model development, including calibration, verification, 
and model application will be conducted in accordance with generally accepted scientific 
practices. 
 
7.0 Schedule 
 
SSWD anticipates the schedule to complete the study as follows:  
 
Develop and Calibrate Model (Step 1) ..............................................February 2016 – August 2016 
Develop Input Data Set (Step 2) .................................................... October 2016 – December 2016 
Validate Model (Step 3) ........................................................................ January 2017 – March 2017 
Develop Base Case (Step 4) ......................................................................... April 2017 – May 2017 
Prepare Model and Reports (Step 5) ............................................................. May 2017 – June 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
8.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this study in 2015 dollars is between $100,000 and 
$125,000. 
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Study 2.3 
WATER QUALITY STUDY 


February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) and associated recreation use have the potential 
to affect water quality. 
 
This Water Quality Study (Study) addresses all pertinent water quality parameters except for 
water temperature, which is addressed in two separate relicensing studies:  Study 2.1, Water 
Temperature Monitoring, and Study 2.2, Water Temperature Modeling. 
 
2.0 Study Goals and Objectives 
 
The goal of this Study is to provide information to determine whether continued Project O&M 
and associated recreational use have an adverse effect on water quality. 
 
The objective of the study is to collect information to meet the Study goal. 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
The primary comprehensive plan that addresses water quality in the Project Vicinity is the State 
Water Resources Control Board’s (SWRCB) Water Quality Control Plan (Basin Plan) for the 
Sacramento and San Joaquin Rivers (CVRWQCB 1998).  The Basin Plan, including designated 
Beneficial Uses in the Project Area,1 is described in Section 1.3.8 of SSWD’s Pre-Application 
Document (PAD).  The Basin Plan designated Water Quality Objectives in the Project Area are 
provided in Table 3.2.2-5 of the PAD.  In addition, Section 1.3.8 of the PAD describes Clean 
Water Act (CWA) Section 303(d) List of Water Quality Limited Segments in the Project Area 
and associated Total Daily Maximum Load (TMDL) plans. 
 
Existing, relevant and reasonably available information regarding water quality in the Project 
Vicinity2 is provided in Section 3.2.2.9.2 of the PAD.  This existing and available information 
indicates that upstream of the Project, all Water Quality Objectives were met for the parameters 
available.  In Camp Far West Reservoir, Water Quality Objectives were not met during one 
sampling event for dissolved oxygen (DO), pH and specific conductivity.  In most instances, 
                                                 
1  In this Study, “Project Area” refers to the area within and immediately adjacent to the existing FERC Project Boundary, and 


the Bear River downstream of the Project. 
2  In this Study, “Project Vicinity” refers to the area surrounding the Project on the order of USGS 1:24,000 topographic 


quadrangle. 
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these values occurred near the bottom of the reservoir.  No information is available for the Bear 
River between Camp Far West Dam and the non-Project diversion dam.  Downstream of the 
non-Project diversion dam, existing and available information indicates that Water Quality 
Objectives are not met for pH; alkalinity; DO; aluminum (total); arsenic (total); copper (total and 
dissolved); iron (total); manganese (total); and lead (total and dissolved). 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal regarding the specific water quality parameters not met by the Basin Plan and the Project 
O&M activities and associated recreation that affect these parameters. 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
For the purpose of this Study, the Study Area includes: 1) the Bear River, approximately 1.5 
miles upstream from Camp Far West Reservoir; 2) Camp Far West Reservoir; 3) the 1.3-mile-
(mi)-long segment of the Bear River from Camp Far West Dam to the non-Project diversion 
dam; and 4) the 16.9-mi-long segment of the Bear River from the diversion dam to the Feather 
River confluence (lower Bear River).  Figure 4.1-1 shows the Study Area. 
 
If SSWD proposes an addition to the Project, the Study Area will be expanded if necessary to 
include areas potentially affected by the addition. 
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Figure 4.1-1.  Water Quality Study Area and sample locations. 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Water Quality Study Plan February 2016 
Page 4 of 18 ©2016, South Sutter Water District 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Page Left Blank 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Water Quality 
 ©2016, South Sutter Water District Page 5 of 18 


4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to the Federal Energy Regulatory Commission (FERC); National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service; United States Fish and 
Wildlife Service; California Department of Fish and Wildlife (Cal Fish and Wildlife) and 
the SWRCB describing the variance and reason for the variance.  SSWD will summarize 
in its Draft Application for New License (DLA) and in its Final Application for New 
License (FLA) all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service; United States Fish and Wildlife 
Service, Cal Fish and Wildlife or SWRCB in a form, such as ESRI Shapefiles, 
GeoDatabases, or Coverage with appropriate metadata.  Metadata will be Federal 
Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
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study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in Excel (*.xls) or HEC-DSS (*.dss) format.  A viewer for *.dss 
files (HEC-DSSVue) can be obtained from the United States Army Corps of Engineers at 
the following website as of October 2015: http://www.hec.usace.army.mil/software/hec-
dssvue/. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The Study consists of two elements.  Element 1 consists of synoptic grab sampling over three 
events.  Element 2 consists of continuous DO monitoring over two events.  The Study will be 
performed in seven steps:  1) select water quality parameters; 2) select sampling locations; 3) 
collect water samples; 4) perform laboratory analyses using standard methods adequately 
sensitive to determine consistency with state and federal water quality standards; 5) prepare 
quality assurance/quality control (QA/QC) review; 6) determine consistency with Basin Plan 
Objectives and designated Beneficial Use protection needs; and 7) prepare report.  Each of these 
steps is described below. 
 



http://www.hec.usace.army.mil/software/hec-dssvue/

http://www.hec.usace.army.mil/software/hec-dssvue/





South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Water Quality 
 ©2016, South Sutter Water District Page 7 of 18 


4.3.1 Step 1 – Select Water Quality Parameters 
 
4.3.1.1 Element 1 Parameters 
 
For the purpose of this Study, the water quality parameters and constituents to be measured in 
Element 1 are divided into six categories:  1) basic water quality – in situ; 2) basic water quality 
– laboratory; 3) inorganic ions; 4) nutrients; 5) metals; and 6) herbicides and pesticides.  The 
parameters included in each Element 1 category and associated information is listed in  
Table 4.3-1. 
 
Table 4.3-1.  Water quality parameters and constituents to be measured and methods, reporting 
limits and laboratory holding times for each. 


Parameter Method Target Reporting  Limit 
µg/L (or other) 


Hold 
Time 


BASIC WATER QUALITY – IN SITU 


Dissolved Oxygen DO SM 4500-O 0.1 mg/L Field  
(in situ) 


Specific conductance -- SM 2510A 0.001 µmhos Field  
(in situ) 


pH -- SM 4500-H 0.1 su Field  
(in situ) 


Turbidity -- SM 2130 B 0.1 NTU Field  
(in situ) 


Secchi Disc -- -- -- Field  
(in situ) 


BASIC WATER QUALITY – LABORATORY 
Total Organic Carbon TOC SM 5310  0.2 mg/L 28 d 
Dissolved Organic Carbon DOC EPA 415.1 D 0.5/0.1  28 d 
Total Dissolved Solids TDS EPA 2540 C SM 2340 C  1 mg/L 7d 
Total Suspended Solids TSS EPA 2520 D SM 2340 D 1 mg/L 7d 


INORGANIC IONS 
Total Alkalinity  -- SM 2340 B 2000 14 d 
Calcium Ca EPA 6010 B 30 180 d 
Chloride Cl EPA 300.0 20 28 d 
Hardness (measured value) -- EPA 2340 B SM 2340 C  1 mg/L as CaCO3 14 d 
Magnesium Mg EPA 6010 B 1 180 d 
Potassium K EPA 6010 B 500 180 d 
Sodium Na EPA 6010 B 29 180 d 
Sulfate SO4


2− EPA 300.0 1.0 mg/L 28 d 
Sulfide S2− SM 4500 S2 – D 0.05 mg/L 28 d 


NUTRIENTS 
Nitrate-Nitrite  -- EPA 300.0 2 28 d <pH 2 
Total Ammonia as N  -- EPA 4500-NH3 SM 4500-NH3 0.02 28 d <pH 2 
Total Kjeldahl Nitrogen as N  TKN SM 4500 N 100 28 d <pH 2 
Total phosphorus  TP SM4500 P 20 28 d <pH 2 
Dissolved Orthophosphate  PO4 EPA 365.1 EPA 300.0 0.01 48 h at 4 °C 


METALS (total and dissolved) 
Aluminum (total and dissolved) Al EPA 200.8/EPA 1638 4.0/ 0.4 180 d 
Arsenic (total and dissolved) As EPA 200.8/1638 0.15/0.04 180 d 
Cadmium (total and dissolved) Cd EPA 200.8/1638 0.020/0.004 180 d 
Chromium, Total (total and dissolved) Cr EPA 200.8/1638 0.010/0.03 180 d 
Copper (total and dissolved) Cu EPA 200.8/1638 0.10/0.01 180 d 
Iron (total and dissolved) Fe EPA 200.8/1638 10.0/3.2 180 d 
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Table 4.3-1.  (continued) 
Parameter Method Target Reporting  Limit 


µg/L (or other) 
Hold 
Time 


METALS (total and dissolved) (continued) 
Lead (total and dissolved) Pb EPA 200.8/EPA 1638 0.040/0.003 180 d 
Mercury (total) Hg EPA 1631 0.0005/0.00008 28 d 
Methylmercury (total and dissolved) CH3Hg EPA 1630 0.00005/0.000019 90 d 
Nickel (total and dissolved) Ni EPA 200.8/1638 0.10/0.01 180 d 
Selenium (total) Se EPA 200.8/1638 0.60/0.19 180 d 
Silver (total and dissolved) Ag EPA 200.8/1638 0.20/0.006 180 d 
Zinc (total and dissolved) Zn EPA 200.8/1638 0.2/0.1 180 d 
Chlorpyrifos -- EPA 8081A 0.005/0.0024 mg/L 7d 
Diazinon -- EPA 8141A 0.005/0.0029 mg/L 7d 
Key: 


EPA = United States Environmental Protection Agency 
CaCO3 = Calcium carbonate 
d = days 
h = hours 
µmhos = micro-ohms 
µg/L = micrograms per liter (equals parts per billion) 
mg/L = milligrams per liter (equals parts per million) 
MPN = Most Probable Number 
NTU = Nephelometric Turbidity Units 
SM = Standard Method 
su = Standard Unit 


 
 
4.3.1.2 Element 2 Parameters 
 
Element 2 consists of measuring two parameters, DO concentration and water temperature.  
While DO is the parameter of interest in this Study, water temperature is often tied to DO results 
and will be incorporated into the analysis, through SSWD will conduct a separate Water 
Temperature Monitoring Study (Study 2.1). 
 
4.3.2 Step 2 – Select Sampling Locations 
 
4.3.2.1 Element 1 – Synoptic Water Quality Sample Locations 
 
Synoptic water quality samples will be collected upstream, within and downstream of the 
Project.  Water chemistry samples in the Bear River will be grab samples collected for laboratory 
analysis from the flowing water.  In Camp Far West Reservoir, general water chemistry samples 
will be collected for laboratory analysis at two depths:  within the hypolimnion and just below 
the surface in the epilimnion.  In the event the reservoir is mixed at the time of sampling (as seen 
from the reservoir profile near the dam), samples will be collected from just below the surface 
and approximately 5 feet from the bottom.  (Table 4.3-2.) 
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Table 4.3-2.  Synoptic water quality sample locations. 
Location River 


Mile 
Sample 
Depth Notes 


Bear River upstream of Camp Far West Reservoir 25.1 Surface 


Co-located with Study 2.1, Water Temperature 
Monitoring, sampling location 


Camp Far West Reservoir; near Dam 18.4 
Surface 
Bottom 


Bear River below Camp Far West Dam 18.0 Surface 
Bear River below non-Project Diversion Dam 16.9 Surface 
Bear River near Pleasant Grove Road Bridge 7.1 Surface 
Bear River upstream of the Feather River Confluence 0.1 Surface 


 
 
4.3.2.2 Element 2 – Continuous DO Monitoring Locations 
 
To better understand DO concentration dynamics, continuous DO monitors will be installed at 
three locations:  1) in the Bear River downstream of the Camp Far West Powerhouse and low-
level outlet (RM 18.0); 2) in the Bear River downstream of the non-Project diversion dam (RM 
16.9); and 3) in the lower Bear River near the Highway 65 bridge (RM 11.4).  Each monitor will 
be placed in flowing water near the surface. 
 
4.3.3 Step 3 – Collect Samples 
 
All data will be acquired in accordance with standard quality assurance practices. 
 
4.3.3.1 Element 1 – Synoptic Water Quality Reservoir and Stream Sampling 
 
Water chemistry samples will be collected from all locations three times:  1) in the spring, when 
the powerhouse is operational and irrigation deliveries are occurring; 2) in the late summer, 
when the powerhouse is operational and irrigation deliveries are occurring; and 3) in the fall, 
when the powerhouse is off-line and releases from Camp Far West Dam are made exclusively by 
the low-level outlet. 
 
4.3.3.1.1 In Situ Sampling 
 
In situ water quality measurements will be made at the sample depths described in Table 4.3-2 
with a Hydrolab DataSonde 5 (Hydrolab), or other instrument with similar precision and 
accuracy.  Water temperature (±0.1°C), DO (±0.2 mg/L), pH (±0.2 standard unit, or su), specific 
conductance (±0.001 micromhos per centimeter [µomhos/cm]), and turbidity (± 1 NTU) will be 
measured at each location.  Prior to and after each use, the instrument will be calibrated using the 
manufacturer’s recommended calibration methods.  Any calibration variances will be noted on 
the field data sheet and in the Study report, and recalibration or repair done as necessary.  SSWD 
will note relevant conditions during each sampling event on the field data sheet (e.g., air 
temperature; flow, if available at a nearby gage; description of sampling location; floating 
material; evidence of oil and grease; and activities in the vicinity of the sampling site that could 
cause short-or long-term alterations to water quality, such as dredging). 
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4.3.3.1.2 Laboratory Samples 
 
Each sample to be delivered to a laboratory will be collected into laboratory-supplied clean 
containers.  Water samples to be analyzed for metals will be taken using “clean hands” methods 
consistent with the United States Environmental Protection Agency’s (EPA’s) Method 1669 
sampling protocol Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria 
(EPA 1995).  Samples requiring filtration before metals analysis will be filtered in accordance 
with standard protocols in the field.  Certification of filter cleanliness will be obtained from the 
vendor and kept in the Project files. 
 
All sample containers will be labeled with the date and time that the sample is collected, 
sampling site or identification label and handled in a manner consistent with appropriate chain-
of-custody protocols.  The sample container will be preserved as appropriate, stored and 
delivered to a State of California-certified water quality laboratory for analyses of the parameters 
listed in Table 4.3-1 in accordance with maximum holding periods for each parameter.  A chain-
of-custody record will be maintained with the samples at all times.  The sampling site location 
will be recorded using a GPS unit. 
 
As part of the field QA program, one field blank and one equipment rinsate will be collected and 
submitted to the laboratory, with a target of one for every ten analyses.  A field blank is a sample 
of analyte-free water poured into the container in the field, preserved and shipped to the 
laboratory with samples.  A field blank for filtered samples will be similarly created, but filtered 
using field techniques before pouring into the container.  A field blank assesses the 
contamination from field conditions during sampling.  A rinsate is a sample of analyte-free water 
poured over or through decontaminated field sampling equipment prior to the collection of 
samples and assesses the adequacy of the decontamination processes.  Two duplicate samples 
will also be collected to confirm the laboratory’s QA process. 
 
4.3.3.1.3 Secchi Depth Readings in Reservoirs 
 
Prior to collecting reservoir samples, a Secchi disk will be slowly lowered into the water on the 
shady side of the boat until it is no longer visible, and the depth recorded.  Then, the Secchi disc 
will be slowly raised until it just becomes visible once again and this depth will be recorded a 
second time.  The average of the two depths will be considered the Secchi depth and recorded. 
 
4.3.3.2 Element 2 – Continuous Dissolved Oxygen Monitoring 
 
Continuous DO monitors will be deployed for a minimum of 14 days during two periods:  1) in 
the summer when the Camp Far West Powerhouse is operational and irrigation deliveries from 
Camp Far West Dam are occurring; and 2) in the fall when the powerhouse is off-line and 
releases from Camp Far West Dam are made exclusively by the Camp Far West Dam low-level 
outlet. 
 
DO monitoring will generally follow the United States Geological Survey (USGS) published 
method for the operation of continuous water quality stations (Wagner et al. 2006).  The DO 
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(±0.3 mg/L or less) will be measured in situ at 1-hour intervals using an Onset sonde or similar 
device with the appropriate precision and accuracy. 
 
Each DO monitor will be contained in a durable protective housing that permits the active flow 
of water in and around the unit.  The protective housing will be secured by a cable to a stable 
root mass, tree trunk or man-made structure, or secured using embedded rebar where necessary 
such that the monitor will be secured in flowing water in the channel during high flow periods.  
The DO monitors will be installed in flowing water, and the housing and cable will be disguised 
as much as possible while ensuring the ability to retrieve the unit for future downloads.  A GPS 
coordinate will be taken and recorded at each installation point, along with any waypoints that 
may prove valuable for future retrieval, especially where there is not a defined trail leading to the 
access point.  Photographs of the sampling site, including installation configuration, will be 
taken.  Prior to installation, each recorder will be numbered and calibrated to manufacturer’s 
recommended specifications. 
 
Redundant recorders will be located as close as possible to the primary recorders.  Where a 
redundant recorder occurs, the primary recorder will be labeled with the recorder number for the 
site (e.g., “BR1”) with the suffix “a” and the redundant recorder with the number for the site with 
the suffix “b”.  Data from both recorders will be downloaded during each scheduled visit. 
 
During each visit, SSWD will download data into an optic shuttle or directly to a personal 
computer.  Immediately after the data are safely downloaded, back-ups will be recorded on 
portable memory devices (i.e., USB “thumb drive”).  Only after the raw water temperature data 
are safely backed-up will the optic shuttle be cleared or the data manipulated.  In addition, during 
each site visit, SSWD will be prepared to replace or fix a recorder installation.  Should a recorder 
need to be replaced because it is missing or has failed, SSWD will be able to do so immediately 
to reduce the potential for additional data loss.  Any recorder or optic shuttle that fails to 
download will be returned to the manufacturer for possible data recovery. 
 
The data will be downloaded and the loggers inspected/maintained weekly during the 
deployment periods. 
 
4.3.4 Step 4 – Perform Laboratory Analyses 
 
4.3.4.1 Chemical Analyses 
 
All laboratory analyses will be conducted using EPA Standard Methods or the equivalent 
sufficiently sensitive to detect and report at levels necessary for evaluation against State and 
federal water quality standards.  A State of California-certified laboratory will prepare and 
analyze water samples for the following surface water analytical parameters: 
 


• Basic Water Chemistry - Laboratory 


• Inorganic Ions 


• Metals 
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• Nutrients 


• Petroleum Hydrocarbons 
 
The analytes and target reporting limits associated with each parameter are listed in Table 4.3-1. 
 
4.3.5 Step 5 – QA/QC Review 
 
All data will be verified and/or validated as appropriate.  In brief, following the field sampling 
and laboratory analyses, which includes the laboratories’ own QA/QC analysis, SSWD will 
subject all data to QA/QC procedures including, but not limited to:  spot-checks of transcription; 
review of electronic data submissions for completeness; comparison of results to field blank and 
rinsate results; and, identification of any data that seem inconsistent.  If any inconsistencies are 
found, SSWD will consult with the laboratory to identify any potential sources of error before 
concluding that the data is correct.  
 
All verified chemical detections, including data whose results are “J” qualified3 will be used for 
this assessment.  Should the laboratory need to re-extract samples and re-run the sample under 
different calibration conditions, the data identified by the laboratory, as the most certain, will be 
used.  If field-sampling conditions, as measured by the field blank and the rinsate sample results, 
indicate that samples have been corrupted, SSWD will identify the data accordingly. 
 
4.3.6 Step 6 – Determine Consistency with Basin Plan Water Quality Objectives 
 
Table 4.3-3 shows the standards, criteria and benchmark values that will be used to assist with in 
the assessment of sample results and their consistency with the Basin Plan Objectives.  The 
selected values primarily consist of the Title 22 drinking water standards, which are incorporated 
by reference into the Basin Plan itself, and the California Toxics Rule (CTR) (EPA 2000).  
However, when a Study analyte does not have a compliance threshold (i.e., benchmark) in one 
these preferred sources, benchmarks will be applied from A Compilation of Water Quality Goals 
(Marshack 2015, as amended through October 2011 – August 2014); and others as cited. 
 
Table 4.3-3.  Standards, criteria and benchmarks used for determining consistency with Basin Plan 
Water Quality Objectives and designated Beneficial Uses.1 


Analyte Symbol or 
Abbreviation 


Standard, Criteria or 
Benchmark  


Value 
Reference Notes 


BIOSTIMULATORY SUBSTANCES (COLD, SPAWN) 
Total Kjeldahl Nitrogen TKN None -- -- 
Total Phosphorous TP None -- -- 


CHEMICAL CONSTITUENTS (MUN) 


Alkalinity -- 20 mg/L Marshack 2015 
EPA AWQC; less than 20 


mg/L can affect water 
treatment 


Aluminum Al 1 mg/L DDW 2015 22 CCR §64431 
Primary MCL 


Arsenic As 0.01 mg/L DDW 2015 22 CCR §64431 
Primary MCL 


                                                 
3  Results with a “J” qualifier are results where the chemical was detected, but there is uncertainty in the quantity.  The quantity 


is above the method detection limit, but below the reporting limit. 
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Table 4.3-3.  (continued) 


Analyte Symbol or 
Abbreviation 


Standard, Criteria or 
Benchmark  


Value 
Reference Notes 


CHEMICAL CONSTITUENTS (MUN) (continued) 


Cadmium Cd 5 µg/L DDW 2015 22 CCR §64431 
Primary MCL 


Calcium Ca None -- -- 


Chromium (total) Cr (total) 50 µg/L DDW 2015 22 CCR §64431 
Primary MCL 


Chlorphyifos -- 2 µg/L Marshack 2015 USEPA drinking water 
source 


Copper Cu 1.3 mg/L DDW 2015 22 CCR §64431 
Primary MCL 


Diazinon -- 1.2 µg/L Marshack 2015 California Department of 
Public Health notification 


Lead Pb 15 µg/L DDW 2015 22 CCR §64431 
Primary MCL 


Mercury (inorganic) Hg 2 µg/L DDW 2015 22 CCR §64431 
Primary MCL 


Nickel Ni 100 µg/L DDW 2015 22 CCR §64431 
Primary MCL 


Nitrate NO3-N 10 mg/L DDW 2015 22 CCR §64431 
Primary MCL 


Nitrite NO2-N 1 mg/L DDW 2015 22 CCR §64431 
Primary MCL 


Nitrate + Nitrite NO3-N+NO2-
N 10 mg/L (combined total) DDW 2015 22 CCR §64431 


Primary MCL 


Selenium Se 50 µg/L DDW 2015 22 CCR §64431 
Primary MCL 


Sodium Na 20 mg/L Marshack 2015 Sodium Restricted Diet2 
DISSOLVED OXYGEN (COLD, SPAWN) 


Dissolved Oxygen DO > 7 mg/L (minimum) CVRWQCB 1998 Aquatic life protection 
FLOATING MATERIAL (REC-1, REC-2) 


Floating Material -- Narrative Criteria  CVRWQCB 1998 Aesthetics – Absent by visual 
observation 


pH (MUN, COLD, SPAWN, WILD) 
pH -- 6.5-8.5 CVRWQCB 1998 Aquatic life protection 


TASTES & ODOR (MUN) 


Aluminum Al 0.2 mg/L DDW 2015 22 CCR §64449 
Secondary MCL 


Chloride Cl 250 mg/L DDW 2015 22 CCR §64449 
Secondary MCL 


Copper Cu 1.0 mg/L DDW 2015 22 CCR §64449 
Secondary MCL 


Iron Fe 0.3 mg/L DDW 2015 22 CCR §64449 
Secondary MCL 


Silver Ag 0.1 mg/L DDW 2015 22 CCR §64449 
Secondary MCL 


Specific conductance -- 900 µS/cm DDW 2015 22 CCR §64449 
Secondary MCL 


Sulfate SO4
2− 250 mg/L DDW 2015 22 CCR §64449 


Secondary MCL 


Total Dissolved Solids TDS 500 mg/L DDW 2015 22 CCR §64449 
Secondary MCL 


Zinc Zn 5 mg/L DDW 2015 22 CCR §64449 
Secondary MCL 


TEMPERATURE (COLD, SPAWN) 
Temperature -- Narrative  CVRWQCB 1998 See Water Temperature Study 


TOXICITY (COLD, SPAWN, MUN)  


Alkalinity -- 20 mg/L Marshack 2015 EPA AWQC; buffering 
capacity 


Aluminum Al 87 µg/L Marshack 2015 EPA AWQC; aquatic life 
protective3 
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Table 4.3-3.  (continued) 


Analyte Symbol or 
Abbreviation 


Standard, Criteria or 
Benchmark  


Value 
Reference Notes 


TOXICITY (COLD, SPAWN, MUN) (continued) 


Ammonia as N 
(pH and Temp dependent) NH3-N 


24.1 mg/L (CMC); 
4.1-5.9 mg/L (CCC) EPA 2000 CTR criteria over 0-20oC 


assuming pH 7.0 
5.6 mg/L (CMC); 


1.7-2.4 mg/L (CCC) EPA 2000 CTR criteria over 0-20oC 
assuming pH 8.0 


0.9 mg/L (CMC); 
0.3-0.5 mg/L (CCC) EPA 2000 CTR criteria over 0-20oC 


assuming pH 9.0 


Arsenic As 0.34 mg/L (CMC); 
0.15 mg/L (CCC) EPA 2000 CTR criteria 


Cadmium 
(hardness dependent) Cd 


0.16 µg/L (CMC); 
0.25 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of 5 mg/L 


as CaCO3 


0.35 µg/L (CMC); 
0.41 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
10 mg/L as CaCO3 


0.54 µg/L (CMC); 
0.56 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
15 mg/L as CaCO3 


0.95 µg/L (CMC); 
0.81 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
25 mg/L as CaCO3 


Chloride Cl- 860 mg/L (CMC); 
230 mg/L (CCC) Marshack 2015 EPA AWQC; aquatic life 


protective 


Chromium 
(hardness dependent) Cr 


47.19 µg/L (CMC); 
15.31 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  


5 mg/L as CaCO3 


83.25 µg/L (CMC); 
27.0 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
10 mg/L as CaCO3 


116.03 µg/L (CMC); 
37.64  µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
15 mg/L as CaCO3 


176.31 µg/L (CMC); 
57.19 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
25 mg/L as CaCO3 


Chlorpyrifos -- 0.02 µg/L (CMC); 
0.014µg/L (CCC) Marshack 2015 CDFW water quality criteria 


Copper 
(hardness dependent) 


Cu 


0.8 µg/L (CMC); 
0.69 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  


5 mg/L as CaCO3 


1.54 µg/L (CMC); 
1.25 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
10 mg/L as CaCO3 


2.25 µg/L (CMC); 
1.77 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
15 mg/L as CaCO3 


 3.64 µg/L (CMC); 
2.74 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
25 mg/L as CaCO3 


Diazinon -- 0.16 µg/L (CMC); 
0.1 µg/L (CCC) Marshack 2015 CDFW water quality criteria 


Iron Fe 1 mg/L (CCC) Marshack 2015 EPA AWQC; aquatic life 
protective 


Mercury (total) Hg 0.050 µg/L EPA 2000 
40 C.F.R. 131.38 


CTR/Federal Register 
5/18/00 
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Table 4.3-3.  (continued) 


Analyte Symbol or 
Abbreviation 


Standard, Criteria or 
Benchmark  


Value 
Reference Notes 


TOXICITY (COLD, SPAWN, MUN) (continued) 


Nickel 
(hardness dependent)  Ni 


37.2 µg/L (CMC); 
4.1 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of 5 mg/L 


as CaCO3 


66.9 µg/L (CMC); 
7.4 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
10 mg/L as CaCO3 


94.3 µg/L (CMC); 
10.5 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
15 mg/L as CaCO3 


145.2 µg/L (CMC); 
16.1 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
25 mg/L as CaCO3 


Selenium (total) Se 20 µg/L (CMC) 
5 µg/L (CCC) Marshack 2015 EPA AWQC; aquatic life 


protective 


Silver 
(hardness dependent) Ag 


0.02 µg/L (CMC) 
Instantaneous EPA 2000 


CTR for dissolved sample 
assuming hardness of  


5 mg/L as CaCO3 


0.07 µg/L (CMC) 
instantaneous EPA 2000 


CTR for dissolved sample 
assuming hardness of  
10 mg/L as CaCO3 


Silver 
(hardness dependent) Ag 


0.13 µg/L (CMC) 
instantaneous EPA 2000 


CTR for dissolved sample 
assuming hardness of  
15 mg/L as CaCO3 


0.32 µg/L (CMC) 
instantaneous EPA 2000 


CTR for dissolved sample 
assuming hardness of  
25 mg/L as CaCO3 


Lead 
(hardness dependent) Pb 


2 µg/L (CMC) 
0.086 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  


5 mg/L as CaCO3 


5 µg/L (CMC) 
0.191 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
10 mg/L as CaCO3 


8 µg/L (CMC) 
0.303 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
15 mg/L as CaCO3 


14 µg/L (CMC) 
0.54 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
25 mg/L as CaCO3 


Specific conductance -- 150 µmhos CVRWQCB 1998 Aquatic Life Protection 


Zinc 
(hardness dependent) Zn 


9.26 µg/L (CMC) 
9.33 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  


5 mg/L as CaCO3 


16.66 µg/L (CMC) 
16.79 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
10 mg/L as CaCO3 


23.48 µg/L (CMC) 
23.68 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
15 mg/L as CaCO3 


36.20 µg/L (CMC) 
36.50 µg/L (CCC) EPA 2000 


CTR for dissolved sample 
assuming hardness of  
25 mg/L as CaCO3 
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Table 4.3-3.  (continued) 


Analyte Symbol or 
Abbreviation 


Standard, Criteria or 
Benchmark  


Value 
Reference Notes 


TOXICITY (COLD, SPAWN, MUN) (continued) 


Turbidity NTU 


increase < 1 NTU for 1-5 NTU 
background; 


increase < 20% for 5-50 NTU 
background; 


increase < 10 NTU for 50-100 
NTU background 


CVRWQCB 1998 Aesthetics, disinfection 


1 Note: a constituent may be listed under more than one beneficial use.  When a standard or criterion was not available, benchmarks were 
excerpted from EPA (2003) and Marshack (2015). 


2 Guidance level to protect those individuals restricted to a total sodium intake of 500 mg/day (Marshack 2015). 
3 Benchmark is likely overly protective, as EPA is aware of field data indicating that many high quality waters in the U.S. contain more than 87 


µg aluminum/L, when either total recoverable or dissolved is measured (Marshack 2015) 
Key: 


AWQC = Ambient Water Quality Criteria 
EPA = United States Environmental Protection Agency 
CaCO3 = Calcium carbonate 
CDFW = California Department of Fish and Wildlife 
CMC = Criterion Maximum Concentration (1-hour acute exposure) for aquatic toxicity as defined by EPA (2000) 
CCC = Criterion Continuous Concentration (4-day chronic exposure) for aquatic toxicity as defined by EPA (2000) 
CCR = California Code of Regulations 
CTR = California Toxics Rule 
MCL = Maximum Contaminant Level 
µmhos = micromhos 
µg/L = micrograms per liter 
mg/L = milligrams per liter 
MPN = Most Probable Number 
NTU = Nephelometric turbidity units 
SM = Standard Method 
su = standard unit 


 
 
The CVRWQCB has adopted, by reference, California Title 22 maximum contaminant levels 
(MCL) for drinking water as Basin Plan objectives (CVRWQCB 1998), with the exception that 
more stringent criteria may apply as necessary for protection of specific designated Beneficial 
Uses.  Hence, these values are adopted as the drinking water standard herein.  It should be noted, 
however, that chemical concentrations that were originally intended to apply to finished tap-
water, rather than to untreated sources of drinking water, will be applied to the untreated 
reservoir or river water. 
 
For Basin Plan Water Quality Objectives related to aquatic toxicity for ammonia and trace 
metals, the CTR (EPA 2000) is the preferred benchmark source.  Part 40 C.F.R. Section 131.38 
established Criterion Maximum Concentrations (CMC) as the highest concentrations to which 
aquatic life can be exposed for a short period4 (1 hour) without deleterious effects, and Criterion 
Continuous Concentrations (CCC) as the highest concentration to which aquatic life can be 
exposed for an extended period of time (4 days) without deleterious effects.  When single grab 
samples are collected, as will be the case for this Study, it is assumed that constituent 
concentrations are representative of the continuous ambient condition, and CCC values are 
therefore used as the appropriate criteria to compare against environmental sample results.   
 
Because of differences in acute and chronic toxicity to aquatic organisms of many elements and 
compounds, as well as variations with ambient water quality such as pH or hardness, several 
                                                 
4  Based on extended sample collection and 1-hour averaging. 
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entries in Table 4.3-3 have multiple benchmarks to illustrate this range.  The benchmarks for 
seven of the metals (i.e., cadmium, chromium, copper, lead, nickel, silver, and zinc) addressed in 
this Study are reported for dissolved metals from the CTR (EPA 2000).  In Table 4.3-3, 
benchmarks for these metals are calculated in 5 mg/L increments of hardness since the aquatic 
toxicity of these metals reportedly increases as hardness decreases.  Similarly, the CMC and 
CCC levels for ammonia are a function of both pH and temperature and are presented for the 
temperature range of 0º-20ºC in pH increments of 1.0 su in Table 4.3-3. 
 
4.3.7 Step 7 – Prepare Report 
 
SSWD will prepare a report that includes the following sections:  1) Study Goals and Objectives; 
2) Methods; 3) Results; 4) Discussion; and 5) Description of Variances from the Study plan, if 
any.  The report will include a complete water quality dataset in Microsoft® Excel format.  Also, 
the report will include a table that will show for each parameter measured the results of the 
sampling sorted by sampling location.  Data that are greater than the benchmarks provided in 
Table 4.3-3 will be highlighted.  The table will be appended to report and available in its 
Microsoft® Excel format. 
 
5.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including for the Don Pedro Project (FERC No. 
2299), Yuba River Hydroelectric Project (FERC No. 2246) and Merced River Hydroelectric 
Project (FERC No. 2179) relicensings. The study uses standard water quality monitoring 
methods. Laboratory analyses are based on the recommended methods by EPA or the State of 
California. 
 
6.0 Schedule 
 
SSWD anticipates the schedule to complete the Study as follows:  
 
Planning ......................................................................................................................... March 2016 
Collect WQ Data – powerhouse on, diverting ......................................................... April/May 2016 
Collect WQ/DO Data – powerhouse on, diverting ....................................................... August 2016 
Collect WQ/DO Data – low-level outlet operations only ............................................ October 2016 
QA/QC Review ...................................................................................... November/December 2016 
Study Report Preparation ............................................................................................. January 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
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7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this Study in 2015 dollars is between $60,000 and $80,000. 
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APPENDIX C 


SUMMARY OF CONTACTS 
 
Appendix C provides a listing of Federal and state resource agencies, local governments, Native 
American tribes, non-governmental organizations, businesses, unaffiliated members of the 
public, and others likely to be interested in the Project relicensing that have been contacted by 
SSWD to identify potential sources of existing, relevant, and reasonably available information 
regarding resources potentially affected by continued Project O&M.  SSWD used several 
methods to obtain information for the PAD, including the following: 
 


• PAD Questionnaire.  This comprehensive questionnaire was sent to 66 separate 
individuals identified as likely to be interested in the relicensing proceeding (Table C-1).  
It was used as one method to identify sources of existing, relevant, and reasonably 
available information that describe the resources potentially affected by continued Project 
O&M.  A total of 9 responses to the PAD Questionnaire were received. 


• Outreach Meetings.  SSWD held a series of public outreach meetings to familiarize 
Relicensing Participants with the Project; its facilities, features and operations; the FERC 
Integrated Licensing Process (ILP) and Traditional Licensing Process (TLP); and the 
process and schedule SSWD planned to use to relicense the Project.  The PAD 
Questionnaire was also distributed at the outreach meetings as another attempt to gather 
existing, relevant, and reasonably available information. 


• Consultation Meetings/Telephone Calls.  SSWD met individually or talked by telephone 
individually with several resource agencies, tribes, and others. 


• Literature Searches.  SSWD conducted extensive searches of publicly available databases 
(e.g., internet websites, university libraries, and publications) as well as its own records. 


 
A summary of the 66 contacts made through the PAD Questionnaire process is provided as Table 
C-1.  Appendix B provides a listing of references that were reviewed for existing, relevant, and 
reasonably available information identified by Licensee during preparation of the PAD.  
Included in the list are the references and information sources recommended to SSWD by 
Federal and state resource agencies, local governments, Native American tribes, non-
governmental organizations, businesses, unaffiliated members of the public, and others. 
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Table C-1.  Summary of contacts as of July 16, 2015. 


Contact/Name Affiliation 
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Amber Villalobos SWRCB 5/7/151 6/17/15    


Sean Hoobler Cal Fish and Wildlife 5/7/151 6/19/15    
Tom Holley NOAA-NMFS 5/7/151     
Board of Supervisors County of Nevada 5/13/15     


Board of Supervisors County of Yuba 5/13/15     
Board of Supervisors County of Placer 5/13/15     


Executive Officer Nevada County Local Agency 
Formation Commission 5/13/15     


Director Placer County Resources 
Conservation District 5/13/15     


-- 
Nevada County Resource Center 
Manager and Bear River Watershed 
Coordinator 


5/13/15     


Executive Director Sierra Nevada Conservancy 5/13/15     
-- Nevada Irrigation District 5/13/15     


Commission Clerk Yuba County Local Agency 
Formation Commission 5/13/15 RTS 


5/28/15 6/3/15   


Commission Clerk Placer County Local Agency 
Formation Commission 5/13/15     


Conservation District 
Director Yuba County Resource Center 5/13/15     


City Manager City of Wheatland 5/13/15     


Board of Supervisors County of Sutter 5/13/15 5/29/15 6/3/15  Phone: 530-822-7450 
Email: asawyer@co.sutter.ca.us 


Pamela Cubbler Colfax-Todd Valley Consolidated 
Tribe 5/13/15     


Grayson Coney T’Si-akim Maidu 5/13/15     


Judy Marks Colfax-Todd Valley Consolidated 
Tribe 5/13/15     


                                                 
1 The PAD Questionnaire was distributed via hand delivery at the site visit on 5/7/15. 
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Table C-1.  (continued) 


Contact/Name Affiliation 
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Gene Whitehouse United Auburn Indian Community 5/13/15     


Don Ryberg T’Si-akim Maidu 5/13/15     
Jason Camp United Auburn Indian Community 5/13/15 6/10/15    
Ellen Moon T’Si-akim Maidu 5/13/15     


Marcos Guerrero United Auburn Indian Community 5/13/15     


Glenda Nelson Enterprise Rancheria of Maidu 
Indians 5/13/15     


Laura Winner 
Gary Archuleta 
Guy Taylor 


Mooretown Rancheria of Maidu 
Indians 5/13/15     


Director Advisory Council on Historic 
Preservation 5/13/15 RTS 


6/8/15 6/9/15   


Habitat Restoration 
Coordinator USFWS 5/13/15     


Director Federal Emergency Management 
Agency 5/13/15 RTS 


5/28/15 6/3/15   


Branch Chief Energy and 
Power USFWS 5/13/15     


FERC Coordinator NOAA NMFS 5/13/15     
Outdoor Recreation 
Planner National Park Service 5/13/15 RTS 


5/28/15 6/3/15   


Assistant Regional 
Administrator NOAA NMFS 5/13/15 RTS 


5/28/15 6/11/15  Cheryl: 707-575-1252 


Regional Director US Environmental Protection 
Agency 5/13/15     


Area Director US Department of Interior, Bureau of 
Indian Affairs 5/13/15     


Director US Geological Survey 5/13/15     


Director California Department of Boating 
and Waterways 5/13/15     


Director – District 3 California Department of 
Transportation 5/13/15 6/23/15    
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Table C-1.  (continued) 


Contact/Name Affiliation 
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Manager – Region 2 California Department of Fish and 
Wildlife 5/13/15 6/19/15   Submitted by Anna Ewing FERC Program Coord. 


-- California Department of Water 
Resources 5/13/15     


Region 2 – Cascade California Department of Forestry 
and Fire Protection 5/13/15     


Executive Officer Regional Water Quality Control 
Board 5/13/15     


-- Office of Historic Preservation 5/13/15     


Section 401 Coordinator State Water Resources Control Board 5/13/15     


Director Nevada County Department of 
Planning 5/13/15     


Director Yuba County Planning Department 5/13/15     


Planning Services Manager Placer County Planning Department 5/13/15 7/8/15    
Steve Rothert American Rivers 5/13/15     


Traci Sheehan Van Thull Foothills Water Network 5/13/15 6/26/15    
Dave Steindorf American Whitewater 5/13/15     


Ron Stork Friends of the River 5/13/15     


Keith Nakatani California Hydropower Reform 
Coalition 5/13/15 RTS 


6/8/15   *insufficient address 


Thomas Gregory Natural Heritage Institute 5/13/15     


Jim Crenshaw California Sportfishing Protection 
Alliance 5/13/15     


Alvin Thoma Pacific Gas and Electric Company 5/13/15     


Curtis Knight California Trout 5/13/15     
Scott Flake Sacramento Municipal Water District 5/13/15     


Gary Hollis Camp Far West Lake 
Concessionaire, North Shore 5/13/15 RTS 


5/28/15   *no mail receptacle 


Barbara Williams Sierra Club, Mother Lode Chapter 5/13/15     


Gary Hollis Camp Far West Lake 
Concessionaire, South Shore 5/13/15     
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Table C-1.  (continued) 


Contact/Name Affiliation 
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Gavin Feiger Sierra Nevada Alliance 5/13/15     


Megan Anderson Environmental Advocates 5/13/15     
Caleb Dardick South Yuba River Citizens League 5/13/15     
Chandra Ferrari Trout Unlimited 5/13/15     


Frank Rinella  Federation of Fly Fishers, Northern 
California Council 5/13/15     


Minna Jung Environmental Defense Fund 5/13/15     


Gaea Bailey ERT  6/22/15    
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APPENDIX D 


INFORMATION SOURCES 
 
Appendix D provides a listing of source documents that SSWD evaluated in its search for 
existing, relevant, and reasonably available information for inclusion in Section 3, Existing 
Environment, of this PAD.  SSWD focused its search on finding “source documents” that is, a 
document that contained original source data and associated conclusions, interpretations, and 
other information developed de novo by the author(s).  Documents and sources of information 
that were generally avoided included:  1) general natural history descriptions such as general 
descriptions of species life cycles, ranges of occurrence, and behavior; 2) technology references 
such as manuals concerning development of models; 3) reviews and compendiums that do not 
contain source information, but oftentimes use another’s information in an editorial fashion; 4) 
technical references such as general limnology text books; and 5) anecdotal information that 
cannot be verified.  In addition, management and policy documents were avoided except to the 
extent that they were used solely to describe agency management and policies that apply 
specifically to the Project Area. 
 
The documents evaluated are presented in Tables D1 through D14.  The tables are organized by 
the following resource areas: 


 
• Table D1 – Introduction and Existing Environment 


• Table D2 – Geology and Soils 


• Table D3 – Water Resources 


• Table D4 – Aquatic Resources 


• Table D5 – Terrestrial Resources 


• Table D6 – Threatened and Endangered Species 


• Table D7 – Recreation 


• Table D8 – Land Use 


• Table D9 – Aesthetic Resources 


• Table D10 – Socio-economic Resources 


• Table D11 – Cultural Resources 


• Table D12 – Tribal Interests 


• Table D13 – Air Resources 


• Table D14 – Noise 
 


Not all of the existing and reasonably available information found during SSWD’s search was 
relevant to this PAD, yet the source was still listed in Appendix D for completeness and to 
document due diligence.  When a document verified information from another reference, it may 
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not have been cited, but it was included in Appendix D.  When a document provided relevant 
information for more than one resource area, the document is repeated in the appropriate tables. 
 
Each Appendix D table includes two key pieces of information:  a complete citation; and the 
location of the document.  In some cases, the source document can be found on the Internet, in 
which case the website address of the document is listed.  In some cases, the document is an 
article from a journal or periodical or report that SSWD has obtained or is otherwise a document 
in SSWD’s possession.  Those documents can be obtained by a third party, at a reasonable cost 
for reproduction and postage, by contacting SSWD.  Note that some sources of information are 
Geographic Information System (GIS) files. 
 
During preparation of the PAD, SSWD identified some source documents that are considered 
“Privileged” for one or more reasons.  Such documents are so indicated; however, SSWD may 
not distribute such documents to a third party.  Examples of Privileged documents include GIS 
files or maps that contain the specific location of cultural sites, and reports that FERC considers 
contain Critical Energy Infrastructure Information.  Those who wish copies of the information in 
these documents should contact the appropriate authorities. 
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Table D-1.  Introduction and Existing Environment. 
Reference Location of Document 


Central Valley Regional Water Quality Control Board. 1998.  Basin Plan.  Fourth Edition, The 
Sacramento River Basin and the San Joaquin River Basin.  State of California Regional Water 
Quality Control Board, Central Valley Region.  Revised in October 2007 with the Approved 
Amendments.  Sacramento, California.  Available online: 
http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.pdf. Accessed June 
2015. 


HDR Sacramento 


Federal Register.  2001.  Responsibilities of Federal Agencies to Protect Migratory Birds. 
Volume 66. 3853-3856 HDR Sacramento 


United States Department of Commerce National Marine Fisheries Service (NMFS).  2014. 
Recovery Plan for the Evolutionarily Significant Units of Sacramento River Winter-run Chinook 
Salmon and Central Valley Spring-run Chinook Salmon, and the Distinct Population Segment of 
Central Valley Steelhead. National Marine Fisheries Service, Southwest Regional Office, 
Sacramento, California. July 2014. 


HDR Sacramento 


Pacific Fishery Management Council (PFMC).  2014.  Appendix A to the Pacific Coast Salmon 
Fishery Management Plan As Modified by Amendment 18 to the Pacific Coast Salmon Plan. 
Identification and Description of Essential Fish Habitat, Adverse Impacts, and Recommended 
Conservation Measures for Salmon. September 2014.   


HDR Sacramento 


Alpers, C.N., A.R. Stewart, M.K. Saiki, M.C. Marvin-DiPasquale, B.R. Topping, K.M. Rider, 
S.K. Gallanthine, C.A. Kester, R.O. Rye, R.C. Antweiler, and J.F. De Wild.  2008.  
Environmental factors affecting mercury in Camp Far West Reservoir, California.  2001–03: U.S. 
Geological Survey Scientific Investigations Report 2006-5008.  358 p. 


HDR Sacramento 


Central Valley Regional Water Quality Control Board. 1998.  Basin Plan.  Fourth Edition, The 
Sacramento River Basin and the San Joaquin River Basin.  State of California Regional Water 
Quality Control Board, Central Valley Region.  Revised in October 2007 with the Approved 
Amendments.  Sacramento, California.  Available online: 
http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.pdf. Accessed June 
2015. 


http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.pdf 


Public Policy Institute of California.  2007.  Envisioning Futures for the Sacramento-San Joaquin 
Delta. Prepared by Lund, J., E. Hanak, W. Fleenor, R. Sowitt, J. Mount, and P. Moyle. HDR Sacramento 


United States Department of the Interior, Bureau of Reclamation (BOR).  2004.  Long-Term 
Central Valley Project Operations Criteria and Plan (CVPOCAP) Biological Assessment.  
Department of the Interior. 


HDR Sacramento 


Water Education Foundation (WEF).  2006.  A Briefing on California Water Issues. Available at 
www.watereducation.org. Accessed in June 2015. http://www.watereducation.org/ 


Western Regional Climate Center (WRCC).  2009.  Stations 045385.  Historical climate data.  
http://www.wrcc.dri.edu/summary/climsmnca.html. http://www.wrcc.dri.edu/summary/climsmnca.html 


 



http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.pdf

http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.pdf

http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.pdf

http://www.watereducation.org/

http://www.wrcc.dri.edu/summary/climsmnca.html
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Table D-2.  Geology and Soils. 
Reference Location of Document 


Alpers, C.N., Stewart, A.R., Saiki, M.K., Marvin-DiPasquale, M.C., Topping, B.R., Rider, K.M., 
Gallanthine, S.K., Kester, C.A., Rye, R.O., Antweiler, R.C., and De Wild, J.F., 2008, 
Environmental factors affecting mercury in Camp Far West Reservoir, California, 2001–03: U.S. 
Geological Survey Scientific Investigations Report 2006-5008, 358 p. 


HDR Sacramento 


Bennett, J.H.  1983.  Geodetic surveys on the Foothills Fault System near Smartville, Yuba 
County, California Geology, V.36:  pp 51-53 AS CITED IN:  James, L. Allen.  1988.  Historical 
transport and storage of hydraulic mining sediment in the Bear River, California.  A dissertation 
submitted to the Graduate School of the University of Wisconsin-Madison in partial fulfillment 
of the requirements for the degree of Doctor of Philosophy, p 1-285. 


HDR Sacramento 


Clark, W.B., 1963, Gold districts of California: California Department of Conservation, Division 
of Mines and Geology: Bulletin 193, 199 p., 1 plate (some revisions through 1969; 7th printing, 
1998). 


HDR Sacramento 


Dendy, F.E. and W.A. Champion.  1978.  Sediment deposition in US reservoirs: summary of data 
reported through 1975.  USDA Miscellaneous Publication 1362. HDR Sacramento 


ECORP Consulting, Inc.  2014.  Instream flow and sediment studies for Bear River and Deer 
Creek, Nevada County, California.  Prepared for Nevada Irrigation District, 6 March 2014.   HDR Sacramento 


Foothills Water Network (FWN). 2015. Bear River Summary. 
http://www.foothillswaternetwork.org/about%20us/interactive-journey/bear-summary.php. 
Accessed July 25, 2015. 


http://www.foothillswaternetwork.org/about%20us/interactive-journey/bear-summary.php 


Foster, J.  2005.  Patterson Sand & Gravel.  Lincoln News Messenger.  < 
http://www.lincolnnewsmessenger.com/article/patterson-sand-gravel-planning-expand> http://www.lincolnnewsmessenger.com/article/patterson-sand-gravel-planning-expand 


Geomatrix Consultants, Inc. (Geomatrix).  1997.  Assessment of sediment sources in the Bear 
River Watershed above Drum Afterbay; Nevada and Placer Counties, California.  Prepared for 
PG&E, San Francisco, CA  December 1997, Project No.:  2074.34. 


HDR Sacramento 


Henry, C. D. and M. E. Perkins.  2001.  Sierra Nevada-Basin and Range transition near Reno, 
Nevada: Two stage development at 12 and 3 Ma. Geology, vol. 29, no. 8, p. 719-722, as cited in 
Pacific Gas and Electric, Piedmont Geosciences, Inc. 2003.Surpless et al. 2000. 


HDR Sacramento 


Heyl, G.R.  1948.  Foothill copper-zinc belt of the Sierra Nevada, California, in Bramel, H.R., 
Cox, M.W., Eric, J.H., Heyl, G.R., Ransome, A.L., and Wyant, D.G., eds., Copper in California: 
California Division of Mines and Geology Bulletin, v. 144, p. 11–29. 


HDR Sacramento 


James, A.  2014.  L. Allen James Curriculum Vitae. 
http://people.cas.sc.edu/ajames/__James.vita.pdf. Accessed July 25, 2015. http://people.cas.sc.edu/ajames/__James.vita.pdf 


James, Allan  2004.  Tailings fans and valley-spur cutoffs created by hydraulic mining.  Earth 
Surface Processes and Landforms 29 (7):  869-882. HDR Sacramento 


James, Allan.  2003. Glacial erosion and geomorphology in the northwest Sierra Nevada, CA. 
Geomorphology 55 (1-4): 283-303. HDR Sacramento 


James, Allan.  1999.  Time and the persistence of alluvium:  River engineering, fluvial 
geomorphology, and mining sediment in California.  Geomorphology 31:  265-290. HDR Sacramento 


James, Allan.  1995.  Diversion of the upper Bear River:  glacial diffluence and Quaternary 
erosion, Sierra Nevada, CA.  Geomorphology 14, 131-148. HDR Sacramento 


James, Allan.  1999.  Time and persistence of alluvium:  River engineering, fluvial 
geomorphology, and mining sediment in California.  Geomorphology 31.  Pp 265-290. HDR Sacramento 



http://www.foothillswaternetwork.org/about%20us/interactive-journey/bear-summary.php

http://www.foothillswaternetwork.org/about%20us/interactive-journey/bear-summary.php

http://www.lincolnnewsmessenger.com/article/patterson-sand-gravel-planning-expand

http://www.lincolnnewsmessenger.com/article/patterson-sand-gravel-planning-expand

http://people.cas.sc.edu/ajames/__James.vita.pdf

http://people.cas.sc.edu/ajames/__James.vita.pdf
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Table D-2.  (continued) 
Reference Location of Document 


James, Allan.  1993.  Sustained reworking of hydraulic mining sediment in California: G.K. 
Gilbert’s sediment wave model reconsidered: Zeitschrift für Geomorphologie, Suppl.- Bd. 88, p. 
49–66. 


HDR Sacramento 


James, Allan.  1991.  Quartz concentration as an index of sediment mixing: hydraulic mine-
tailings in the Sierra Nevada, California: Geomorphology, v. 4, p. 125–144. HDR Sacramento 


James, Allan.  1988.  Historical transport and storage of hydraulic mining sediment in the Bear 
River, California. University of Wisconsin - Madison.  284 pp. HDR Sacramento 


James, A., J. Harbor, D. Fabel, D. Dahms, and D. Elmore.  2002.  Late Pleistocene Glaciations in 
the Northwestern Sierra Nevada, California, Quaternary Research 57:  409-419. HDR Sacramento 


Keyes.  1878.  Keyes vs Little York Gold Washington Co., et al., California District Court, 10th 
Dist., Sutter County, Judge Philip w. Keyser presiding [cited in James 1988] HDR Sacramento 


Lindgren, W.  1911.  The Tertiary Gravels of the Sierra Nevada of California.  Department of the 
Interior US Geological Survey Professional Paper 73.  Washington Government Printing Office.  
226 pages. 


HDR Sacramento 


Mead and Hunt.  2012.  Design Report 90% Submittal.  Camp Far West Dam Spillway 
Modification Project (Obermeyer Spillway Gate) FERC No. 2997.  Prepared for South Sutter 
Water District, Trowbridge, CA. 


HDR Sacramento 


Nevada Irrigation District (NID). 2012. Mercury Removal Project. 
http://nidwater.com/conservation/mercury-removal-project/. Accessed July 25, 2015. http://nidwater.com/conservation/mercury-removal-project/ 


Nevada Irrigation District.  2010 http://nidwater.com/wp-
content/uploads/2012/04/SNC_Final_Report_12.15.10.pdf http://nidwater.com/wp-content/uploads/2012/04/SNC_Final_Report_12.15.10.pdf 


Pacific Gas and Electric, Piedmont Geosciences, Inc. (PG&E, Piedmont).   2003.  Regional 
geology, seismicity, and general ground motion considerations for the Drum/Spaulding 
Hydroelectric System.  Prepared for the Hydro Generation Department of PG&E, July 31, 2003.  
75 pp. 


HDR Sacramento 


Placer County.  2004.  Natural community conservation plan, habitat conservation plan, Phase 1, 
Report of the Science Advisors (P. Brussard., F. Davis, J. Medieros, B. Pavlik, and D. Sada).  
January 8, 2004.   


 


Placer County Planning Services Division. 2015.  Sheridan Community Plan.  Community 
Development/Resource Agency Planning Services Division.  Placer County.  Supercedes 1976 
Sheridan General Plan.  229 pp. 


HDR Sacramento 


Placer County Planning Division.  2012.  Sheridan Community Plan.  Study Area.  Summary 
Report.  Background review, opportunities, and constraints.  34 pp. HDR Sacramento 


Placer County Planning Services Division.  2004.  Placer County Natural Resources Report.  A 
scientific assessment of watershed, ecosytems and species of the Phase I Planning Area.  
Prepared by Jones & Stokes April 2004.  89 pp. 


HDR Sacramento 


Rogers, T.H., and J.W. Williams.  1974.  Potential seismic hazards in Santa Clara County, 
California: California Department of Conservation, Division of Mines and Geology Special 
Report 107, prepared in cooperation with the Santa Clara County Planning Department, 39 
p.(*)James, L.A.  1988.  Historical transport and storage of hydraulic mining sediment in the 
Bear River, California. University of Wisconsin - Madison.  284 pp. 


HDR Sacramento 


Sacramento River Watershed Program (SRWP). 2015. Bear River Setback Levee Project. 
http://www.sacriver.org/aboutwatershed/roadmap/projects/bear-river-setback-levee-project. 
Accessed July 25, 2015. 


http://www.sacriver.org/aboutwatershed/roadmap/projects/bear-river-setback-levee-project 


 



http://nidwater.com/conservation/mercury-removal-project/

http://nidwater.com/conservation/mercury-removal-project/

http://nidwater.com/wp-content/uploads/2012/04/SNC_Final_Report_12.15.10.pdf

http://nidwater.com/wp-content/uploads/2012/04/SNC_Final_Report_12.15.10.pdf

http://nidwater.com/wp-content/uploads/2012/04/SNC_Final_Report_12.15.10.pdf

http://www.sacriver.org/aboutwatershed/roadmap/projects/bear-river-setback-levee-project

http://www.sacriver.org/aboutwatershed/roadmap/projects/bear-river-setback-levee-project
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Table D-2.  (continued) 
Reference Location of Document 


Sacramento River Watershed Program (SRWP). 2010. A Roadmap to Watershed Management. 
http://www.sacriver.org/files/documents/roadmap/report/American_BearRiver.pdf. Accessed 
July 25, 2015. 


http://www.sacriver.org/files/documents/roadmap/report/American_BearRiver.pdf 


Schwartz, D.P., F.H. Swan, R.E. Harpster, T.H. Rogers, and D.E. Hitchcock.  1977.  Surface 
faulting potential:  Earthquake Evaluation Studies of the Auburn Dam Area, Volume 2.  Report 
by Woodward-Clyde Consultants to the U.S. Bureau of Reclamation, Denver; 135 p. plus 
appendices, as cited in Pacific Gas and Electric, Piedmont Geosciences, Inc. 2003 


HDR Sacramento 


Schweickert, R.A., N.L. Bogen, G.H. Birty, R.E. Hanson, and C. Merguerian.  1984.  Timing and 
structural expression of the Nevadan Orogeny, Sierra Nevada, California.  GSA Bulletin v. 95; 
no.8; p. 967-979. 


HDR Sacramento 


Surpless, B.E., D.F. Stockli, T.A. Dumitru, E.L. Miller, and K.A. Farley.  2000.  Post-15 Ma 
westward structural and therma encroachment of Basin and Range type extension into the 
northern Sierra Nevada:  GSA Abstracts with Programs, v.32, no. 7, p. A43, as cited in Pacific 
Gas and Electric, Piedmont Geosciences, Inc. 2003. 


HDR Sacramento 


United States Department of Agriculture Forest Service (Forest Service). 2002.  South Yuba 
Watershed Assessment.  USDA Forest Service.  Tahoe National Forest.  Nevada City Ranger 
District. 


HDR Sacramento 


United States Department of Agriculture Forest Service (Forest Service) Tahoe National Forest 
(TNF),  1975-2001.  Stream Surveys and Stream Condition Inventories for Streams and Creeks in 
the Tahoe National Forest. 


HDR Sacramento 


United States Fish and Wildlife Service (USFWS). 2013. The Anadromous Fish Restoration 
Program – Bear River. http://www.fws.gov/lodi/afrp/ws_projects.cfm?code=BEARR. Accessed 
July 25, 2015. 


http://www.fws.gov/lodi/afrp/ws_projects.cfm?code=BEARR 


Unruh, J.R. 1991.  The uplift of the Sierra Nevada and implications for Late Cenozoic epeirogeny 
in the western Cordillern.  Geol. Soc. America Bull., v. 103, n. 12, p. 1395-1404, as cited in 
Pacific Gas and Electric, Piedmont Geosciences, Inc. 2003 


HDR Sacramento 


Wakabayashi, J. and T.L. Sawyer.  2001.  Stream incision, tectonics, uplift, and evolution of 
topography of the Sierra Nevada, California.  Journal of Geology, Vol. 109, p. 539-562. HDR Sacramento 


Waring, C.A.  1919.  Placer County, in Hamilton, F., ed., Mines and Mineral Resources of 
Portions of California: Report number 15 of the State Mineralogist, part 3, chap. 2, p. 327–8. HDR Sacramento 


Wildland Resources Center.  1996.  Sierra Nevada Ecosystem Project Final Report to Congress: 
Status of the Sierra Nevada, Volume 3.  University of California, Center for Water and Wildland 
Resources. University of Minnesota original publisher. 


HDR Sacramento 


Yardas D. and A. Eberhart. 2005. Awakening the Bear: Assessing Flow Improvement Needs and 
Opportunities in Northern California’s Bear River Problemshed. Environmental Defense. 
Oakland, CA. 


HDR Sacramento 


 



http://www.sacriver.org/files/documents/roadmap/report/American_BearRiver.pdf

http://www.sacriver.org/files/documents/roadmap/report/American_BearRiver.pdf

http://www.fws.gov/lodi/afrp/ws_projects.cfm?code=BEARR

http://www.fws.gov/lodi/afrp/ws_projects.cfm?code=BEARR
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Table D-3.  Water Resources. 
Reference Location of Document 


Alpers, C.N., Stewart, A.R., Saiki, M.K., Marvin-DiPasquale, M.C., Topping, B.R., Rider, K.M., 
Gallanthine, S.K., Kester, C.A., Rye, R.O., Antweiler, R.C., and De Wild, J.F., 2008, 
Environmental factors affecting mercury in Camp Far West Reservoir, California, 2001–03: U.S. 
Geological Survey Scientific Investigations Report 2006-5008, 358 p. 


HDR Sacramento 


Alpers, C.N., M.P. Hunerlach, J.T. May, R.L. Hothem, H.E. Taylor, R.C. Antweiler, J.F. DeWild, 
and D.A. Lawler.  2005.  Geochemical characterization of water, sediment, and biota affected by 
mercury contamination and acidic drainage from historical gold mining, Greenhorn Creek, 
Nevada County, California.  1999/2001:  U.S. Geological Survey Scientific Investigation Report 
2004-5251, 278p.  URL: < http://pubs.usgs.gov/fs/2005/3014/>. 


http://pubs.usgs.gov/fs/2005/3014/ 


Bailey, R. 2003. Streams of Western Place County: Aquatic Habitat and Biological Resources 
Literature Review. Prepared for: Sierra Business Council. December 2003. HDR Sacramento 


California Department of Fish and Game (CDFG). 1991. Draft Report: Lower Bear River 
Instream Flow and Temperature Recommendations. August 1991. HDR Sacramento 


California Department of Water Resources (DWR). 2004. Project Effects on Water Quality 
Designated Beneficial Uses for Surface Waters. Study Plan W1 prepared for the Oroville 
Facilities Relicensing (FERC No. 2100). September 2004. < 
http://www.water.ca.gov/orovillerelicensing/wg-reports_EWG.cfm> 


http://www.water.ca.gov/orovillerelicensing/wg-reports_EWG.cfm 


Central Valley Regional Water Quality Control Board (CVRWQCB) 1998.  Basin Plan.  Fourth 
Edition, The Sacramento River Basin and the San Joaquin River Basin.  State of California 
Regional Water Quality Control Board, Central Valley Region.  Revised in October 2007 with the 
Approved Amendments.  Sacramento, California.   


HDR Sacramento 


Davis, J. A., A. R. Melwani, S. N. Bezalel, J. A. Hunt, G. Ichikawa, A. Bonnema, W. A. Heim, D. 
Crane, S. Swenson, C. Lamerdin, and M. Stephenson.  2009.  Contaminants in Fish from 
California Lakes and Reservoirs: Technical Report on Year One of a Two-Year Screening Survey.  
A Report of the Surface Water Ambient Monitoring Program (SWAMP).  California State Water 
Resources Control Board, Sacramento, CA. 


HDR Sacramento 


Davis, J. A., T. Flemming, D. Rasmussen, B. Brodberg, M. Lyons, C. Foe, M. Adams, T. 
Kimball, M. Stephenson, G. Ichikawa, D. Stevens, D. Crane, C. Lamerdin, J. Parker, M. Sigala, 
B. Jakl, G. Sibbald, M. Puckett, R. Holmes, and A. Bonnema.  2007.  Sampling and Analysis Plan 
for a Screening Study of Bioaccumulation in California Lakes and Reservoirs.  Prepared by the 
Surface Water Ambient Monitoring Program (SWAMP) Bioaccumulation Oversight Group 
(BOG).  San Francisco Estuary Institute, Oakland, CA. September 25.  URL: 
<http://www.swrcb.ca.gov/water_issues/programs/swamp/lakes_study.shtml>. 


http://www.swrcb.ca.gov/water_issues/programs/swamp/lakes_study.shtml 


Grenier, J. L., A. Melwani, J. Hunt, S. Bezalel, J. Davis, G. Ichikawa, B. Jakl, W. Heim, 
A. Bonnema and M. Gassel.  2007. California Bay-Delta Authority Fish Mercury Project: Year 1 
Annual Report Sport Fish Sampling and Analysis.  San Francisco Estuary Institute, Oakland, CA. 
CBDA Project # ERP 02D-P67 May.   
< 
http://www.waterboards.ca.gov/water_issues/programs/tmdl/records/region_5/2007/ref2698.pdf>. 


http://www.waterboards.ca.gov/water_issues/programs/tmdl/records/region_5/2007/ref2698.pdf 


Hunerlach, M. P., J. J. Rytuba, and C. N. Alpers.  1999.  Mercury Contamination from Hydraulic 
Placer-Gold Mining in the Dutch Flat Mining District, California.  U.S. Geological Survey Water-
Resources Investigations.  Report 99-4018B, pp. 179-189.  URL: 
<http://ca.water.usgs.gov/mercury/dutch/index.html>. 


http://ca.water.usgs.gov/mercury/dutch/index.html 



http://pubs.usgs.gov/fs/2005/3014/

http://pubs.usgs.gov/fs/2005/3014/

http://www.water.ca.gov/orovillerelicensing/wg-reports_EWG.cfm

http://www.swrcb.ca.gov/water_issues/programs/swamp/lakes_study.shtml

http://www.waterboards.ca.gov/water_issues/programs/tmdl/records/region_5/2007/ref2698.pdf

http://ca.water.usgs.gov/mercury/dutch/index.html

http://ca.water.usgs.gov/mercury/dutch/index.html
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Table D-3.  (continued) 
Reference Location of Document 


Kuwabara, J.S., C.N. Alpers, M. Marvin-Dipasquale, B.R. Topping, J.L. Carter, A.R. Stewart, 
S.V. Fend, F. Parchaso, G.E. Moon, and D.P. Krabbenhoft.  2003.  Sediment-water Interactions 
Affecting Dissolved-mercury Distributions in Camp Far West Reservoir, California: U.S. 
Geological Survey Water Resources Investigation Report 03-4140, 61 p.: 
http://water.usgs.gov/pubs/wri/wri034140/ 


http://pubs.usgs.gov/wri/wri034140/ 


May, J. T., R. L. Hothem, C. N. Alpers, and M. A. Law.  2000.  Mercury Bioaccumulation in 
Fish in a Region Affected by Historic Gold Mining:  The South Yuba River, Deer Creek, and 
Bear River Watersheds, California, 1999.  U.S. Geological Survey Open-File Report 00-367.  
URL: <http://ca.water.usgs.gov/archive/reports/ofr00367/ofr00367.pdf.>. 


http://ca.water.usgs.gov/archive/reports/ofr00367/ofr00367.pdf 


Office of Environmental Health and Hazard Assessment (OEHHA). 2009. Safe Eating Guidelines 
for Fish from Camp Far West Reservoir. Updated on March 18, 2009.  
< http://www.oehha.ca.gov/fish/so_cal/campfarwest.html> 


http://www.oehha.ca.gov/fish/so_cal/campfarwest.html 


Saiki, M.K.; Martin, B.A., May, T.W. and Alpers, C.N.  2010.  "Mercury concentrations in fish 
from a Sierra Nevada foothill reservoir located downstream from historic gold-mining 
operations".  USGS Staff -- Published Research. Paper 477. 
http://digitalcommons.unl.edu/usgsstaffpub/477  


http://digitalcommons.unl.edu/usgsstaffpub/477/ 


Slotton, D. G., S. M. Ayers, J. E. Reuter, and C. R. Goldman.  1995.  Gold mining impacts on 
food chain mercury in northwestern Sierra Nevada streams.  Technical Completion Report for the 
University of California Water Resources Center, Project W-816, August 1995. 


HDR Sacramento 


State Water Resources Control Board (SWRCB).  2013.  SWAMP Perennial Stream Assessment. 
Data accessed from CEDEN on September 23, 2015. HDR Sacramento 


State Water Resources Control Board (SWRCB).  2012.  2012 Clean Water Act Section 303(d) 
List of Water Quality Limited Segments.  < 
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2012.shtml> 


http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2012.shtml 


State Water Resources Control Board (SWRCB).  2010.  2010 Clean Water Act Section 303(d) 
List of Water Quality Limited Segments.  
<http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml> 


http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml 


State Water Resources Control Board (SWRCB). 2005. Irrigated Lands Regulatory Program. 
Data accessed from CDEN on August 24, 2015. HDR Sacramento 


Wood Rodgers.  2008.  Topographic Site Plan for Camp Far West.  Prepared for South Sutter 
Water District in February 2008. HDR Sacramento 


 



http://water.usgs.gov/pubs/wri/wri034140/

http://pubs.usgs.gov/wri/wri034140/

http://ca.water.usgs.gov/archive/reports/ofr00367/ofr00367.pdf

http://ca.water.usgs.gov/archive/reports/ofr00367/ofr00367.pdf

http://www.oehha.ca.gov/fish/so_cal/campfarwest.html

http://digitalcommons.unl.edu/usgsstaffpub/477

http://digitalcommons.unl.edu/usgsstaffpub/477/

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2012.shtml

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml
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Table D-4.  Aquatic Resources. 
Reference Location of Document 


Armstrong, F.A.J.  1979.  Effects of mercury compounds on fish.  Pages 657-670 in J.O. Nriagu 
(ed.).  The biogeochemistry of mercury in the environment.  Elsevier/North-Holland Biomedical 
Press, New York. 


HDR Sacramento 


Ashton, D.T., A.J. Lind and K.E. Schlock. 1998. Foothill yellow-legged frog (Rana boylii) 
natural history. U.S.D.A. Forest Service, Pacific Southwest Research Station, Redwood Sciences 
Laboratory, Arcata, California. 


HDR Sacramento 


Beale Air Force Base.  2015.  Air Force West Region Installation Support Team.  Beale AFB 
Special Species Survey Report: Section 5 Central Valley Steelhead and Fall Run Chinook 
Salmon. Prepared by HDR under subcontract to Bhate Environmental Associates, Inc. October 
2015. 


HDR Sacramento 


Bell, M.C.  1986.  Fisheries handbook of engineering requirements and biological criteria.  Fish 
Passage Development and Evaluation Program, U.S. Army Corps of Engineers, North Pacific 
Division.  Portland, Oregon.  290 pp. 


HDR Sacramento 


Brown, L.R., and P.B. Moyle.  1993.  Distribution, Ecology, and Status of the Fishes of the San 
Joaquin River Drainage, California.  Published in California Fish and Game: Conservation of 
Wildlife Through Education, Volume 79, summer 1993, Number 3, Page 96. 


HDR Sacramento 


United States Department of the Interior, Bureau of Land Management (BLM) and United States 
Fish and Wildlife Service (USFWS).  2009.  Conservation assessment of western pond turtle in 
Oregon (Actinemys marmorata). 


HDR Sacramento 


CABI. 2015. Invasive Species Compendium.  Wallingford, UK: CAB International.  Available 
online: < http://www.cabi.org/isc/>. Accessed: July 10, 2015. Last updated: 2015.  http://www.cabi.org/isc/ 


CALFED and Yuba County Water Agency (YCWA). 2005. Draft Implementation Plan from 
Lower Yuba River Anadromous Fish Habitat Restoration: Multi-Agency Plan to Direct Near-
Term Implementation of Prioritized Restoration and Enhancement Actions and Studies to 
Achieve Long-Term Ecosystem and Watershed Management Goals. Prepared by Lower Yuba 
River Fisheries Technical Working Group. October 2005. 


HDR Sacramento 


CalFlora: Information on California plants for education, research and conservation.  Berkeley, 
CA.  2015.  The CalFlora Database.  Available online: < http://www.calflora.org/>.  Accessed 
July 27, 2015.  Last updated: 2015. 


http://www.calflora.org/ 


California Department of Boating and Waterways (CDBOW).  2015.  Water hyacinth.  Available 
online: < http://www.dbw.ca.gov/BoaterInfo/WaterHyacinth.aspx>.   Accessed: July 27, 2015.  
Last updated: January 2015. 


http://www.dbw.ca.gov/BoaterInfo/WaterHyacinth.aspx 


CDBOW.  2014.  Egeria densa.  Available online: 
<http://www.dbw.ca.gov/Environmental/EgeriaDensaGenInfo.aspx>.  Accessed: July 27, 2015.  
Last updated: September 2014. 


http://www.dbw.ca.gov/Environmental/EgeriaDensaGenInfo.aspx 


California Department of Fish and Game (CDFG).  2009a.  List of Special Animals (901 taxa).  
CDFG Biogeographic Data Branch, California Natural Diversity Database (CNDDB), 
Sacramento, California. March.  <http://www.dfg.ca.gov/wildlife/nongame/list.html> Accessed 
in April 2009.   


http://www.dfg.ca.gov/wildlife/nongame/list.html 


California Department of Fish and Game (CDFG).  2009b.  California Natural Diversity Database 
(CNDDB): A Program that Inventories the Status and Locations of Rare Plants and Animals in 
California/ State of California Resources Agency, Department of Fish and Game, Sacramento, 
California.  February 2009.  <http://www.dfg.ca.gov/wildlife/nongame/list.html> Accessed in 
April 2009.    


http://www.dfg.ca.gov/wildlife/nongame/list.html 


 



http://www.cabi.org/isc/

http://www.cabi.org/isc/

http://www.calflora.org/

http://www.calflora.org/

http://www.dbw.ca.gov/BoaterInfo/WaterHyacinth.aspx

http://www.dbw.ca.gov/Environmental/EgeriaDensaGenInfo.aspx

http://www.dfg.ca.gov/wildlife/nongame/list.html

http://www.dfg.ca.gov/wildlife/nongame/list.html
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Reference Location of Document 


California Department of Fish and Game (CDFG). 2008a.  Review of present steelhead 
monitoring programs in the California Central Valley.  Central Valley Steelhead Monitoring 
Plan, Agreement No. P0685619, May 2008. Sacramento, California.  Prepared by C. Eilers, 
Pacific States Marine Fisheries Commission 


HDR Sacramento 


California Department of Fish and Game (CDFG). 2007a. California On-line Fishing Guide. < 
https://www.wildlife.ca.gov/Fishing/Passport> https://www.wildlife.ca.gov/Fishing/Passport 


California Department of Fish and Game (CDFG).  2007b.  CDFG Fish Stocking Records for the 
Bullards Bar Reservoir, Englebright Reservoir, South Fork Yuba and Bear River 1950-2007.  
California Department of Fish and Game.  Unpublished internal records. 


HDR Sacramento 


California Department of Fish and Game (CDFG). 1991. Draft Report: Lower Bear River 
Instream Flow and Temperature Recommendations. August 1991. HDR Sacramento 


California Department of Fish and Wildlife. (CDFW). 2015b.  Special Animals List. Natural 
Diversity Database. October 2015. Periodic publication. 51 pp. HDR Sacramento 


California Department of Fish and Wildlife (CDFW).  2015c.  New Zealand Mudsnail.  Available 
online: <https://www.wildlife.ca.gov/Conservation/Invasives/Species/NZmudsnail>.  Accessed 
July 27, 2015.  Last updated 2015. 


https://www.wildlife.ca.gov/Conservation/Invasives/Species/NZmudsnail 


California Department of Fish and Wildlife (CDFW).  2014a.  California’s  Invaders: American 
Bullfrog (Lithobates catesbeianus).  Available online: 
<https://www.wildlife.ca.gov/Conservation/Invasives/Species/Bullfrog>.  Accessed July 27, 
2015. 


https://www.wildlife.ca.gov/Conservation/Invasives/Species/Bullfrog 


CDFW.  2014b. American Bullfrog, Lithobates catesbeianus.  Available online: 
<https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=86493>.  Accessed December 2014. https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=86493 


California Department of Fish and Wildlife (CDFW). 2012. Summary of 2011 fish community 
surveys in Deer Creek and Bear River, Nevada County.  Memorandum from Department of Fish 
and Game –Region 2 to Fisheries Files. Dated March 30, 2012. 


HDR Sacramento 


California Department of Fish and Wildlife (CDFW).  2012.  Unpublished boat electrofishing 
data for Camp Far West Reservoir.  Provided by Sean Hoobler on 7/3/15. HDR Sacramento 


California Department of Fish and Wildlife (CDFW). Unpublished stocking and fish survey 
records at Camp Far West Reservoir from 1964 to 1985. Obtained from CDFW employees on 
6/30/2015. 


HDR Sacramento 


California Department of Food and Agriculture (CDFA).  2015.  Encycloweedia: Data Sheets.  
Available online: < http://www.cdfa.ca.gov/plant/ipc/encycloweedia/weedinfo/winfo_table-
sciname.html>.  Accessed: July 27, 2015.  Last updated: February 27, 2015. 


https://www.cdfa.ca.gov/plant/ipc/encycloweedia/weedinfo/winfo_table-sciname.html 


California Department of Food and Agriculture (CDFA).  2013.  Hydrilla Annual Progress 
Report 2013.  Available online: 
<http://www.cdfa.ca.gov/plant/IPC/hydrilla/pdfs/2013HydrillaAnnualReport.pdf>. 


https://www.cdfa.ca.gov/plant/IPC/hydrilla/pdfs/2013HydrillaAnnualReport.pdf 


CDFW. 2015d.  Aquatic Invasive Species Decontamination Protocol.  Available online: 
<https://www.wildlife.ca.gov/Conservation/Invasives/Quagga-Mussels>.  Accessed July 27, 
2015. 


https://www.wildlife.ca.gov/Conservation/Invasives/Quagga-Mussels 


California Invasive Plant Council (Cal-IPC).  2014.  California Invasive Plant Profiles.  Available 
online: <http://www.cal-ipc.org/ip/management/plant_profiles/index.php>.  Accessed July 27, 
2015. 


http://www.cal-ipc.org/ip/management/plant_profiles/index.php 


Cal Weed Mapper.  2015.  Myriophyllum spicatum (Eurasian watermilfoil).  Available online: 
<http://calweedmapper.cal-ipc.org/maps/?species=90>.  Accessed: July 27, 2015.  Last updated: 
2015. 


http://calweedmapper.cal-ipc.org/maps/?species=90 



https://www.wildlife.ca.gov/Fishing/Passport

https://www.wildlife.ca.gov/Fishing/Passport

https://www.wildlife.ca.gov/Conservation/Invasives/Species/NZmudsnail

https://www.wildlife.ca.gov/Conservation/Invasives/Species/Bullfrog

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=86493

https://www.cdfa.ca.gov/plant/ipc/encycloweedia/weedinfo/winfo_table-sciname.html

https://www.cdfa.ca.gov/plant/IPC/hydrilla/pdfs/2013HydrillaAnnualReport.pdf

https://www.wildlife.ca.gov/Conservation/Invasives/Quagga-Mussels

http://www.cal-ipc.org/ip/management/plant_profiles/index.php

http://calweedmapper.cal-ipc.org/maps/?species=90
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Table D-4.  (continued) 
Reference Location of Document 


Central Valley Regional Water Quality Control Board (CVRWQCB).  1998.  Basin Plan.  Fourth 
Edition.  The Sacramento River Basin and the San Joaquin River Basin.  State of California 
Regional Water Quality Control Board, Central Valley Region.  Revised in October 2011 with 
the approved amendments.  Sacramento, California. 


HDR Sacramento 


Chamberlain, W.H. and H.L. Wells. 1879.  History of Sutter County, California.  Oakland: 
Thompson and West. HDR Sacramento 


Chambers, J.S. 1956. Research relating to study of spawning grounds in natural areas. Fish 
Pasage Development and Evaluation Program, Progress Report No. 5, 1956. U.S. Army Corps of 
Engineers, North Pacific Division, Portland Oregon.  pp. 88-94. 


HDR Sacramento 


Claudi, R. and K. Prescott.  2011.  Examination of Calcium and pH as predictors of Dreissenid 
Mussel Survival in the California State Water Project.  Prepared for the California Department of 
Water Resources, Division of Operations and Maintenance, Aquatic Nuisance Species Program. 


HDR Sacramento 


DiTomaso, J.M., G.B. Kyser, S.R. Oneto, R.G. Wilson, S.B. Orloff, L.W. Anderson, S.D. 
Wright, J.A. Roncoroni, T.L. Miller, T.S. Prather, C. Ransom, K.G. Beck, C. Duncan, K.A. 
Wilson, and J.J. Mann.  2013.  Weed Control in Natural Areas in the Western United States.  
Weed Research and Information Center, University of California.  544 pp. 


HDR Sacramento 


DiTomaso, J.  2010.  Cabomba caroliniana.  Invasive Species List and Scorecards for California.  
Information Center for the Environment.  University of California, Davis.  Available online. 
<http://ice.ucdavis.edu/invasives/scorecard/cabomba-caroliniana-scorecard>.  Accessed July 27, 
2015.  Last updated: 2010. 


http://ice.ucdavis.edu/invasives/scorecard/cabomba-caroliniana-scorecard 


Donaldson, S. and W. Johnson. 2002. Eurasian Watermilfoil.  Fact Sheet 02-09. Cooperative 
Extension, University of Nevada.  Reno, Nevada. Available online: 
<http://www.unce.unr.edu/publications/files/nr/2002/FS0209.pdf>. 


http://www.unce.unr.edu/publications/files/nr/2002/FS0209.pdf 


Duellman, W.E. and L. Trueb. 1986. Biology of Amphibians. McGraw-Hill Publishing 
Company, New York. HDR Sacramento 


ECORP Consulting, Inc.  2014.  Instream flow and sediment studies for Bear River and Deer 
Creek, Nevada County, California.  Prepared for Nevada Irrigation District, 6 March 2014.   HDR Sacramento 


ECORP Consulting, Inc.  2005.  Draft results of the 2004 (Year 1) amphibian monitoring 
program for foothill yellow-legged frog and mountain yellow-legged frog. El Dorado 
Hydroelectric Project (FERC Project No. 184).  Report to El Dorado Irrigation District.  May 18, 
2005. 


HDR Sacramento 


Eisler, R.  1987.  Mercury hazards to fish, wildlife and invertebrates: A synoptic review.  USFWS 
Biological Report 85(1.10).  Contaminant Hazard Reviews Report No. 10. HDR Sacramento 


Gilbert, G.K.  1917.  Hydraulic mining debris in the Sierra Nevada.  U.S. Geological Survey 
Prof. Paper 105, 155pp. HDR Sacramento 


Hoddle, M.S.  2014.  Quagga & Zebra Mussels. Center for Invasive Species Research, University 
of California Riverside.  Available online: <http://cisr.ucr.edu/quagga_zebra_mussels.html>.  
Accessed July 27, 2015. 


http://cisr.ucr.edu/quagga_zebra_mussels.html 


Hoddle, M.S.  2010.  Didymo (or Rock Snot) Didymosphenia geminata. Center for Invasive 
Species Research.  University of California, Irvine.  Available online: 
<http://cisr.ucr.edu/didymo_rock_snot.html>. 


http://cisr.ucr.edu/didymo_rock_snot.html 


Holland, D.C. 1991.  A synopsis of the ecology and status of the western pond turtle (Clemmys 
marmorata) in 1991.  Prepared for USFWS, National Ecology Research Center, San Simeon 
Field Station.  141 pp. plus Appendices. 


HDR Sacramento 


 



http://ice.ucdavis.edu/invasives/scorecard/cabomba-caroliniana-scorecard

http://www.unce.unr.edu/publications/files/nr/2002/FS0209.pdf

http://cisr.ucr.edu/quagga_zebra_mussels.html

http://cisr.ucr.edu/quagga_zebra_mussels.html

http://cisr.ucr.edu/didymo_rock_snot.html
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Table D-4.  (continued) 
Reference Location of Document 


Invasive.org.  2014.  Curly-leaved pondweed.  Available online: 
<http://www.invasive.org/browse/subinfo.cfm?sub=6219>.  Accessed July 27, 2015.  Last 
updated June 12, 2015.  Invasive.org is a joint project of the Center for Invasive Species and 
Ecosystem Health and USDA APHIS PPQ, with additional support from USDA National 
Institute of Food and Agriculture and USDA Forest Service. 


HDR Sacramento 


Jennings, M.R. and M.P. Hayes.  1994.  Amphibian and Reptile Species of Special Concern in 
California. Final report submitted to the (CDFG), Inland Fisheries Division, Rancho Cordova, 
CA under contract number 8023. 


HDR Sacramento 


Jones and Stokes. 2005. Assessment of habitat conditions for Chinook salmon and steelhead in 
western Placer County, California. Prepared for Placer County Planning Department. HDR Sacramento 


Kupferberg, S.J. 1996a. Hydrologic and geomorphic factors affecting conservation of a river-
breeding frog (Rana boylii). Ecological Applications 6:1322–1344. HDR Sacramento 


Kupferberg, S.J. 1996b. The ecology of native tadpoles (Rana boylii and Hyla regilla) and the 
impacts of invading bullfrogs (Rana catesbeiana) in a northern California river. Ph.D. 
dissertation. 


HDR Sacramento 


Leidy, R.A.  1984.  Distribution and ecology of stream fishes in the San Francisco Bay drainage.  
Hilgardia 52: 1-175. HDR Sacramento 


Lindley, S.T., R.S. Lindley, R. Schick, E. Mora, P.B. Adams, J.J. Anderson, S. Greene, C. 
Hanson, B.P. May, D. McEwan, R.B. MacFarlane, C. Swanson, and J.G. Williams.  2007.  
Framework for assessing viability of threatened and endangered Chinook salmon and steelhead 
in the Sacramento-San Joaquin Basin.  San Francisco Estuary and Watershed Science Volume 5:  
California Bay-Delta Authority Science Program and the John Muir Institute of the Environment.   


HDR Sacramento 


Monohan, C.  2007.  Data Gaps Analysis for FERC Relicensing on the Yuba and Bear Rivers.  
Prepared for Foothills Water Network. HDR Sacramento 


Moyle, P.B. 2002. Inland Fish of California, 2nd Edition. University of California Press, 
Berkeley, California. HDR Sacramento 


Moyle, P.B. 1976.  Inland Fishes of California.  University of California Press. HDR Sacramento 
Molye, P.B.  1973.  Effects of Introduced Bullfrogs, Rana catesbeiana, on the Native Frogs of the 
San Joaquin Valley, California. Copeia. Vol. 1973, No. 1: 8-22. HDR Sacramento 


Moyle, P.B., J.A. Israel, S.E. Purdy.  2008.  Salmon, Steelhead, and Trout in California: Status of 
and Emblematic Fauna, a Report Commissioned by California Trout.  2008.  Center for 
Watershed Sciences, University of California Davis. 


HDR Sacramento 


Moyle, P.B., J. J. Smith, R. A. Daniels, and D. M. Baltz.  1982.  Distribution and ecology of 
stream fishes of the Sacramento-San Joaquin Drainage System, California:   a review.  Univ. 
Calif. Publ. Zool.  115:225-256. 


HDR Sacramento 


Moyle, P.B., P. J. Randall, and R. Nichols, R. M. Yoshiyama, and R. A. Knapp.  1997.  Status of 
Fish and Fisheries. Status of the Sierra Nevada – The Sierra Nevada Ecosystem Project, Volume 
II Chapter 33: 953 – 973. Don C. Erman, General Editor, and the SNEP Team. US Geological 
Survey Digital Data Series DDS-43. 


HDR Sacramento 


Moyle, P.B. and R. A. Daniels.  1982.  Fishes of the Pit River system and Surprise Valley region.  
Univ. Calif. Publ. Zool. 115: 1-82. HDR Sacramento 


Moyle, P.B., R. D. Baxter, T. Sommer, T. C. Foin, S. A. Matern.  2004.  Biology and Population 
Dynamics of Sacramento Splittail (Pogonichthys macrolepidotus) in the San Francisco Estuary: 
A Review.  San Francisco Estuary and Watershed Science 2:2 (May 2004), Article 3.  
<http://escholarship.org/uc/item/61r48686> Accessed May 2009. 


http://escholarship.org/uc/item/61r48686 



http://escholarship.org/uc/item/61r48686

http://escholarship.org/uc/item/61r48686
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Table D-4.  (continued) 
Reference Location of Document 


Moyle, P.B., R.M. Yoshiyama, J. E. Williams, and E.D. Wikramanayake.  1995.  Fish Species of 
Special Concern in California. Ed. 2. Department of Wildlife and Fisheries Biology. U.C. Davis, 
CA.  Prepared for the State of California The Resources Agency, Department of Fish and Game, 
Inland Fisheries Division. 


HDR Sacramento 


Moyle, P.B., R.M. Yoshiyama, and R.A. Knapp.  1996.  Status of fish and fisheries. In Sierra 
Nevada Ecosystem Project: Final report to Congress, vol. II, chap. 33. Davis: University of 
California, Centers for Water and Wildland Resources. 


HDR Sacramento 


Murphy, G.I. 1943. Sexual dimorphism in the minnows Hesperoleucus and Rhinichthys. Copeia 
1943(3):187–188. HDR Sacramento 


Myers, J.M., R.G. Kope, G.J. Bryant, D. Teel, L.J. Lierheimer, T.C. Wainwright, W.S. Grand, 
F.W. Waknitz, K. Neely, S.T. Lindley, and R.S. Waples.  1998.  Status review of Chinook 
Salmon from Washington, Idaho, Oregon, and California. US Dept. Commerce NOAA Technical 
Memo, NMFS-NWFSC-35.  
<http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/chinook
/sr1998-chinook1.pdf> Accessed April 23, 2009. 


http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/chinook/s
r1998-chinook1.pdf 


Nafis, G.  2013.  A Guide to the Amphibians and Reptiles of California.  Available online:  
<http://www.californiaherps.com/frogs/pages/l.catesbeianus.html.> Accessed July 27, 2015. http://www.californiaherps.com/frogs/pages/l.catesbeianus.html 


National Invasive Species Council.  2006.  Invasive Species Definition Clarification and 
Guidance White Paper.  Available online: < 
http://www.invasivespeciesinfo.gov/docs/council/isacdef.pdf > Accessed November 4, 2015. 


http://www.invasivespeciesinfo.gov/docs/council/isacdef.pdf 


National Marine Fisheries Service (NMFS). 2009.  List of Species of Special Concern.  National 
Oceanic and Atmospheric Administration (NOAA), NMFS, Office of Protected Resources, Silver 
Spring, MD.  < http://www.fisheries.noaa.gov/pr/species/> Accessed April 2009. 


http://www.fisheries.noaa.gov/pr/species/ 


National Marine Fisheries Service (NMFS).  2008.  Proposed Designation of Critical Habitat for 
the Southern Distinct Population Segment of North American Green Sturgeon, Draft Biological 
Report. September 2008. 


HDR Sacramento 


NatureServe. 2015. NatureServe Explorer: An Online Encyclopedia of Life [web application]. 
Version 7.1. Available online:< http://natureserve.org/explorer>. Accessed: July 22, 2015. 
Arlington, VA. 


http://explorer.natureserve.org/ 


Nevada Irrigation District (NID). 2008.  Yuba-Bear Hydroelectric Project.  FERC Project No. 
2266. Pre-application document. April 2008. HDR Sacramento 


Nevada Irrigation District (NID) and Pacific Gas and Electric Company (PG&E).  2011.  Final 
License Application Yuba-Bear Hydroelectric Project, FERC No. 2266, and Drum-Spaulding 
Project, FERC No. 2310. 


HDR Sacramento 


Raleigh, R.F., W.J. Miller and P.C. Nelson.  1986.  Habitat suitability index models and instream 
flow suitability curves: Chinook salmon. U.S. Fish Wild. Serv. Biol. Rep. 82 (10.122), 64 pp. HDR Sacramento 


Randall, P. J.  1997.  Distribution and ecology of fish and frogs in tributaries to the South Fork 
Yuba River.  Masters thesis.  Shields Library Microcopy Collection LD781.D5j 1997 R368 
MASTERS. 


HDR Sacramento 


Rathbun, G. B., N. J. Scott, and T. G. Murphey.  2002.  Terrestrial habitat use by Pacific pond 
turtles in a Mediterranean climate.  The Southwestern Naturalist 47:225-235. HDR Sacramento 


Reese, D.A.  Undated.  Western pond turtle survey techniques.  12pp. HDR Sacramento 
Reese, D. A. and H.H. Welsh.  1997.  Use of terrestrial habitat by western pond turtles, Clemmys 
marmorata: implications for management.  pp. 352-357, In: Proceedings: Conservation, 
Restoration, and Management of Tortoises and Turtles. New York Turtle and Tortoise Society. 


HDR Sacramento 



http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/chinook/sr1998-chinook1.pdf

http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/chinook/sr1998-chinook1.pdf

http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/chinook/sr1998-chinook1.pdf

http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/chinook/sr1998-chinook1.pdf

http://www.californiaherps.com/frogs/pages/l.catesbeianus.html

http://www.invasivespeciesinfo.gov/docs/council/isacdef.pdf

http://www.fisheries.noaa.gov/pr/species/

http://www.fisheries.noaa.gov/pr/species/

http://natureserve.org/explorer

http://explorer.natureserve.org/
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Regional Mark Information System Database [online database] (RMIS). 2015. Continuously 
since 1977. Portland (OR): Regional Mark Processing Center, Pacific States Marine Fisheries 
Commission. URL:<http://www.rmpc.org>. Accessed: October 2015. 


http://www.rmpc.org 


Reiser, D.W. and T.C. Bjornn. 1979. Habitat requirements of anadromous salmonids. In 
Influence of forest and rangeland management on anadromous fish habitat in the western United 
States and Canada. USDA, Forest Service, General Technical Report. PNW-96. 


HDR Sacramento 


Reynolds, F.L., Mills, T.J. Benthin R., Low A.  1993.  Restoring Central Valley streams; a plan 
for action.  Sacramento, CA: California Department of Fish and Game. 129p. HDR Sacramento 


Rich, A.A. 1987. Establishing temperatures witch optimize growth and survival of the 
anadromous fishery resources of the lower American River. Prepared for McDonough, Holland 
and Allen. Sacramento, California. 25 pp. 


HDR Sacramento 


Shilling, F. and E. Girvetz.  2003.  Bear River Watershed Disturbance Inventory and Spatial Data 
Encyclopedia. Department of Environmental Science and Policy.  University of California, Davis. 
Bear River CRMP Group and Nevada County RCD Resource Conservation District.  August 22, 
2003. 


HDR Sacramento 


Seltenrich, C. and A. Pool.  2002.  A standardized approach for habitat assessments and visual 
encounter surveys for the foothill yellow-legged frog (Rana boylii).  Pacific Gas and Electric 
Company. 


HDR Sacramento 


Sierra Nevada Ecosystem Project (SNEP).  1997.  Sierra Nevada Ecosystems.  Status of the 
Sierra Nevada – The Sierra Nevada Ecosystem Project, Volume I Chapter 1:1-16.  Don C. Erman, 
General Editor, and the SNEP Team.  US Geological Survey Digital Data Series DDS-43. 


HDR Sacramento 


Snow, N.P. and G. Witmer.  2010.  American Bullfrogs as Invasive Species: A Review of the 
Introduction, Subsequent Problems, Management Options, and Future Directions.  Proceeds of 
the 24th Vertebrate Pest Conference.  University of California, Davis.  Available online: 
<http://naldc.nal.usda.gov/download/49725/PDF>. 


http://naldc.nal.usda.gov/download/49725/PDF 


South Sutter Water District (SSWD).  1980.  Camp Far West Dam and Reservoir Water Power 
Project No. 2997, Application for license before the Federal Energy Regulatory Commission. HDR Sacramento 


State Water Resources Control Board (SWRCB).  2013.  SWAMP Perennial Stream Assessment. 
Data accessed from CEDEN on September 23, 2015. HDR Sacramento 


SWRCB.  2011. SWAMP Perennial Stream Assessment. Data accessed from CEDEN on 
September 23, 2015. HDR Sacramento 


Stebbins, R.C. 1985. A Field Guide to Western Reptiles and Amphibians. Second edition. 
Houghton Mifflin Company, Boston, Massachusetts. HDR Sacramento 


SWRI. 2002. Implementation Plan for Lower Yuba River: Anadromous Fish Habitat Restoration 
(Draft - Unpublished Report). HDR Sacramento 


Tahoe Environmental Research Center (TERC).  University of California, Davis.  2008.  Aquatic 
Invasive Species.  Available online: < http://terc.ucdavis.edu/research/ais/asian-clam.html>.  
Accessed July 27, Last updated: May 12, 2015.  Davis, CA. 


http://terc.ucdavis.edu/research/ais/asian-clam.html 


Taylor, T. L., P. B. Moyle, and D. G. Price.  1982.  Fishes of Clear Lake Basin. Univ. Calif. Publ. 
Zool.  115:  171-224 HDR Sacramento 


United States Department of Agriculture, Forest Service (Forest Service).  2013.  Invasive 
Species Program- Species Profiles.  Available online: 
<http://www.fs.fed.us/invasivespecies/speciesprofiles/index.shtml>.  Accessed July 27, 2015.  
Last updated December 16, 2013.   


http://www.fs.fed.us/invasivespecies/speciesprofiles/index.shtml 


 



http://www.rmpc.org/

http://naldc.nal.usda.gov/download/49725/PDF

http://terc.ucdavis.edu/research/ais/asian-clam.html

http://www.fs.fed.us/invasivespecies/speciesprofiles/index.shtml
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Table D-4.  (continued) 
Reference Location of Document 


United States Environmental Protection Agency (EPA).  2003.  EPA Region 10 Guidance for 
Pacific Northwest State and Tribal Temperature Water Quality Standards. EPA 910-B-03-002. 
Seattle, WA: Region 10 Office of Water.   


HDR Sacramento 


United States Fish and Wildlife Service (USFWS).  2015.  IPaC Information for Planning and 
Conservation; Version 2.1.0.  IPaC Trust Resources Report for Nevada, Placer and Yuba 
counties, California.  Available online: <http://ecos.fws.gov/ipac/>.  Accessed July 1, 2015.  
United States Fish and Wildlife Service, Sacramento, CA. 


http://ecos.fws.gov/ipac 


United States Fish and Wildlife Service (USFWS).  2011.  Bay Delta Rapid Response Plan for 
Dreissenid Mussels.  Developed for the California Department of Fish and Game.  Sacramento, 
CA 


HDR Sacramento 


United States Fish and Wildlife Service (USFWS). 2003a.  Endangered and Threatened Species; 
Notice of 29 Remanded Determination of Status for the Sacramento Splittail (Pogonichthys 
macrolepidotus).  30 Federal Register 68(183): 55139-55166. September 22, 2003. 


HDR Sacramento 


United States Fish and Wildlife Service (USFWS). 2003b.  Species fact Sheet:  Sacramento 
Splittail (Pogonichthys macrolepidotus).  US Fish and Wildlife Service, Sacramento District.   HDR Sacramento 


United States Geological Survey (USGS).  2015a.  Nonindigenous Aquatic Species.  Available 
online: < http://nas.er.usgs.gov/>. Accessed August 18, 2015.  Last updated: July 27, 2015. http://nas.er.usgs.gov 


USGS.  2015b.  Nonindigenous Aquatic Species- zebra mussel Point map.  Available online: 
<http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=5>. Accessed July 27, 2015.  Last 
updated: July 27, 2015. 


http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=5 


USGS.  2015c.  Nonindigenous Aquatic Species- New Zealand mudsnail distribution.  Available 
online: <http://nas.er.usgs.gov/taxgroup/mollusks/newzealandmudsnaildistribution.aspx>. 
Accessed July 27, 2015.  Last updated: July 27, 2015. 


http://nas.er.usgs.gov/taxgroup/mollusks/newzealandmudsnaildistribution.aspx 


USGS.  2015d.  Nonindigenous Aquatic Species- Asian clam Point map.  Available online: 
<http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=92>.  Accessed July 27, 2015.  Last 
updated: July 27, 2015. 


http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=92 


USGS.  2015e.  Nonindigenous Aquatic Species- American bullfrog Point map.  Available 
online: <http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=71>.  Accessed July 27, 2015.  
Last updated: July 27, 2015. 


http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=71 


USGS.  2014a.  Nonindigenous Aquatic Species- quagga mussel (Dreissena rotriformis) 
FactSheet.  Available online: <http://nas.er.usgs.gov/queries/FactSheet.aspx?speciesID=95>.  
Accessed: July 27, 2015.  Last updated: June 26, 2014. 


http://nas.er.usgs.gov/queries/FactSheet.aspx?speciesID=95 


USGS.  2014b.  Nonindigenous Aquatic Species- zebra mussel (Dreissena polymorpha) 
FactSheet.  Available online: <http://nas.er.usgs.gov/queries/FactSheet.aspx?speciesID=5>. 
Accessed July 27, 2015.  Last updated: June 26, 2014. 


http://nas.er.usgs.gov/queries/FactSheet.aspx?speciesID=5 


USGS.  2014c.  Nonindigenous Aquatic Species- Asian clam (Corbicula fluminea) FactSheet.  
Available online: <http://nas.er.usgs.gov/queries/factsheet.aspx?speciesid=92>.  Accessed July 
27, 2015.  Last updated: June 26, 2014. 


http://nas.er.usgs.gov/queries/factsheet.aspx?speciesid=92 


University of California, Davis (UC Davis).  2009.  California Fish Species.  UC Davis 
Cooperative Extension Unit, California Fish Web Site.  
<http://calfish.ucdavis.edu/species/?uid=84&ds=241> Accessed June 2009. 


http://calfish.ucdavis.edu/species/?uid=84&ds=241 


Van Wagner, T.  1996.  Selected life history and ecological aspects of a population of foothill 
yellow-legged frogs (Rana boylii) from Clear Creek, Nevada City, California. M.S. thesis. 
California State University, Chico. 143pp. 


HDR Sacramento 



http://ecos.fws.gov/ipac

http://nas.er.usgs.gov/

http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=5

http://nas.er.usgs.gov/taxgroup/mollusks/newzealandmudsnaildistribution.aspx

http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=92

http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=71

http://nas.er.usgs.gov/queries/FactSheet.aspx?speciesID=95

http://nas.er.usgs.gov/queries/FactSheet.aspx?speciesID=5

http://nas.er.usgs.gov/queries/factsheet.aspx?speciesid=92

http://calfish.ucdavis.edu/species/?uid=84&ds=241
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Table D-4.  (continued) 
Reference Location of Document 


Yardas D. and A. Eberhart. 2005. Awakening the Bear: Assessing Flow Improvement Needs and 
Opportunities in Northern California’s Bear River Problemshed. Environmental Defense. 
Oakland, CA. 


HDR Sacramento 


Yoshiyama, R. M., E. R. Gerstung, F. W. Fisher, and P. B. Moyle.  2001.  Historical and Present 
Distribution of Chinook Salmon in the Central Valley Drainage of California.  In Contributions to 
the Biology of Central Valley Salmonids, California Fish and Game, Bulletin 179, Volume 1.  
Salmonid Symposium, Bodega Bay, California. October 22-24, 1997, Randall Brown, editor. 


HDR Sacramento 


Yuba County Water Agency (YCWA), California Department of Water Resources (CDWR), and 
Bureau of Reclamation (BOR). 2007.  Draft Environmental Impact Report/Environmental Impact 
Statement for the Proposed Lower Yuba River Accord. Prepared by HDR|SWRI. June 2007. 


HDR Sacramento 


Zeiner, D.C., W.F. Laudenslayer, Jr., K.E. Mayer, and M. White.  1988.  California’s Wildlife:  
Guide to the California Statewide Wildlife Habitat Relationships System.  State of California, 
The Resources Agency, Department of Fish and Game.  Sacramento, CA.  


HDR Sacramento 


Zweifel, R.G.  1955.  Ecology, distribution and systematics of frogs of the Rana boylei group.  
University of California Publications in Zoologoy 54(4): 207-292. HDR Sacramento 
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Table D-5.  Terrestrial Resources. 
Reference Location of Document 


California Department of Fish and Game (CDFG). 2000. The status of rare, threatened and 
endangered animals and plants of California- Annual report for 2000. Habitat Conservation 
Planning Branch, California Department of Fish and Game, Sacramento. 


HDR Sacramento 


California Department of Fish and Game (CDFG).  1998.  An Assessment of Mule and Black-
Tailed Deer Habitats and Populations in California.  Available online: 
<http://www.dfg.ca.gov/wildlife/hunting/deer/habitatassessment.html>.  Accessed on October 6, 
2015.  California Department of Fish and Game, Sacramento, CA. 


http://www.dfg.ca.gov/wildlife/hunting/deer/habitatassessment.html 


California Department of Fish and Game.  1983.  The Mother Lode Deer Herd management plan. HDR Sacramento 
California Department of Fish and Game (CDFG).  1976.  A Plan for California Deer.  
Sacramento, CA. HDR Sacramento 


California Department of Fish and Wildlife (CDFW).  2015a.  Species of Special Concern  List.  
Available online: <https://www.dfg.ca.gov/wildlife/nongame/ssc/>.  Accessed July 1, 2015.  
California Department of Fish and Wildlife.  Sacramento, CA. 


https://www.dfg.ca.gov/wildlife/nongame/ssc 


California Department of Fish and Wildlife (CDFW).  2015b.  California Natural Diversity 
Database.  RareFind 5.  Available online: 
<http://www.dfg.ca.gov/biogeodata/cnddb/mapsanddata.asp>.  Accessed July 1, 2015.  California 
Department of Fish and Wildlife, Sacramento, CA. 


http://www.dfg.ca.gov/biogeodata/cnddb/mapsanddata.asp 


California Department of Fish and Wildlife (CDFW).  2015c.  State and Federally Listed 
Endangered, threatened, and Rare Plants of California.  Available online: < 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109390&inline>.  Accessed July 27, 
2015.  California Department of Fish and Wildlife. 


https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109390&inline 


California Department of Fish and Wildlife (CDFW).  2015d.  California Interagency Wildlife 
Task Group. CWHR Version 9.0 personal computer program. Sacramento, CA. HDR Sacramento 


California Department of Fish and Wildlife (CDFW). 2015e.  California Natural Diversity 
Database.  Special animals list. Periodic publication. 51 pp. July 2015. HDR Sacramento 


California Department of Fish and Wildlife (CDFW).  2015f.  State and Federally Listed 
Endangered and Threatened Animals of California.  Accessed July 1, 2015.  Last updated: July 
2015.  California Department of Fish and Wildlife.  Sacramento, CA. 


HDR Sacramento 


California Department of Fish and Wildlife (CDFW).  2015g.  Fully Protected Animals List.  
Available online: <https://www.dfg.ca.gov/wildlife/nongame/t_e_spp/fully_pro.html>.  Accessed 
July 1, 2015.  California Department of Fish and Wildlife.  Sacramento, CA 


https://www.dfg.ca.gov/wildlife/nongame/t_e_spp/fully_pro.html 


California Department of Fish and Wildlife (CDFW).  2015h.  Harvested Species of Amphibians, 
Birds, and Mammals.  Available online:  
<http://www.dfg.ca.gov/wildlife/nongame/harvestspp.html>.  Accessed: November 5, 2015.  
Sacramento, CA. 


http://www.dfg.ca.gov/wildlife/nongame/harvestspp.html 


California Department of Fish and Wildlife (CDFW).  2015i.  California Deer Conservation and 
Management Plan – Public Review Draft.  Available online: < 
http://www.dfg.ca.gov/wildlife/hunting/deer/>.  Accessed on October 6, 2015.  California 
Department of Fish and Wildlife, Sacramento, CA. 


http://www.dfg.ca.gov/wildlife/hunting/deer/ 


California Department of Fish and Wildlife (CDFW).  2014.  Complete List of Amphibian, 
Reptile, Bird and Mammal Species in California.  Available online:  
<https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=87155&inline=1>.  Accessed: 
November 5, 2015.  Last update: July 2014. 


https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=87155&inline=1 


California Department of Food and Agriculture (CDFA).  2015.  Encycloweedia – Weed Ratings.  
Available online: <http://www.cdfa.ca.gov/plant/ipc/encycloweedia/winfo_weedratings.html>.  
Accessed July 6, 2015.  California Department of Food and Agriculture, Sacramento, CA. 


http://www.cdfa.ca.gov/plant/ipc/encycloweedia/winfo_weedratings.html 



http://www.dfg.ca.gov/wildlife/hunting/deer/habitatassessment.html

https://www.dfg.ca.gov/wildlife/nongame/ssc

http://www.dfg.ca.gov/biogeodata/cnddb/mapsanddata.asp

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109390&inline

https://www.dfg.ca.gov/wildlife/nongame/t_e_spp/fully_pro.html

http://www.dfg.ca.gov/wildlife/nongame/harvestspp.html

http://www.dfg.ca.gov/wildlife/hunting/deer/

http://www.dfg.ca.gov/wildlife/hunting/deer/

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=87155&inline=1

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=87155&inline=1

http://www.cdfa.ca.gov/plant/ipc/encycloweedia/winfo_weedratings.html
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Table D-5.  (continued) 
Reference Location of Document 


California Invasive Plant Council (Cal-IPC).  2015.  California Invasive Plant Inventory 
Database.  Available online: <http://www.cal-ipc.org/paf/>.  Accessed July 2, 2015.  California 
Invasive Plant Council, Berkeley, CA. 


http://www.cal-ipc.org/paf/ 


California Native Plant Society (CNPS).  2015.  California Native Plant Society Rare Plant 
Program – The California Rare Plant Ranking System.  Available online: 
<http://www.cnps.org/cnps/rareplants/ranking.php>.  Accessed July 2, 2015.  California Native 
Plant Society, Sacramento, CA. 


http://www.cnps.org/cnps/rareplants/ranking.php 


Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe.  1979.  Classification of wetlands and 
deepwater habitats of the United States.  US Fish & Wildlife Service Publication.  Fish and 
Wildlife Service (FWS), Office of Biological Services (OBS). Washington, D.C.  79(31) 


HDR Sacramento 


deBecker, S. and A. Sweet.  1988.  Crosswalk between wildlife habitat relationships (WHR) and 
California vegetation classifications. Pages 21-39 in: K.E. Mayer, and W.F. Laudenslayer, (Eds). 
1988. A guide to wildlife habitats of California.  State of California, The Resources Agency, 
Department of Forestry and Fire Protection, Sacramento, California. 


HDR Sacramento 


DiTomaso, J. M. and E. A. Healy.  2007.  Weeds of California and other Western States.  
University of California Natural Resources.  Oakland, CA. HDR Sacramento 


Foothills Water Network (FWN). 2015. Bear River Ecology. Available online: 
<http://www.foothillswaternetwork.org/about%20us/interactive-journey/bear-ecology.php>. 
Accessed: August 19, 2015. Coloma, CA.   


http://www.foothillswaternetwork.org/about%20us/interactive-journey/bear-ecology.php 


Jurek, R.M.  1988.  Five-year status report.  Bald Eagle.  Unpublished Report.  Sacramento, CA: 
California Department of Fish and Game, Wildlife Management Division. HDR Sacramento 


NatureServe. 2015. NatureServe Explorer: An Online Encyclopedia of Life [web application]. 
Version 7.1. Available online:< http://natureserve.org/explorer>. Accessed: July 22, 2015. 
Arlington, VA. 


http://natureserve.org/explorer 


NatureServe.  2009.  NatureServe Explorer: An Online Encyclopedia of Life [web application].  
Version 7.1.  NatureServe, Arlington, Virginia.  <http://www.natureserve.org/explorer > 
Accessed April 2009. 


http://www.natureserve.org/explorer 


Sycamore Associates. 2013a. Biological Assessment: Camp Far West Reservoir Project. FERC 
No. P-2997. Sacramento, CA.  HDR Sacramento 


Sycamore Associates.  2013b.  Jurisdictional Delineation Report for the Camp Far West 
Reservoir Project.  Sacramento, CA. HDR Sacramento 


Three Rivers Levee Improvement Authority. 2006.  Habitat Mitigation and Monitoring Plan for 
the Feather-Bear-WPIC Levee Improvements Project.  May 2006. HDR Sacramento 


Tuttle, M. D. and D. A. R. Taylor.  1998.  Bats and Mines. Resource Publication No. 3 - revised. 
Bat Conservation International, Austin, Texas. 50 pp. HDR Sacramento 


United States Department of Agriculture, Forest Service (USFS).  2014.  Existing Vegetation – 
CalVeg.  Accessed July 10, 2015.  Last updated May 20, 2015.  USDA – Forest Service, Pacific 
Southwest Region. 


HDR Sacramento 


United States Department of Agriculture, Natural Resources Conservation Service (NRCS).  
2015.  California State-listed Noxious Weeds.  Available online: 
<http://plants.usda.gov/java/noxious?rptType=State&statefips=06>.  Accessed July 2, 2015.  
United States Department of Agriculture, Natural Resources Conservation Service, Davis, CA. 


http://plants.usda.gov/java/noxious?rptType=State&statefips=06 


United States Fish and Wildlife Service (USFWS).  2015a.  IPaC Information for Planning and 
Conservation; Version 2.1.0.  IPaC Trust Resources Report for Nevada, Placer and Yuba 
counties, California.  Available online: <http://ecos.fws.gov/ipac/>.  Accessed July 1, 2015.  
United States Fish and Wildlife Service, Sacramento, CA. 


http://ecos.fws.gov/ipac/  



http://www.cal-ipc.org/paf/

http://www.cnps.org/cnps/rareplants/ranking.php

http://www.foothillswaternetwork.org/about%20us/interactive-journey/bear-ecology.php

http://natureserve.org/explorer

http://natureserve.org/explorer

http://www.natureserve.org/explorer

http://plants.usda.gov/java/noxious?rptType=State&statefips=06

http://ecos.fws.gov/ipac/
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Table D-5.  (continued) 
Reference Location of Document 


United States Fish and Wildlife Services (USFWS).  2015b.  National Wetlands Inventory: 
Wetland Mapper.  Available online: <http://www.fws.gov/wetlands/data/mapper.HTML>.  
Accessed August 26, 2015.  Last updated: May 28, 2015. 


http://www.fws.gov/wetlands/data/mapper.HTML 


United States Fish and Wildlife Services (USFWS). 2010.  National Wetlands Inventory: 
Wetlands Code Interpreter.  Available online: < http://www.fws.gov/wetlands/Data/Wetland-
Codes.html>. Accessed August 27, 2015.  Last updated: March 11, 2010. 


http://www.fws.gov/wetlands/Data/Wetland-Codes.html 


United States Fish and Wildlife Service (USFWS). 2008. Birds of Conservation Concern 2008. 
United States Department of Interior, Fish and Wildlife Service, Division of Migratory Bird 
Management, Arlington, Virginia. 85 pp. [Online version available at 
<http://www.fws.gov/migratorybirds/pdf/grants/BirdsofConservationConcern2008.pdf> ] 


http://www.fws.gov/migratorybirds/pdf/grants/BirdsofConservationConcern2008.pdf 


United States Fish and Wildlife Service (USFWS). 1997.  A system for mapping riparian areas in 
the western United States.  US Department of the Interior, US Fish and Wildlife Service, National 
Wetlands Inventory, St. Petersburg, FL. 


HDR Sacramento 


United States Fish and Wildlife Service (USFWS). 1987.  National Wetland Inventory (NWI) 
maps.  US Department of the Interior, USFWS, Region 1.  Portland, OR HDR Sacramento 


 



http://www.fws.gov/wetlands/data/mapper.HTML

http://www.fws.gov/wetlands/Data/Wetland-Codes.html

http://www.fws.gov/wetlands/Data/Wetland-Codes.html

http://www.fws.gov/wetlands/Data/Wetland-Codes.html

http://www.fws.gov/migratorybirds/pdf/grants/BirdsofConservationConcern2008.pdf
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Table D-6.  Threatened and Endangered Species. 
Reference Location of Document 


Allen, M.F. and T. Tennant.  2000.  Evaluation of Critical Habitat for the California red-legged 
frog. Available online: < http://www.ycwa-relicensing.com/Technical%20References/03%20-
%20Aquatic%20Resources/Amphibians%20and%20Reptiles/Allen%20and%20Tennent%20200
0%20CRLF.pdf>. Accessed: August 17, 2015. Riverside, CA.  


http://www.ycwa-relicensing.com/Technical%20References/03%20-
%20Aquatic%20Resources/Amphibians%20and%20Reptiles/Allen%20and%20Tennent%20200
0%20CRLF.pdf 


Baldwin, B.G., D.H. Goldman, D.J. Keil, R. Patterson, T.J. Rosatti, and D.H. Wilken, editors. 
2012. The Jepson Manual: vascular plants of California, second edition. University of California 
Press, Berkeley. 


HDR Sacramento 


Barnhart, R.A.  1991.  Steelhead (Oncorhynchus mykiss).  Pages 324-336 in J. Stolz and J. 
Schnell, editor.  Trout.  Stackpole Books, Harrisburg, Pennsylvania. HDR Sacramento 


Barry, S.J. and G.M. Fellers.  2013.  History and status of the California red-legged frog (Rana 
draytonii) in the Sierra Nevada, California, USA. Herpetological Conservation and Biology 8(2): 
456-502. 


HDR Sacramento 


Behnke, R.J.  1992.  Native trout of western North America.  American Fisheries Society 
Monograph 6.  Bethesda, Maryland. HDR Sacramento 


Bisson, P., J. Nielsen, and J. Ward.  1988.  Summer production of coho salmon stocked in Mount 
St. Helens streams from three to six years posteruption.  Proc.  West. Assoc. Fish and Wildl. 
Agencies and Western Div. Amer. Fish. Soc., Albuquerque, NM: 348-370. 


HDR Sacramento 


Bisson, P. A., J. L. Nielsen, R.A. Palmason, and L.E. Gore. 1982. A system of naming habitat 
types in small streams, with examples of habitat utilization by salmonids during low streamflow. 
Pages 62-73 in Armantrout, N.B., ed., in Acquisition and Utilization of Aquatic Habitat 
Information, Western Division, AFS, Portland, OR. 1982. 


HDR Sacramento 


Busby, P.J., T.C. Wainwright and G.J. Bryant.  1996.  Status review of West Coast steelhead 
from Washington, Idaho, Oregon, and California.  U.S. Department of Commerce, NOAA 
Technical Memorandum, NMFS-NWFSC-27.  261 pp. 


HDR Sacramento 


Bustard, D.R., and D.W. Narver.  1975.  Aspects of the winter ecology of juvenile coho salmon 
and steelhead trout. J. Fish. Res. Board Can. 32: 667-680. HDR Sacramento 


CALFED and Yuba County Water Agency (YCWA). 2005. Draft Implementation Plan from 
Lower Yuba River Anadromous Fish Habitat Restoration: Multi-Agency Plan to Direct Near-
Term Implementation of Prioritized Restoration and Enhancement Actions and Studies to 
Achieve Long-Term Ecosystem and Watershed Management Goals. Prepared by Lower Yuba 
River Fisheries Technical Working Group. October 2005. 


HDR Sacramento 


California Department of Fish and Game (CDFG). 2000. The status of rare, threatened and 
endangered animals and plants of California- Annual report for 2000. Habitat Conservation 
Planning Branch, California Department of Fish and Game, Sacramento. 


HDR Sacramento 


California Department of Fish and Game (CDFG). 1998. A Status Review of the Spring-Run 
Chinook Salmon (Oncorhynchus tshawytscha) in the Sacramento River Drainage. Candidate 
Species Status Report 98-01. Sacramento, CA. 


HDR Sacramento 


California Department of Fish and Game (CDFG).  1996a. Steelhead Restoration and 
Management Plan for California. Prepared by D. McEwan and T. Jackson. Inland Fisheries 
Division, Sacramento, CA. 


HDR Sacramento 


California Department of Fish and Game (CDFG). 1996b. Spring-Run Chinook Salmon Status 
Review.  HDR Sacramento 


California Department of Fish and Game (CDFG).  1993. Restoring Central Valley streams: A 
plan for action.  The Resources Agency, CDFG, Sacramento, California.  November 1993.   HDR Sacramento 


 



http://www.ycwa-relicensing.com/Technical%20References/03%20-%20Aquatic%20Resources/Amphibians%20and%20Reptiles/Allen%20and%20Tennent%202000%20CRLF.pdf

http://www.ycwa-relicensing.com/Technical%20References/03%20-%20Aquatic%20Resources/Amphibians%20and%20Reptiles/Allen%20and%20Tennent%202000%20CRLF.pdf

http://www.ycwa-relicensing.com/Technical%20References/03%20-%20Aquatic%20Resources/Amphibians%20and%20Reptiles/Allen%20and%20Tennent%202000%20CRLF.pdf
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California Department of Fish and Game (CDFG).  1991.  Lower Yuba River Fisheries 
Management Plan.  The Resources Agency, CDFG, Stream Evaluation Report No. 91-1.  
February 1991. 


HDR Sacramento 


California Department of Fish and Game (CDFG). 1987. Five-year status report: Western 
Yellow-billed cuckoo. Nongame Bird and Mammal Section.  HDR Sacramento 


California Department of Fish and Wildlife (CDFW).  2015a.  California Natural Diversity 
Database.  RareFind 5.  Available online: 
<http://www.dfg.ca.gov/biogeodata/cnddb/mapsanddata.asp>.  Accessed July 1, 2015.  California 
Department of Fish and Wildlife, Sacramento, CA. 


http://www.dfg.ca.gov/biogeodata/cnddb/mapsanddata.asp 


California Department of Wildlife (CDFW) California Wildlife Habitat Relationship (CWHR). 
2014. Online Database. Version 9.0 Software. Available online: 
<https://www.dfg.ca.gov/biogeodata/cwhr/>. Accessed: July 1, 2015. Sacramento, CA.  


https://www.dfg.ca.gov/biogeodata/cwhr 


California Herps: A Guide to the Amphibians and reptiles of California. Giant Garter snake – 
Thamnophis gigas. Available online: < 
http://www.californiaherps.com/snakes/pages/t.gigas.html#originaldescription>. Accessed: 
August 10, 2015.  


http://www.californiaherps.com/snakes/pages/t.gigas.html#originaldescription 


California Native Plant Society (CNPS).  2015.  California Native Plant Society Rare Plant 
Program – The California Rare Plant Ranking System.  Available online: 
<http://www.cnps.org/cnps/rareplants/ranking.php>.  Accessed July 2, 2015.  California Native 
Plant Society, Sacramento, CA. 


http://www.cnps.org/cnps/rareplants/ranking.php 


Collie, N. and E. W. Lathrop.  1976.  Chemical characteristics of the standing water of a vernal 
pool on Santa Rosa Plateau, Riverside County, California. Institute of Ecology, Publication 9, 
University of California, Davis.  


HDR Sacramento 


Contra Costa County. 2006. Species accounts: Giant Garter Snake. Available online: < 
http://www.co.contra-costa.ca.us/depart/cd/water/HCP/archive/final-
hcp/pdfs/apps/AppD/09agartersnake_9-28-06_profile.pdf >. Accessed: July 30, 2015. Contra 
Costa County, CA.  


http://www.co.contra-costa.ca.us/depart/cd/water/HCP/archive/final-hcp-
rev/pdfs/apps/AppD/09agartersnake_9-28-06_profile.pdf 


Ellis, S.R. 1987. Five-year status report: giant garter snake. California Department of Fish and 
Game. Inland fisheries Division. Endangered Species Project. July 1, 1987. HDR Sacramento 


Eng, L.L., D. Belk and C.H. Eriksen. 1990. Californian Anostraca: Distribution, habitat, and 
status. Journal of Crustacean Biology 10:247–277. HDR Sacramento 


Eriksen, C. H. and D. Belk.  1999.  Fairy shrimps of California's puddles, pools, and playas.  Mad 
River Press, Eureka, California. HDR Sacramento 


Everest, F.H. and D.W. Chapman.  1972.  Habitat selection and spatial interaction by juvenile 
chinook salmon and steelhead trout in two Idaho streams.  Journal Fisheries Research Board of 
Canada 29:91-100. 


HDR Sacramento 


Everest, F.H., G.H. Reeves, J.R. Sedell, J. Wolfe, D. Hohler and D.A. Heller.  1986.  Abundance, 
behavior, and habitat utilization by coho salmon and steelhead trout in Fish Creek, Oregon, as 
influenced by habitat enhancement.  U.S. Forest Service annual report to Bonneville Power 
Administration.  1986. 


HDR Sacramento 


Fontaine, B.  1988.  Biological evaluation of fish habitat improvement projects. In: A Training in 
Stream Habitat Rehabilitation.  Oregon American Fisheries Society, Portland, OR. HDR Sacramento 


Gaines, D.A.  1977.  The valley riparian forests of California: Their importance to bird 
populations.  In Ann Sands (editor) Riparian Forests in California: Their ecology and 
conservation.  Institute of Ecology Publication 15, Univ. of California, Davis, CA.  57-85. 


HDR Sacramento 
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Gaines, D.A.  1974.  Review of the status of the Yellow-billed Cuckoo in California: Sacramento 
Valley populations.  Condor 76:204-209. HDR Sacramento 


Gallagher, S.P.  1996.  Seasonal occurrence and habitat characteristics of some vernal pool 
branchiopoda in northern California, U.S.A. Journal of Crustacean Biology 16:323-329. HDR Sacramento 


Garrett, K. and J. Dunn.  1981.  Birds of southern California. Los Angeles Audubon Soc. 408pp. HDR Sacramento 
Good, T.P., R.S. Waples, and P. Adams (editors).  2005.  Updated status of federally listed ESUs 
of West Coast salmon and steelhead.  U.S. Dept. Commer., NOAA Tech. Memo. NMFS-
NWFSC-66, 598 p. 


HDR Sacramento 


Good, T.P., R.S. Waples, and P. Adams (editors).  2005.  Updated status of federally listed ESUs 
of West Coast salmon and steelhead.  U.S. Dept. Commer., NOAA Tech. Memo. NMFS-
NWFSC-66, 598 p. 


HDR Sacramento 


Grinnell, J. and A.H. Miller.  1944.  The distribution of the birds of California. Pac. Coast 
Avifauna No. 27. 608pp. HDR Sacramento 


Hallock, R. J.  1989.  Upper Sacramento River steelhead, Oncorhynchus mykiss, 1952-1988.  A 
report prepared for the U.S. Fish and Wildlife Service, Red Bluff, CA, 86 p. HDR Sacramento 


Hallock, R. J., W. F. Van Woert, and L. Shapovalov. 1961. An Evaluation of Stocking Hatchery-
Reared Steelhead Rainbow Trout (Salmo gairdneri gairdneri) in the Sacramento River System. 
California Department of Fish and Game. Fish Bulletin No. 114. 


HDR Sacramento 


Hartman, G. F.  1965.  The role of behavior in the ecology and interaction of underyearling coho 
salmon (Oncorhynchus kisutch) and steelhead trout (Salmo gairdneri). J. Fish. Res. Bd. Can., 
20:1035-1081. 


HDR Sacramento 


Hayes, M.P. and M.R. Jennings.  1988.  Habitat correlates of distribution of the California red-
legged frog.  (Rana aurora draytonii) and the foothill yellow-legged frog (Rana boylii): 
Implications for management.  Pages 144-158 In: R.C. Szaro, K.E. Severson, and D.R. Patton 
(technical coordinators), Proceedings of the symposium on the management of amphibians, 
reptiles, and small mammals in North America.  United States Department of Agriculture, Forest 
Service, General Technical Report (RM-166):1-458. 


HDR Sacramento 


Helm, B.P.  1998.  Biogeography of eight large branchiopods endemic to California. Pp. 124-
140.  In: C.W. Witham, E. Bauder, D. Belk, W. Ferren, and R. Ornduff, eds. Ecology, 
Conservation and Management of Vernal Pool Ecosystems.  California Native Plant Society, 
Sacramento, California. 


HDR Sacramento 


Holland, R. F.  1998.  Great Valley vernal pool distribution, photorevised 1996.  Pages 71-75 in: 
C. W. Witham, E. T. Bauder, D. Belk, W. R. Ferren Jr. and R. Ornduff, editors. Ecology, 
conservation, and management of vernal pool ecosystems--Proceedings from a 1996 Conference.  
California Native Plant Society, Sacramento, California. 


HDR Sacramento 


Holland, R.F. 1988. Vernal Pools. Pp 1012-1014 In: M.E. Barbour and J. Major (eds.), 
Supplement to Terrestrial Vegetation of California (new expanded edition). California Native 
Plant Society Special Publication No. 9. Sacramento, CA. 


HDR Sacramento 


Hughes, J.M.  1999.  Yellow-billed Cuckoo (COCCYZUS AMERICANUS).  In A. Poole and F. 
Gill, editors, The Birds of North America, No. 418.  The Birds of North America, Inc., 
Philadelphia, PA. 28 pp. 


HDR Sacramento 


Jennings, M.R. and M.P. Hayes.  1994.  Amphibian and Reptile Species of Special Concern in 
California. Final report submitted to the (CDFG), Inland Fisheries Division, Rancho Cordova, 
CA under contract number 8023. 


HDR Sacramento 
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Jepson Interchange. 2015. Jepson Flora Project: Jepson Interchange for California Floristics: 
Packera layneae. Available online: <http://ucjeps.berkeley.edu/cgi-bin/get_cpn.pl?77389>. 
Accessed: August 14, 2015. Berkeley, CA.   


http://ucjeps.berkeley.edu/cgi-bin/get_cpn.pl?77389 


Keeley, J. E. 1984. Characterization and Global Distribution of Vernal Pools. Available online: < 
http://vernalpools.ucmerced.edu/sites/vernalpools.ucmerced.edu/files/page/documents/1.1charact
erization_and_global_distribution_of_vernal_pools_by_jon_e._keely_and_paul_h._zedler_0.pdf
>.  Accessed: August 17, 2015. University of Merced. Merced, CA.  


http://vernalpools.ucmerced.edu/sites/vernalpools.ucmerced.edu/files/page/documents/1.1charact
erization_and_global_distribution_of_vernal_pools_by_jon_e._keely_and_paul_h._zedler_0.pdf 


Keeley, J. E. and P. H. Zedler.  1998.  Characterization and global distribution of vernal pools. 
Pages 1-14 in: C. W. Witham, E. T. Bauder, D. Belk, W. R. Ferren Jr. and R. Ornduff, editors.  
Ecology, conservation, and management of vernal pool ecosystems - proceedings from a 1996 
Conference, California Native Plant Society, Sacramento, California.  285 pages. 


HDR Sacramento 


King, J. L., M. A. Simcovich, and R. C. Brusca.  1996.  Species richness, endemism and ecology 
of crustacean assemblages in northern California vernal pools. Hydrobiologia. Volume 328: 85-
116. 


HDR Sacramento 


Lawler, S.P., D. Dritz, T. Strange, and M. Holyoak.  1999.  Effects of Introduced Mosquitofish 
and Bullfrogs on the Threatened California Red-Legged Frog.  Conservation Biology, 13:613- 
622. 


HDR Sacramento 


McEwan, D. 2001. Central Valley Steelhead in Contributions to the Biology of Central Valley 
Salmonids. Brown, R. L. (ed.), Sacramento, CA: California Department of Fish and Game, pp 1-
43. 


HDR Sacramento 


Meehan, W.R., and T.C. Bjornn.  1991.  Salmonid distribution and life histories. Pages 47-82 in 
Influences of Forest and Rangeland Management on Salmonid Fishes and Their Habitats.  W.R. 
Meehan, editor.  American Fisheries Society Special Publication 19.  American Fisheries 
Society. Bethesda, Maryland. 


HDR Sacramento 


Mills, T.J. and F. Fisher.  1994.  Central Valley Anadromous Sport Fish Annual Run-size, 
Harvest, and Population Estimates, 1967 through 1991.  California Department of Fish and 
Game. 


HDR Sacramento 


Mitchell, W.T.  2010.  Age, growth, and life history of steelhead rainbow trout (Oncorhynchus 
mykiss) in the Lower Yuba River, California.  Project Report, ICF International, Sacramento, CA. HDR Sacramento 


Moyle, P.B. 2002. Inland Fish of California, 2nd Edition. University of California Press, 
Berkeley, California. HDR Sacramento 


Moyle, P.B., B. Herbold, D. Stevens, L. Miller.  1992.  Life History and Status of Delta Smelt in 
the Sacramento-San Joaquin Estuary, California.  Transactions of the American Fisheries 
Society; 121: 67-77, 1992. 


HDR Sacramento 


National Marine Fisheries Service (NMFS).  2014. Recovery Plan for the Evolutionarily 
Significant Units of Sacramento River Winter-run Chinook Salmon and Central Valley Spring-
run Chinook Salmon, and the Distinct Population Segment of Central Valley Steelhead. National 
Marine Fisheries Service, Southwest Regional Office, Sacramento, California. July 2014. 


HDR Sacramento 


National Marine Fisheries Service (NMFS).  1999.  Status review update for deferred ESUs of 
West Coast Chinook salmon (Oncorhynchus tshawytscha) from Washington, Oregon, California, 
and Idaho. Memorandum dated 16 July 1999 to U. Varanasi, Northwest Fisheries Science Center, 
and M. Tillman, Southwest Fisheries Science Center, from M. Schiewe, Northwest Fisheries 
Science Center, 2725 Montlake Blvd. E., Seattle, WA 98112. 


HDR Sacramento 


National Marine Fisheries Service (NMFS). 1998. Endangered and threatened species: 
Threatened status for two ESUs of steelhead in Washington, Oregon, and California. Federal 
Register [Docket No. 980225046-8060-02, 19 March 1998] 63(53):13347. 


HDR Sacramento 
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National Marine Fisheries Service (NMFS). 1997. Status review update for West Coast steelhead 
from Washington, Idaho, Oregon, and California. Memorandum date 7 July 1997 from the 
Biological Review Team to the National Marine Fisheries Service Northwest Regional Office. 


HDR Sacramento 


NatureServe. 2015. NatureServe Explorer: An Online Encyclopedia of Life [web application]. 
Version 7.1. Available online:< http://natureserve.org/explorer>. Accessed: July 22, 2015. 
Arlington, VA. 


http://www.natureserve.org/explorer 


Pacific Fishery Management Council (PFMC). 2014. Appendix A to the Pacific Coast Salmon 
Fishery Management Plan As Modified by Amendment 18 to the Pacific Coast Salmon Plan. 
Identification and Description of Essential Fish Habitat, Adverse Impacts, and Recommended 
Conservation Measures for Salmon. September 2014. 


HDR Sacramento 


Placer County.  Natural Resources Report.  2004.  A Scientific Assessment of Watersheds, 
Ecosystems and Species of the Phase I Planning Area.  Appendix VI. Special-Status Animals 
With Known or Potential Occurrence in Placer County. Placer County Planning Department.  
Sacramento, CA.  


HDR Sacramento 


Platenkamp, G. A.  1998.  Patterns of vernal pool biodiversity at Beale Air Force Base. Pages 
151-160 in: C. W. Witham, E. T. Bauder, D. Belk, W. R. Ferren, Jr., and R. Ornduff, editors. 
Ecology, conservation, and management of vernal pool ecosystems - proceedings from a 1996 
conference.  California Native Plant Society, Sacramento, California.  285 pages. 


HDR Sacramento 


Raleigh, R.F., T. Hickman, R.C. Solomon, and P.C. Nelson.  1984.  Habitat Suitability 
Information: Rainbow Trout. Department of Interior, U.S. Fish and Wildlife Service, 
Washington, D. C. FWS/OBS-82/10.60. 


HDR Sacramento 


Shaffer, H. B., G. M. Fellers, S. Randal Voss, J. C. Olive and G. B. Pauly.  2004.  Species 
boundaries, phylogeography and conservation genetics of the red-legged frog (Rana 
aurora/draytonii) complex.  Molecular Ecology 13: 2667-2677. 


HDR Sacramento 


Shapovalov, L. and A.C. Taft.  1954.  The life histories of the steelhead Rainbow trout (Salmo 
gairdneri gairdneri) and silver salmon (Oncorhynchus kisutch) with special reference to Waddell 
Creek, California, and recommendations regarding their management. DFG Bulletin No. 98. 


HDR Sacramento 


Sugnet, P.  1993.  Preliminary compilation of documented distribution, fairy shrimp and tadpole 
shrimp proposed for listing. Sugnet and Associates, Sacramento, California. 10 pages. HDR Sacramento 


Swales, S., R. B. Lauzier, and C. D. Levings.  1986.  Winter habitat preferences of juvenile 
salmonids in two interior rivers in British Columbia. Canadian Journal of Zoology 64:1506-1514. HDR Sacramento 


Sycamore Associates. 2013a. Biological Assessment: Camp Far West Reservoir Project. FERC 
No. P-2997. Sacramento, CA.  HDR Sacramento 


Sycamore Associates.  2013b.  Jurisdictional Delineation Report for the Camp Far West 
Reservoir Project.  Sacramento, CA. HDR Sacramento 


Syrdahl, R.L. 1993. Distribution patterns of some macroivertebrates in a series of vernal pools at 
the Vina Plains Preserve, Tehama County, California. M.S. Thesis, California State University 
Chico. Chico, CA.  


HDR Sacramento 


Tatarian, P., and G. Tatarian. 2010. Chytrid infection of Rana draytonii in the Sierra Nevada, 
California, USA. Herpetological Review 41:325–327.  HDR Sacramento 


United States Fish and Wildlife Service (USFWS).  2015a.  IPaC Information for Planning and 
Conservation; Version 2.1.0.  IPaC Trust Resources Report for Nevada, Placer and Yuba 
counties, California.  Available online: <http://ecos.fws.gov/ipac/>.  Accessed July 1, 2015.  
United States Fish and Wildlife Service, Sacramento, CA. 


http://ecos.fws.gov/ipac/ 
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United States Fish and Wildlife Service (USFWS). 2015b. Environmental Conservation Online 
System. Species Profile: Hartweg’s golden sunburst. Available online: < 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q1K2#crithab>. 
Accessed: August 17, 2015.  


http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q1K2#crithab 


United States Fish and Wildlife Service (USFWS). 2015c. Environmental Conservation Online 
System: Conservancy Fairy Shrimp. Available online: < 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=K03D>. Accessed: 
August 26, 2015. Sacramento, CA.  


http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=K03D 


United States Fish and Wildlife Service (USFWS). 2015d. [Online Application]. Critical Habitat 
Mapper. Available online: <http://ecos.fws.gov/ecp/report/table/critical-habitat.html>.  http://ecos.fws.gov/ecp/report/table/critical-habitat.html 


United States Fish and Wildlife Service (USFWS). Environmental Conservation Online System. 
2015e. Yellow-Billed Cuckoo. Available online:< 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile?spcode=B06R#recovery>. Accessed 
August 10, 2015.  


http://ecos.fws.gov/speciesProfile/profile/speciesProfile?spcode=B06R#recovery 


United States Fish and Wildlife Service (USFWS). 2015f. Species Profile for the Valley 
Elderberry Longhorn Beetle. Available online: < 
https://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=I01L>. Accessed: August 
20, 2015.  


https://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=I01L 


United States Fish and Wildlife Service (USFWS). 2013. Species Fact Sheet: Western Yellow-
billed Cuckoo. South West Learning. Available online: < 
http://www.fws.gov/sacramento/outreach/Public-Advisories/WesternYellow-
BilledCuckoo/docs/WYBC-factsheet-southwestlearning.pdf>. Accessed: August 10, 2015. 


http://www.fws.gov/sacramento/outreach/Public-Advisories/WesternYellow-
BilledCuckoo/docs/WYBC-factsheet-southwestlearning.pdf 


United States Fish and Wildlife Service (USFWS). 2010. Species Account: Hartweg’s Golden 
Sunburst. Available online: < 
http://www.fws.gov/sacramento/es_species/Accounts/Plants/Documents/Hartwegs_golden_sunb
urst.pdf>. Accessed: July 1, 2015. Sacramento, CA. 


http://www.fws.gov/sacramento/es_species/Accounts/Plants/Documents/Hartwegs_golden_sunb
urst.pdf 


United States Fish and Wildlife Service (USFWS). 2006. 5-Year Review: Giant Garter Snake. 
Available online: <http://www.fws.gov/cno/es/giant%20garter%20snake%205-
year%20review.FINAL.pdf>. Accessed July 15, 2015. Sacramento, CA.  


http://www.fws.gov/cno/es/giant%20garter%20snake%205-year%20review.FINAL.pdf 


United States Fish and Wildlife Service (USFWS).   2005a.  Recovery Plan for Vernal Pool 
Ecosystems of California and Southern Oregon. Portland, OR. HDR Sacramento 


United States Fish and Wildlife Service (USFWS).  2005b.  Revised guidance on site 
assessments and field surveys for California red-legged frog.  August 2005. HDR Sacramento 


United States Fish and Wildlife Service (USFWS).  2002.  Recovery Plan for the California Red-
legged Frog (Rana aurora draytonii). Portland, Oregon. May 2002. HDR Sacramento 


United States Fish and Wildlife Service (USFWS). 2000. Critical Habitat Designated for 
California Red-Legged Frog. Available online: < http://www.fws.gov/pacific/news/2001/2001-
43.htm>. Accessed: August 17, 2015. Sacramento, CA.  


http://www.fws.gov/pacific/news/2001/2001-43.htm 


United State Fish and Wildlife Service (USFWS). 1999. Conservation Guidelines for the Valley 
Elderberry Longhorn Beetle. Available online: <http://www.fws.gov/sacramento/es/Survey-
Protocols-Guidelines/Documents/velb_conservation.pdf>. Accessed: August 17, 2015. 
Sacramento, CA.  


http://www.fws.gov/sacramento/es/Survey-Protocols-
Guidelines/Documents/velb_conservation.pdf 


United States Fish and Wildlife Service (USFWS).  1997.  Guidance on Site Assessment and 
Field Surveys for the California Red-legged Frogs.  Dated February 18, 1997. HDR Sacramento 
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United States Fish and Wildlife Service (USFWS). 1999. Draft Recovery Plan: Giant Garter 
Snake. Available online: http://ecos.fws.gov/docs/recovery_plan/990702b.pdf>. Accessed: 
August 14, 2015. Sacramento, CA. 


http://ecos.fws.gov/docs/recovery_plan/990702b.pdf 


United States Fish and Wildlife Service (USFWS).  1984.  Valley Elderberry Longhorn Beetle 
Recovery Plan. Portland, Oregon. June 1984. HDR Sacramento 


Ward, B. R., and P. A. Slaney.  1988.  Life history and smolt-to-adult survival of Keogh River 
steelhead trout (Salmo gairdneri) and the relationship to smolt size. Can. J. Fish. Aquat. Sci. 
45:1110-1122. 


HDR Sacramento 


Yuba River Management Team (RMT). 2013. Aquatic Resources of the Lower Yuba River – 
Past, Present & Future, Yuba Accord Monitoring and Evaluation Program, Draft Interim Report. 
April 2013. 


HDR Sacramento 


Yuba River Management Team (RMT). 2010. Lower Yuba River Accord Monitoring and 
Evaluation Program. Draft. June 28, 2010. HDR Sacramento 
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California Department of Fish and Wildlife (CDFW). 2015. Online Fishing Guide. Sacramento, 
California. https://www.wildlife.ca.gov/Fishing/Guide.  Accessed on July 23, 2015. https://www.wildlife.ca.gov/Fishing/Guide 


California Department of Fish and Wildlife (CDFW).  2015b.  2015-2016 California Freshwater 
Sport Fishing Regulations.  Sacramento, California. HDR Sacramento 


California Department of Fish and Wildlife (CDFW). 2015c.  Unpublished stocking and fish 
survey records at Camp Far West Reservoir from 1964 to 1985. Obtained from CDFW 
employees on 6/30/2015. 


HDR Sacramento 


California Department of Parks and Recreation (CDPR).  2009.  California Outdoor Recreation 
Plan 2008.  Sacramento, California.  HDR Sacramento 


California Department of Parks and Recreation (CDPR). 2014.  Survey on Public Opinions and 
Attitudes on Outdoor Recreation in California 2012.  Sacramento, California.  HDR Sacramento 


California Department of Water Resources (DWR).  2015.  Report on Recreational Operation at 
Projects Financed Under the Davis-Grunsky Act: South Sutter Water District, Camp Far West 
Reservoir (1991-2014).  Sacramento, California. 


HDR Sacramento 


_____.  2010.  2009 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2009.  2008 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2008.  2007 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2008.  2007 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2007.  2006 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2006.  2005 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2005.  2004 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2005.  2004 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2004.  2003 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2003.  2002 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2002.  2001 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2001.  2000 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  2000.  1999 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  1999.  1998 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  1998.  1997 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


 



https://www.wildlife.ca.gov/Fishing/Guide
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Table D-7.  (continued) 
Reference Location of Document 


_____.  1997.  1996 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  1996.  1995 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  1995.  1994 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  1994.  1993 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  1993.  1992 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


_____.  1992.  1991 Report on Recreational Operation at Projects Financed Under the Davis-
Grunsky Act: South Sutter Water District, Camp Far West Reservoir.  Sacramento, California. HDR Sacramento 


Federal Energy Regulatory Commission (FERC).  2007.  Environmental Inspection Report.  San 
Francisco, California. HDR Sacramento 


Nevada County.  2013. Nevada County General Plan.  Nevada City, California. HDR Sacramento 
Placer County. 2013. Placer County General Plan. Available online: 
http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/comm
plans/placer-county-gp. Accessed: July 29, 2015. Placer County, CA 


http://www.placer.ca.gov/~/media/cdr/Planning/CommPlans/PCGP/PCGP2013.pdf 


South Sutter Water District (SSWD).  2003.  South Sutter Water District Water Management 
Plan.  Trowbridge, California. HDR Sacramento 


Sutter County.  2011.  Sutter County General Plan.  Yuba City, California.  HDR Sacramento 
Yuba County.  1996.  Yuba County General Plan.  Marysville, California. HDR Sacramento 
Yuba County.  2008.  Yuba County Parks Master Plan.  Marysville, California.  HDR Sacramento 
Yuba County.  2010. Yuba County Code of Ordinances, Chapter 8.51 - Camp Far West Lake.  
Marysville, California.  Adopted August 24, 2010. HDR Sacramento 


 



http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/commplans/placer-county-gp

http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/commplans/placer-county-gp

http://www.placer.ca.gov/~/media/cdr/Planning/CommPlans/PCGP/PCGP2013.pdf
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Table D-8.  Land Use. 
Reference Location of Document 


United States Department of the Interior, Bureau of Land Management (BLM). 2015. 
Geographical Information Systems Database. El Dorado Hills, CA.  HDR Sacramento 


California Department of Fish and Wildlife (CDFW). 2015. Spenceville Wildlife Area Description. 
Available online: <https://www.wildlife.ca.gov/Lands/Places-to-Visit/Spenceville-WA>. 
Accessed: August 24, 2015. Sacramento, CA.  


https://www.wildlife.ca.gov/Lands/Places-to-Visit/Spenceville-WA 


California Department of Forestry and Fire. 2015. FRAP Mapping. Available online: 
<http://frap.cdf.ca.gov/data/frapgisdata-sw-fireperimeters_download.php>. Accessed: July, 20 
2015. Last update: January 2015. Sacramento, CA.  


http://frap.cdf.ca.gov/data/frapgisdata-sw-fireperimeters_download.php 


Data.gov.  2009.  FEMA Flood Insurance Rate Maps (FIRM) GIS data.  Data available from: 
<http://www.data.gov/>.  Accessed August 21, 2015.  Last updated 2009. http://www.data.gov 


Nevada County. 2015. Geographical Information Systems. Nevada City, CA. HDR Sacramento 
Nevada County. 2014a. Nevada County General Plan. Available online: 
<https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Ne
vada%20County%20 
General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2001.%20Land
%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf.> . Accessed: July 28, 
2015. Nevada County, CA. 


https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20N
evada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20upda
tes)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.p
df 


Nevada County.  2014b.  Western Nevada County Zoning Map.  Available online: 
<https://secure.mynevadacounty.com/nc/igs/gis/docs/GIS%20Maps%20(Public)/Zoning%20Maps
%20(Public)/Western%20Nevada%20County%20Zoning%20Map.pdf>.  Accessed July 2, 2015.  
Last updated May 13, 2014.  Carson City, CA. 


https://secure.mynevadacounty.com/nc/igs/gis/docs/GIS%20Maps%20(Public)/Zoning%20Map
s%20(Public)/Western%20Nevada%20County%20Zoning%20Map.pdf 


Nevada County.  2012.  Nevada County Zoning Ordinance.  Available online: 
<https://www.mynevadacounty.com/nc/cda/planning/Pages/Zoning-Ordinance.aspx>.  Accessed 
July 29, 2015.  Last updated: January 26, 2012. 


https://www.mynevadacounty.com/nc/cda/planning/Pages/Zoning-Ordinance.aspx 


Placer County. 2015. Geographical Information Systems: Data Clearing House. Auburn, CA.  HDR Sacramento 
Placer County.  2014a.  Placer County Zoning Ordinance, Chapter 17, Placer County Code.  
Available online: 
<http://www.placer.ca.gov/departments/communitydevelopment/planning/zoning%20ordinance>.  
Accessed July 29, 2015. 


http://www.placer.ca.gov/departments/communitydevelopment/planning/zoning%20ordinance 


Placer County. 2014b.  Placer County Zoning Maps.  Available online: 
<http://www.placer.ca.gov/departments/communitydevelopment/gis/zoning>.  Accessed July 2, 
2015.  Last updated December 31, 2014.  Auburn, CA. 


http://www.placer.ca.gov/departments/communitydevelopment/gis/zoning 


Placer County. 2012. Placer Legacy Program Summary. Available online: 
<http://www.placer.ca.gov/bos/District2/~/media/bos/dist2/documents/PlacerLegacyReport2010_1
1.ashx>. Accessed: August 24, 2015.  


http://www.placer.ca.gov/bos/District2/~/media/bos/dist2/documents/PlacerLegacyReport2010
_11.ashx 


State of California, Office of Historic Preservation (OHP). 2015. California Historic Landmarks by 
County-Yuba. Available online: <http://ohp.parks.ca.gov/?page_id=21537.> Accessed: August 25, 
2015.  


http://ohp.parks.ca.gov/?page_id=21537 


United States Department of the Interior, National Park Service (NPS).  2015.  California National 
Historic Trail.  Available online: < http://www.nps.gov/cali/planyourvisit/basicinfo.htm>. 
Accessed: July 22, 2015.  Last updated: July 22, 2015.  Washington, D.C. 


http://www.nps.gov/cali/planyourvisit/basicinfo.htm 


United States Department of the Interior, National Park Service (NPS).  2011.  
Nationwide RiversInventory.  Available  online: 
<http://www.nps.gov/ncrc/programs/rtca/nri/index.html>.  Accessed: June 16, 2015.  
Last updated August 19, 2011.  National Park Service, Washington D.C. 


http://www.nps.gov/ncrc/programs/rtca/nri/index.html 



https://www.wildlife.ca.gov/Lands/Places-to-Visit/Spenceville-WA

http://frap.cdf.ca.gov/data/frapgisdata-sw-fireperimeters_download.php

http://www.data.gov/

https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Nevada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf

https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Nevada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf

https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Nevada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf

https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Nevada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf

https://secure.mynevadacounty.com/nc/igs/gis/docs/GIS%20Maps%20(Public)/Zoning%20Maps%20(Public)/Western%20Nevada%20County%20Zoning%20Map.pdf

https://secure.mynevadacounty.com/nc/igs/gis/docs/GIS%20Maps%20(Public)/Zoning%20Maps%20(Public)/Western%20Nevada%20County%20Zoning%20Map.pdf

https://www.mynevadacounty.com/nc/cda/planning/Pages/Zoning-Ordinance.aspx

http://www.placer.ca.gov/departments/communitydevelopment/planning/zoning%20ordinance

http://www.placer.ca.gov/departments/communitydevelopment/gis/zoning

http://www.placer.ca.gov/bos/District2/~/media/bos/dist2/documents/PlacerLegacyReport2010_11.ashx

http://www.placer.ca.gov/bos/District2/~/media/bos/dist2/documents/PlacerLegacyReport2010_11.ashx

http://ohp.parks.ca.gov/?page_id=21537

http://ohp.parks.ca.gov/?page_id=21537

http://www.nps.gov/cali/planyourvisit/basicinfo.htm

http://www.nps.gov/ncrc/programs/rtca/nri/index.html
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Table D-8.  (continued) 
Reference Location of Document 


Yuba County. 2015. Information Technology Division. Geographical Information 
System Web Portal. Marysville, CA. HDR Sacramento 


Yuba County.  2010.  Yuba County Zoning Ordinance.  Available online: 
<http://www.co.yuba.ca.us/departments/bos/documents/ordinance/titlexii.pdf>.  
Accessed July 29, 2015.  Last updated: January 10, 2010. 


http://www.co.yuba.ca.us/departments/bos/documents/ordinance/titlexii.pdf 


Yuba County.  2005.  Yuba County Zoning Map.  Available online: < 
http://gis.co.yuba.ca.us/images/maps/ZoningMap.pdf>.  Accessed July 2, 2015.  Last 
updated March 14, 2005.  Marysville, CA.   


http://gis.co.yuba.ca.us/images/maps/ZoningMap.pdf 


Yuba County. 1994. Yuba County General Plan: Section Eight Existing Land Use. 
Available Online: 
http://www.co.yuba.ca.us/departments/community%20development/planning/document
s/General%20Plan/1996/Volume%20I/Section%208%20-
%20Existing%20Land%20Use.pdf>. Accessed: July 29, 2015. Yuba County, CA. 


http://www.co.yuba.ca.us/departments/community%20development/planning/documents/Gener
al%20Plan/1996/Volume%20I/Section%208%20-%20Existing%20Land%20Use.pdf 


 



http://www.co.yuba.ca.us/departments/bos/documents/ordinance/titlexii.pdf

http://gis.co.yuba.ca.us/images/maps/ZoningMap.pdf

http://gis.co.yuba.ca.us/images/maps/ZoningMap.pdf

http://www.co.yuba.ca.us/departments/community%20development/planning/documents/General%20Plan/1996/Volume%20I/Section%208%20-%20Existing%20Land%20Use.pdf

http://www.co.yuba.ca.us/departments/community%20development/planning/documents/General%20Plan/1996/Volume%20I/Section%208%20-%20Existing%20Land%20Use.pdf
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Table D-9.  Aesthetic Resources.  
Reference Location of Document 


Nevada County. 2014. Nevada County General Plan. Available online: 
<https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20N
evada%20County%20General%20Plan%20(1995%20with%202008 
%20and%202010%20updates)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I
%20Sec.%202%202014.pdf.> . Accessed: July 28, 2015. Nevada County, CA. 


https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Ne
vada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates
)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf 


Placer County. 2013. Placer County General Plan. Available online: 
http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/comm
plans/placer-county-gp. Accessed: July 29, 2015. Placer County, CA 


http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/comm
plans/placer-county-gp 


Yuba County. 1994. Yuba County General Plan: Section Eight Existing Land Use. Available 
Online: 
http://www.co.yuba.ca.us/departments/community%20development/planning/documents/General
%20Plan/1996/Volume%20I/Section%208%20-%20Existing%20Land%20Use.pdf>. Accessed: 
July 29, 2015. Yuba County, CA. 


http://www.co.yuba.ca.us/departments/community%20development/planning/documents/General
%20Plan/1996/Volume%20I/Section%208%20-%20Existing%20Land%20Use.pdf 


 



https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Nevada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf

https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Nevada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf

https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Nevada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2001.%20Land%20Use%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf

http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/commplans/placer-county-gp

http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/commplans/placer-county-gp

http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/commplans/placer-county-gp

http://www.placer.ca.gov/departments/communitydevelopment/planning/documentlibrary/commplans/placer-county-gp

http://www.co.yuba.ca.us/departments/community%20development/planning/documents/General%20Plan/1996/Volume%20I/Section%208%20-%20Existing%20Land%20Use.pdf

http://www.co.yuba.ca.us/departments/community%20development/planning/documents/General%20Plan/1996/Volume%20I/Section%208%20-%20Existing%20Land%20Use.pdf
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Table D-10.  Socio-economic Resources. 
Reference Location of Document 


California Department of Finance (CDOF).  2015.  Demographic Research Unit: Placer, Yuba, 
and Sierra Counties.  Available online: <http://www.dof.ca.gov/research/demographic/DRU/>.  
Accessed on July 16, 2015.  California Department of Finance, Sacramento, CA. 


http://www.dof.ca.gov/research/demographic/DRU 


California Department of Finance (CDOF).  2012.  E-8 Historical Population and Housing 
Estimates for Cities, Counties, and the State, 2000-2010. Available online: 
<http://www.dof.ca.gov/research/demographic/reports/estimates/e-8/2000-10/>.  Accessed on 
July 17, 2015.  Sacramento, California, November 2012.   


http://www.dof.ca.gov/research/demographic/reports/estimates/e-8/2000-10 


Placer County.  2015.  News: December Unemployment Rate is Lowest Since 2007.  Available 
online: 
<http://www.placer.ca.gov/news/2015/jan/december%20unemployment%20rate%20is%20lowest
%20since%202007>.  Accessed July 16, 2015.  Auburn, CA. 


http://www.placer.ca.gov/news/2015/jan/december%20unemployment%20rate%20is%20lowest
%20since%202007 


Placer County.  2014.  Office of Economic Development.  Placer County Economic and 
Demographic Profile – 2014.  Available online: 
<http://www.placer.ca.gov/~/media/ceo/econdev/2014%20Placer%20County%20Profile.pdf>.  
Accessed July 16, 2015.  Auburn, CA. 


http://www.placer.ca.gov/~/media/ceo/econdev/2014%20Placer%20County%20Profile.pdf 


State of California Employment Development Department (EDD).  2015a.  Local Area Profile: 
Placer, Yuba, and Nevada Counties.  Available online: 
<http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/localAreaProQSSelection.asp?menuC
hoice=localAreaPro&selectedindex=>.  Accessed July 16, 2015.  State of California Employment 
Development Department, Sacramento, CA. 


http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/localAreaProQSSelection.asp?menuCh
oice=localAreaPro&selectedindex=   


State of California Employment Development Department (EDD).  2015b.  Industry Employment 
and Labor Force – by Annual Average.  Available online: 
<http://www.labormarketinfo.edd.ca.gov/LMID/Employment_by_Industry_Data.html>.  
Accessed July 28, 2015.  State of California Employment Development Department, 
Sacrameento, CA. 


http://www.labormarketinfo.edd.ca.gov/LMID/Employment_by_Industry_Data.html 


State of California Employment Development Department (EDD).  2013.  LMI for Nevada 
County, California. Available online: <http://www.calmis.ca.gov/htmlfile/county/nevada.htm>.  
Accessed May 13, 2013.  Last updated 2013.  Sacramento, CA. 


http://www.calmis.ca.gov/htmlfile/county/nevada.html 


United States Department of Commerce, United States Census Bureau (U.S. Census Bureau).  
2015.  State and County QuickFacts: Placer, Yuba and Sierra Counties.  Available online: 
<http://quickfacts.census.gov/qfd/states/06000.html>.  Accessed on July 16, 2015.  U.S. Bureau 
of the Census, Washington, D.C. 


http://quickfacts.census.gov/qfd/states/06000.html 


United States Department of Commerce, United States Census Bureau (U.S. Census Bureau).  
2013.  ACS Demographic and Housing Estimates.  Available online: < 
http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml>.  Accessed July 28, 2015.  U.S. 
Bureau of the Census, Washington, D.C. 


http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml 


United States Department of Commerce, United States Census Bureau (U.S. Census Bureau).  
2010.  American Fact Finder: 2010 Census.  Available online: 
<http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml>.  Accessed on July 16, 2015.  U.S. 
Bureau of the Census, Washington, D.C. 


http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml 


United States Department of Commerce, United States Census Bureau (U.S. Census Bureau).  
1990.  United States Census – 1990.  Available online: 
<http://www.census.gov/prod/cen1990/cph2/cph-2-6.pdf>.  Accessed on July 29, 2015.  U.S. 
Bureau of the Census, Washington, D.C. 


http://www.census.gov/prod/cen1990/cph2/cph-2-6.pdf 



http://www.dof.ca.gov/research/demographic/DRU

http://www.dof.ca.gov/research/demographic/reports/estimates/e-8/2000-10

http://www.placer.ca.gov/news/2015/jan/december%20unemployment%20rate%20is%20lowest%20since%202007

http://www.placer.ca.gov/news/2015/jan/december%20unemployment%20rate%20is%20lowest%20since%202007

http://www.placer.ca.gov/~/media/ceo/econdev/2014%20Placer%20County%20Profile.pdf

http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/localAreaProQSSelection.asp?menuChoice=localAreaPro&selectedindex

http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/localAreaProQSSelection.asp?menuChoice=localAreaPro&selectedindex

http://www.labormarketinfo.edd.ca.gov/LMID/Employment_by_Industry_Data.html

http://www.calmis.ca.gov/htmlfile/county/nevada.html

http://quickfacts.census.gov/qfd/states/06000.html

http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml

http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml

http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml

http://www.census.gov/prod/cen1990/cph2/cph-2-6.pdf
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Table D-11.  Cultural Resources. 
Reference Location of Document 


Angel, M.  1882.  History of Placer County. Thompson and West. Oakland. HDR Sacramento 
Arnold, J.E. and M.R. Walsh.  2010.  California’s Ancient Past: From the Pacific to the Range of 
Light. Society for American Archaeology, Washington DC. HDR Sacramento 


Ataman, K.  1999.  Post modern Martis: New archaeological investigations in Martis Valley. 
Cultural report submitted to the USACE and the California Department of Transportation. 
Prepared by Summit EnviroSolutions, Reno, NV. Nevada and Pacific Legacy, Inc. Cameron 
Park, CA. 


HDR Sacramento 


Aubury, L.E.  1908.  The Copper Resources of California.  Bulletin No. 50 California State 
Mining Bureau, Sacramento, California. HDR Sacramento 


Baumgart, D.  2002.  Pressure Builds to End Hydraulic Gold Mining. Nevada County Gold. 
Available online at < http://nevadacountygold.com/article/pressure-builds-to-end-hydraulic-
goldmining/175-pressure-builds-to-end-hydraulic-goldmining>. Accessed February 13, 2012. 


http://nevadacountygold.com/article/pressure-builds-to-end-hydraulic-goldmining/175-pressure-
builds-to-end-hydraulic-goldmining 


Beale Air Force Base.  2013.  Beale’s History: Past to Present.  Available online at 
http://www.beale.af.mil/library/factsheets/factsheet.asp?id=3938. Accessed August 3, 2015. http://www.beale.af.mil/library/factsheets/factsheet.asp?id=3938 


Beals, R.L.  1933.  Ethnography of the Nisenan. University of California Publications in 
American Archaeology and Ethnology.  31(6):335-414, Berkeley.  HDR Sacramento 


Bieling, D.G., R.M. La Jeunesse, and J.H. Pryor.  1996.  Skyrocket: A Central Sierran 
Paleoindian Archaic Transition Site. Current Research in the Pleistocene 13:4-6. HDR Sacramento 


Bloomer, W.W. and D. Jaffe.  2009.  A High Sierran Nexus: Hot Obsidian Data from Donner 
Memorial State Park. Proceedings of the Society for California Archaeology 21:109-115. HDR Sacramento 


Chamberlain, William Henry and Harry L. Wells.  1879.  History of Yuba County, California 
with illustrations descriptive of its scenery, residences, public buildings, fine blocks and 
manufactories, from original sketches by artists of the highest ability. Thompson and West, 
Oakland. 


HDR Sacramento 


Clark, W.B.  1970.  Gold Districts of California. Bulletin 193 California Division of Mines and 
Geology, Sacramento, California. HDR Sacramento 


Clewlow, C. W., R. D. Ambro, A. G. Pastrom, S. G. Botkin, and M. R. Walsh.  1984.  CA-NEV-
407 Stage II Final Report for Archaeological Data Recovery Program (03-NEV-20, P.M. 
R6.5/12.2 03210-029421 Contract 30925). Submitted to the Environmental Branch, California 
Department of Transportation, District 3, Marysville. Prepared by Ancient Enterprises, Inc., 
Santa Monica. 


HDR Sacramento 


Compas, L.  2003.  Prehistoric and Ethnographic Land Use at Lake Almanor: A Tribute to Dr. 
Makoto Kowta. Proceedings of the Society for California Archaeology 16:89-94. HDR Sacramento 


Cook, S.F.  1976.  The Conflict Between the California Indians and White Civilization.  
University of California Press. Berkeley. HDR Sacramento 


Cook, S.F.  1955.  The Epidemic of 1830-1833 in California and Oregon. University of 
California Publications in American Archaeology and Ethnology 3(3): 303-326. Berkeley. HDR Sacramento 


Delay, P.J.  1924.  History of Yuba and Sutter Counties, California. Historic Record Company, 
Los Angeles, California. HDR Sacramento 


Dillon, B.D.  2002.  California Paleoindians: Lack of Evidence or Evidence of a Lack? In Essays 
in California Archaeology: A Memorial to Franklin Fenenga. Edited by W.J. Wallace and F.A. 
Riddell, pp. 110-128. Contributions of the Archaeological Research Facility 60, Berkeley. 


HDR Sacramento 


Eerkens, J.W., J.R. Ferguson, M.D. Glascock, C.E. Skinner, and S.A. Waechter.  2007.  
Reduction Strategies and Geochemical Characterization of Lithic Assemblages: A Comparison of 
Three Case Studies from Western North America. American Antiquity 72:585-597. 


HDR Sacramento 



http://nevadacountygold.com/article/pressure-builds-to-end-hydraulic-goldmining/175-pressure-builds-to-end-hydraulic-goldmining

http://nevadacountygold.com/article/pressure-builds-to-end-hydraulic-goldmining/175-pressure-builds-to-end-hydraulic-goldmining

http://nevadacountygold.com/article/pressure-builds-to-end-hydraulic-goldmining/175-pressure-builds-to-end-hydraulic-goldmining

http://nevadacountygold.com/article/pressure-builds-to-end-hydraulic-goldmining/175-pressure-builds-to-end-hydraulic-goldmining

http://www.beale.af.mil/library/factsheets/factsheet.asp?id=3938
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Table D-11.  (continued) 
Reference Location of Document 


Edwards, S.W.  2000.  Flaked Stone Basalt Technology in the Northern Sierra Nevada of 
California. Journal of California and Great Basin Anthropology 22:361-374. HDR Sacramento 


Elsasser, A.B.  1960.  Reports of the University of California Archaeological Survey No. 51: The 
Archaeology of the Sierra Nevada in California and Nevada. The University of California 
Archaeological Survey: Berkeley.   


HDR Sacramento 


Elsasser, A.B.  1978.  Development of regional prehistoric cultures.  In R. F. Heizer, vol. ed., 
Handbook of North American Indians, Vol. 8: California: 37-58.  Washington, D.C.: 
Smithsonian Institution. 


HDR Sacramento 


Elston, R.G.  1986.  Prehistory of the Western Area. In Great Basin, Edited by W.L. D’Azevedo, 
pp. 135-148. Handbook of North American Indians, vol. 11, W.C. Sturtevant, general editor. 
Smithsonian Institution, Washington, D.C. 


HDR Sacramento 


Elston, R.G., J.O. Davis, A. Leventhal, and C. Covington.   1977.  The Archaeology of the 
Tahoe Reach of the Truckee River.  Report Prepared for the Tahoe-Truckee Sanitation Agency.  
Report on file, U.S. Forest Service, Tahoe National Forest, Nevada City, California. 


HDR Sacramento 


Engineering and Mining Journal.  1905.  The Engineering and Mining Journal, Vol. 80, July to 
December 1905. The Engineering and Mining Journal Incorporated, New York. HDR Sacramento 


Faye, Paul-Louis.  1923.  Notes on the Southern Maidu. University of California Publications in 
American Archaeology and Ethnology 20(3):35-53. Berkeley. HDR Sacramento 


Forbes, J.  1969.  Native Americans of California and Nevada. Naturegraph Publishers. 
Healdsburg. HDR Sacramento 


Foster, D,G., J. Betts, and L. Sandelin.  2002.  The Association of Style 7 Rock Art and the 
Martis Complex in the Northern Sierra Nevada of California. Proceedings of the Society for 
California Archaeology 15:66-93. 


HDR Sacramento 


Foster Wheeler Environmental Corporation and JRP Historical Consulting Services.  2000.  
California Historic Military Historic Buildings and Structures Inventory, Vol I: Inventory of 
Historic Buildings and Structures on California Military Installations. Prepared for U.S. Army 
Corps of Engineers, Sacramento, California.  


HDR Sacramento 


Gifford, E.W.  1927.  Southern Maidu Religious Ceremonies.  American Anthropologist 
29(3):214-257.  HDR Sacramento 


Gilbert, G.K.  1917.  Hydraulic mining debris in the Sierra Nevada.  U.S. Geological Survey 
Prof. Paper 105, 155pp. HDR Sacramento 


Greenland, P.   2001.  Hydraulic Mining in California: A Tarnished Legacy. The Arthur 
H. Clark Company, Spokane, Washington. HDR Sacramento 


Gudde, E. G.  1975.  California Gold Camps. University of California Press, Berkeley. HDR Sacramento 
Heizer, R.F. and C. William Clewlow, Jr.  1973.  Prehistoric Rock Art of California. 2 vols. 
Ballena Press, Ramona, California.  HDR Sacramento 


Holliday, J.S.   1981.  The World Rushed In:  The California Gold Rush Experience, An 
Eyewitness Account of a Nation Heading West.  Simon and Schuster, New York. HDR Sacramento 


HTE Engineering.  2014.  Camp Far West Dam Hydroelectric Project.  Available online at 
http://www.hydrotech-eng.com/projects/camp-far-west/.  Accessed August 1, 2015. http://www.hydrotech-eng.com/projects/camp-far-west/  


Jackson, R. J., and H. S. Ballard.  1999.  Once Upon A Micron: A Story of Archaeological Site 
CA-ELD-145 Near Camino, El Dorado County, California. Submitted to CALTRANS District 3, 
Environmental Branch, Marysville. Submitted by Pacific Legacy, Incorporated. Cameron Park, 
California. 


HDR Sacramento 


 



http://www.hydrotech-eng.com/projects/camp-far-west/
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Table D-11.  (continued) 
Reference Location of Document 


Jackson, R. J., T. L. Jackson, C. Miksicek, C. K. Roper, and D. Simons.  1994.  Framework for 
Archaeological Research and Management, National Forests of the North-Central Sierra 
Nevada. Submitted to the USDA Forest Service, Eldorado National Forest, Placerville, 
California. 


HDR Sacramento 


Jackson, T. W., H. Rand, and S. Wee.  1982.  Tahoe National Forest:  History of the Tahoe 
National Forest:  1840-1940.  United States Department of Agriculture.  Tahoe National Forest 
Report No. 15. 


HDR Sacramento 


Jensen, P.M.  1997.  Archaeological Inventory Survey: Ron Ward Subdivision and Development 
Project Area, 473-Acres Near Camp Far West Reservoir, Nevada County, California.  Jensen and 
Associates.  Chico, California. 


HDR Sacramento 


Jewell, D.P.  1964.  Part 1: Archeology of the Oroville Dam Spillway. California Division of 
Beaches and Parks, Archeological Report 10:1-39, Sacramento. HDR Sacramento 


Johnson, J.J. and D.J. Theodoratus (editors).  1978.  Cultural Resources of the Marysville Lake, 
California Project (Parks Bar Site), Yuba and Nevada Counties, California. Report on file, U.S. 
ArmyCorps of Engineers, Sacramento, California. 


HDR Sacramento 


Johnson, J.J. and B. Eddy.  1985.  Garden Bar Dam and Reservoir Water Power Project Intensive 
Cultural Resources Survey.  The Foundation of California State University Sacramento.  
Sacramento, California. 


HDR Sacramento 


Jones, T.L.  1982.  Archaeological Survey of the Hawkfly and the North Yuba Timber 
Compartments and the Pride Timber Sale. Anthropological Studies Center, Cultural Resources 
Facility, Sonoma State University, Rohnert Park, California. Report on file, U.S. Forest Service, 
Tahoe national Forest, Nevada City, California.  


HDR Sacramento 


JRP Historical Consulting Services and California Department of Transportation (Caltrans).  
2000.  Water Conveyance Systems in California: Historic Context Development and Evaluation 
Procedures.  Prepared jointly by JRP Historical Consulting Services and California Department 
of Transportation.  December 2000. 


HDR Sacramento 


Justice, N.D.  2002.  Stone Age Spear and Arrow Points of California and the Great Basin. 
Indiana University Press, Bloomington. HDR Sacramento 


Kelley, R.L.  1959.  Gold vs. Grain:The Hydraulic Mining Controversy in California’s 
Sacramento Valley, A Chapter in the Decline of the Concept of Laissez Faire. The Arthur C. 
Clark Company, Glendale, California. 


HDR Sacramento 


_____.  1989.  Battling the inland Sea: American Political Culture, Public Policy, and the 
Sacramento Valley, 1850-1986. University of California Press, Berkeley. HDR Sacramento 


Kelsey, C.E.  1971.  Census of Non-reservation California Indians, 1905-1906 Berkeley, 
California: Archaeological Research Facility, Department of Anthropology, University of 
California, Berkeley.  


HDR Sacramento 


Kroeber, A.L.  1925.  Handbook of the Indians of California. Bureau of American Ethnology 
Bulletin 78. Washington.  HDR Sacramento 


_____.  1929.  The Valley Nisenan. University of California Publications in American 
Archaeology and Ethnology 24(4):253-290.  Berkeley.  HDR Sacramento 


Kowta, M.  1988.  The Archaeology and Prehistory of Plumas and Butte Counties, California: An 
Introduction and Interpretive Model, California Archaeological Site Inventory, Manuscript on file 
at the Northeast Information Center. 


HDR Sacramento 


La Jeunesse, R.M. and J.H. Pryor.  1999.  Early-Holocene Cultural Sequence in the Central Sierra 
of California. Current Research in the Pleistocene 16:50-52. HDR Sacramento 
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Table D-11.  (continued) 
Reference Location of Document 


_____.  2000.  Early-Holocene Screper Assemblage from the Skyrocket Site (CA-CAL-629/620). 
Current Research in the Pleistocene 17:53-55. HDR Sacramento 


_____.  2001.  Bifacial Blanks and the Paleoindian Archaic Transition. Current Research in the 
Pleistocene 18:34-36 HDR Sacramento 


_____.  2002.  Early-Holocene Charmstone Assemblage from the Skyrocket Site (CA-CAL-
629/620). Current Research in the Pleistocene 19:55-57. HDR Sacramento 


_____.  2003.  Paleoindian/Archaic Transition Rock Feature. Current Research in the Pleistocene 
20:42-44. HDR Sacramento 


Leventhal, A.   1977.  Appendix IV.  Modification of the Thomas Point Key. In The 
Archaeology of the Tahoe Reach of the Truckee River R. Elston, J.O., A. Leventhal, and C. 
Covington.  Report Prepared for the Tahoe-Truckee Sanitation Agency.  Report on file, U.S. 
Forest Service, Tahoe National Forest, Nevada City, California.  


HDR Sacramento 


Lindstrom, S. G., S. A. Waechter, M. Rucks, and R. Reno.   2007.   Volume I: Report: 
From Ice Age to Ice Works: Archaeological, Ethnohistorical, and Historical Studies for the 
Truckee River Legacy Trail Project (Phase 3).  Submitted by Far Western Anthropological 
Research Group, Inc., Davis.  Submitted to Town of Truckee.  Truckee, California. 


HDR Sacramento 


Littlejohn, H.W.  1928.  Nisenan Geography.  Manuscript in Bancrofeet Library, University of 
California, Berkeley.  HDR Sacramento 


Markley, R.E. and D.A. Day.  1992.  Regional Prehistory and California-Great Basin Interaction: 
An Assessment of Recent Archaeological Studies in the Northern Sierra Nevada. Proceedings of 
the Society for California Archaeology 5:171-192. 


HDR Sacramento 


May, P.R.  1970.  Origins of Hydraulic Mining in California. The Holmes Book Company, 
Oakland, California. HDR Sacramento 


McGuire, K.R.  2007.  Models Made of Glass: A Prehistory of Northeast California.  In 
California Prehistory: Colonization, Culture, and Complexity, edited by Terry L. Jones and 
Kathryn Klar.  Alta Mira Press, Walnut Creek, California.  


HDR Sacramento 


McGuire, K., S. A. Waechter, and D. C. Young, Daron Duke.  2006.  Volume I - Prehistoric 
Sites: Archaeological Investigations at the Alder Hill Prehistoric Basalt Quarry, Nevada County.  
Submitted by Far Western Anthropological Research Group, Inc., Davis.  Submitted to East West 
Partners.  Truckee, California. 


HDR Sacramento 


Mead and Hunt.  2013.  Cultural Resources Technical Report: FERC License No. 2997 
Amendment.  Prepared for South Sutter Water District.   HDR Sacramento 


Merriam C.H.  1966-67.  Ethnographic Notes on California Tribes.  Robert F. Heizer, ed. 3 pts.  
University of California Archaeological Survey Reports 68.  Berkeley.  HDR Sacramento 


Mikesell, S.B.  2000.  California Historic Military Historic Buildings and Structures Inventory, 
Vol II: The History and Historic Resources of the Military in California 1769-1989. JRP 
Historical Consulting Services, Davis, California. 


HDR Sacramento 


Mining and Scientific Press.  1917.  Mining and Scientific Press Vol. 114, January to July 1917.  
Mining and Scientific Press, San Francisco, California. HDR Sacramento 


Moratto, M. J.  2004.  California Archaeology.  Second Printing. Coyote Press, Salinas. HDR Sacramento 
_____.  2009.  The Ghost of Procurement Past and the Humbug Basalt: XRF Identification along 
with Spatial and Temporal Distribution in Portions of Butte, Lassen, Plumas, and Tehama 
Counties, Northern California. Proceedings of the Society for California Archaeology 21:103-
108. 


HDR Sacramento 
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Table D-11.  (continued) 
Reference Location of Document 


Moratto, M. J.  1999.  Cultural Chronology, 1: Regional Context. In Archaeological Synthesis 
and Research Design, Yosemite National Park, California. Edited by K.L. Hull and M.J. Moratto, 
pp. 65-120. Yosemite Research Center, Publications in Anthropology No. 21. Yosemite National 
Park, California.  


HDR Sacramento 


_____.  2004.  California Archaeology.  Second Printing. Coyote Press, Salinas. HDR Sacramento 
Moratto, M.J., S. Davis-King, J. Rosenthal, and L. Sylwester.  2011.  A Second Fluted Point from 
Twaine Hart, California. California Archaeology 3:307-313. HDR Sacramento 


Mount, J.F.  1995.  California Rivers and Streams: The Conflict between Fluvial Process and 
Land Use. University of California Press, Berkeley. HDR Sacramento 


Noble, M.D.  2012.  Learning More from Ground Stone Assemblages: Results from a Northern 
California Study. Proceedings of the Society for California Archaeology 26:40-44. HDR Sacramento 


Olsen, W.H. and F.H. Riddell.  1963.  Salvage of the Rio Oso Site, Yuba County, California.  
California State Department of Parks and Recreation, Archaeological Resources Section Report 
6.  Sacramento, California. 


HDR Sacramento 


Pagenhart, T.  1969.  Water Use in the Yuba and Bear River Basins, California. Doctoral 
Dissertation for the University of California, Berkeley. HDR Sacramento 


Pastron, A.G., M.R. Walsh, and C.W. Clewelow, Jr.  1990.  Archaeological and Ethnohistoric 
Investigations at CA-NEV-194, Near Rough and Ready, Nevada County, California. Coyote 
Press Archives of California Prehistory No. 31, Salinas, California. 


HDR Sacramento 


Payen, L.A.  1966.  Prehistoric rock Art in the Northern Sierra Nevada, California. M.A. Thesis, 
Department of Anthropology, Sacramento, California. HDR Sacramento 


Peak, A.S. and Associates Consulting Archaeology.  1977.  Cultural Resource Assessment of the 
Proposed Sharon Oaks Subdivision, Nevada County, California.  Ann S. Peak & Associates, Fair 
Oaks, California.  (IDAR id: 167844) 


HDR Sacramento 


Peterson, R.M.  1977.  A Case study of a Northern Californian Indian Tribe: Cultural Change to 
1860. R and E Research Associates.  Reed and Eterovich.  Saratoga, California. HDR Sacramento 


Pittman, R.  1995.  Roadside History of California.  Mountain Press Publishing Company, 
Missoula, MT. HDR Sacramento 


Powers, S.  1976.  [1877].  Tribes of California.  Contributions to North American Ethnology 3.  
U.S.  Geological and Geographical Survey of the Rocky Mountain Region, Washington.  
Reprinted by the University of California Press, Berkeley. 


HDR Sacramento 


Quest, J.B.  2014.  Images of America: Beale Air Force Base During the Cold War. Arcadia 
Publishing, Charleston, South Carolina. HDR Sacramento 


Ramsey Ford, D., K. Palmer, K. Tippett, S.S. Flint, M. Madson, S. Baxter, K. Anderson, C. 
Blount, and T. Garlinghouse.  2014.  Cultural Resources Inventory, National Register of Historic 
Places Evaluations, and Finding of Effect for the Yuba River Development Project Relicensing, 
Nevada, Yuba, and Sierra counties, California (FERC No. 2246). Prepared by HDR Engineering 
Inc. with Environmental Science Associates and Albion Environmental, Inc. Prepared for Yuba 
County Water Agency, Marysville, California. 


HDR Sacramento 


Ramsey Ford, D., M. Behrend, K. Tippett, M. Madson, C. Blount, and T. Garlinghouse.  2015.  
Addendum Cultural Resources Inventory for the Yuba River Development Project Relicensing, 
Nevada, Sierra, and Yuba counties, California (FERC No. 2246).  HDR. Sacramento, CA. 


HDR Sacramento 


Riddell, F.A.  1993.  Intersite Spatial Considerations: Native Californian Villages. In There 
Grows a Green Tree: Papers in Honor of David A. Fredrickson, Edited by G. White, P. 
Mikkelsen, W.R. Hildebrandt, and M.E. Basgall, pp. 91-105. Center for Archaeological Research 
at Davis Publication No. 11, Davis, California. 


HDR Sacramento 
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Table D-11.  (continued) 
Reference Location of Document 


Ritter, E.W.  1970a.  The archaeology of 4-Pla-101, the Spring Garden Ravine site.  In E.W. 
Ritter, ed., Archaeological investigations in the Auburn Reservoir area, Phase II-III:  270-538. 
Report to the National Park Service. San Francisco. 


HDR Sacramento 


_____.  1970b.  Northern Sierra foothill archaeology: Culture history and culture process.  
University of California, Davis, Center for Archaeological Research at Davis, Publications 
2:171-184. 


HDR Sacramento 


Ritter, E.W. and R.G. Matson.  1972.  Form categories, cluster analysis, and multidimensional 
scaling: A case study of projectile points. Southwestern Lore 37(4):102-116. HDR Sacramento 


Robinson, W.W.  1948.  Land in California: The Story of Mission Lands, Ranchos, Squatters, 
Mining Claims, Railroad Grants, Land Scrip, Homesteads. University of California Press. 
Berkeley, California. 


HDR Sacramento 


Rolen, C.A.  1978.  An Intensive Archaeological Survey for Tentative Parcel Maps Number 6.60 
and 6.67 in Yuba County, California.  Prepared for A Draft Environmental Impact Report for Mr. 
Henry Glasser. One file at North Central Information Center. 


HDR Sacramento 


Rondeau, M. F., and J. W. Dougherty.  2009.  The Twain Harte Fluted Point. Current Research 
in the Pleistocene 26:112-113. HDR Sacramento 


Rondeau, M.F., J. Cassidy, and T.L. Jones.  2007.  Colonization Technologies: Fluted Points and 
San Clemente Island Woodworking/Microblade Complex. In California Prehistory: Colonization, 
Culture, and Complexity, edited by T.L. Jones and K.A. Klar, pp. 63-70. AltaMira Press, 
Lanham, Maryland. 


HDR Sacramento 


Rosenthal, J. S.  2002.  Projectile Point Typology and Chronology in the North Central Nevada. 
North American Archaeologist 23:157-183. HDR Sacramento 


_____.  2011a.  Chapter 2. Projectile Point Typology and Chronology in the North-Central Sierra. 
In A New Frame of Reference: Prehistoric Cultural Chronology and Ecology in the Notrth-
Central Sierra Nevada, edited by J.S. Rosenthal, pp. 17-36. Center for Archaeological Research at 
Davis Publication No. 16, Davis, California. 


HDR Sacramento 


_____.  2011b.  Chapter 3. Building a New Chronological Framework for the West-Central Sierra 
Nevada. In A New Frame of Reference: Prehistoric Cultural Chronology and Ecology in the 
Notrth-Central Sierra Nevada, edited by J.S. Rosenthal, pp. 37-66. Center for Archaeological 
Research at Davis Publication No. 16, Davis, California. 


HDR Sacramento 


Rosenthal, J. S., G. G. White, and M. Q. Sutton.  2007.  The Central Valley: A View from the 
Catbird’s Seat.  In California Prehistory: Colonization, Culture, and Complexity, Edited by Terry 
L. Jones and Kathryn A. Klar, pp. 147-163.  AltaMira Press. Landham, Maryland. 


HDR Sacramento 


Storm, D. J.  1979.  Archeological Investigations in Southeast Yuba County Near Camp Far West 
Reservoir, Bear River. Prepared for Walter H. Schwafel, Henry Glasser, and S. H. Rowley.  On 
File at the North Central Information Center, Sacramento, California. 


HDR Sacramento 


Uldall, H.J. and W. Shipley.  1966.  Nisenan Texts and Dictionary.  University of California 
Press, Berkeley.  UCPL 46.  HDR Sacramento 


Voegelin, E.  1942.  Cultural element distributions XX:  Northeast California.  University of 
California Anthropological Records 7(2):47–252. HDR Sacramento 


Waechter, S.A.  2002.  Part 8. On the Cutting Edge: Basalt Toolstone Sourcing and Distribution 
in Northeastern California and Northwestern Nevada. In Boundary Lands: Archaeological 
Investigations along the California-Great Basin Interface, Edited by K.R. McGuire, pp. 105-117. 
Nevada State Museum Anthropological Papers No. 24, Carson City. 


HDR Sacramento 


Waechter, S. A., and W. W. Bloomer.  2009.  Tahoe Reach Revisited: The Latest 
Pleistocene/Early Holocene in the Tahoe Sierra. SCA Proceedings 22:1-8. HDR Sacramento 
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Table D-11.  (continued) 
Reference Location of Document 


West, J. G., W. Woolfenden, J. A. Wanket, and R. S. Anderson.  2007.  Late Pleistocene and 
Holocene Environments.  Pp. 11-34 in California Prehistory: Colonization, Culture and 
Complexity.  Editors Terry L. Jones and Kathryn A. Klar.  AltaMira Press, Lanham, MD. 


HDR Sacramento 


Wilson, N.L.  1972.  Notes on Traditional Foothill Nisenan Food Technology.  Center for 
Archaeological Research at Davis Publication Number 3, pp. 32-38. HDR Sacramento 


Wilson, N.L. and A.H. Towne.  1978.  Nisenan.  In Handbook of North American Indians, Vol. 
8, California.  Smithsonian Institution, Washington, D.C. pp. 387-397.  HDR Sacramento 


Work, John.  1945.  Fur Brigade to the Bonaventura: John Work’s California expedition, 1832-
1833, for the Hudson’s Bay Company. California Historical Society. HDR Sacramento 
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Table D-12.  Tribal Interests. 
Reference Location of Document 


Parker, P.L. and T.F. King.  1998.  Guidelines for Evaluating and Documenting Traditional 
Cultural Properties. National Register Bulletin 38. U.S. Department of the Interior, National Park 
Service, Washington, D.C. 


HDR Sacramento 
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Table D-13.  Air Resources. 
Reference Location of Document 


California Air Resources Board (CARB). 2013.  Ambient Air Quality Standards.  Available 
online: < http://www.arb.ca.gov/research/aaqs/aaqs2.pdf>.  Accessed June 15, 2015.  Last 
updated June 4, 2013. 


http://www.arb.ca.gov/research/aaqs/aaqs2.pdf 


California Environmental Protection Agency.  2014a.  Emissions by California Air Districts.  
Available online: < http://www.arb.ca.gov/ei/maps/statemap/dismap.htm>.  Accessed June 15, 
2015.  Last updated March 14, 2014. 
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Table D-14.  Noise. 
Reference Location of Document 


Nevada County.  2014.  Nevada County General Plan, Chapter 9. Noise.  Available online: < 
https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%2
0Nevada%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20
updates)/Chp%2009.%20Noise%20General%20Plan%20Vol%20I%20Sec.%202%202014.p
df>.   Accessed: June 16. 2015.  Last updated: October 2014.  Nevada County, Carson City, 
CA. 


https://www.mynevadacounty.com/nc/cda/planning/docs/General%20Plan/Volume%201.%20Nevada
%20County%20General%20Plan%20(1995%20with%202008%20and%202010%20updates)/Chp%2
009.%20Noise%20General%20Plan%20Vol%20I%20Sec.%202%202014.pdf 


Placer County.  2004. Noise Ordinance.  Available online: < 
http://qcode.us/codes/placercounty/view.php?topic=9-9_36&showAll=1&frames=on>.  
Accessed: June 16, 2015.  Last updated: March 9. 2004.  Placer County, Auburn, CA. 


http://qcode.us/codes/placercounty/view.php?topic=9-9_36&showAll=1&frames=on 


Yuba County.  2010.  Noise Ordinance.  Available online: 
<http://www.co.yuba.ca.us/departments/BOS/documents/ordinance/titleviii.pdf>.  Accessed: 
June 16, 2015.  Last updated: August 2010.  Yuba County, Marysville, CA. 


http://www.co.yuba.ca.us/departments/BOS/documents/ordinance/titleviii.pdf 
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SECTION 2 


EXISTING AND PROPOSED PROJECT 
 
This section includes two major sub-sections:  Section 2.1 describes the existing Project, and in 
particular:  facilities and features; FERC Project Boundary; safety; operations; environmental 
measures; Project maps, design drawings and recreation maps; SSWD’s compliance history; and 
SSWD’s current net investment in the Project.  Section 2.2 describes any changes SSWD 
proposes to the existing Project. 
 
2.1 Existing Project 
 
2.1.1 Facilities and Features 
 
The existing Project includes one development.  Existing Project facilities are shown in Figure 
1.1-2 in Section 1.   
 
The Project does not include any open water conveyance facilities, transmission lines, or active 
borrow or spoil areas.  Nor does the Project include the diversion dam located downstream from 
Camp Far West Dam, or SSWD’s Conveyance Canal or CFWID’s Camp Far West Canal, or the 
intake structures to these water delivery canals. 
 
Table 2.1-1 and Table 2.1-2 summarize key information for the Project’s powerhouse and 
reservoir, respectively. 
 
Table 2.1-1.  Key information regarding the Camp Far West Hydroelectric Project’s powerhouse. 


Powerhouse Unit Turbine 
Type 


Rated 
Head 
(ft) 


Rated Hydraulic Capacity (cfs) Generation Capacity (kW) Average 
Annual Energy 


(MWh/yr)3 Minimum Maximum Nameplate 
Rating1 Dependable2 


Camp Far West 1 Francis 143 200 725 6,800 3,750 26,900 
1 Manufacturer’s stated turbine and/or generator capacity, as shown on equipment nameplate. 
2  Defined as the average available capacity during the period of highest demand within the driest recent historical period, which for this purpose 


is July and August 1977. 
3 Megawatt hours: 1,000 kilowatt hours. 
 
 
Table 2.1-2.  Key information regarding the Camp Far West Hydroelectric Project’s reservoir. 


Project 
Reservoir 


NMWSE 
(ft) 


Gross 
Storage1 


(ac-ft) 


Usable 
Storage2 


(ac-ft) 


Surface 
Area 
(ac) 


Maximum 
Depth 


(ft) 


Shoreline 
Length 


(mi) 


Drainage Area 
At Dam 
(sq mi) 


Camp Far West 300 93,740 92,430 1,886 160 29 284 
1 At Normal Maximum Water Surface Elevation (NMWSE). 
2  Defined as the reservoir storage between storage at NMWSE and at a storage at a reservoir elevation of 175 ft, below which the reservoir 


storage is not available for release (i.e., dead storage). 
 
 
Existing Project facilities and features are described below. 
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2.1.1.1 Main Dam and Auxiliary Dams 
 
2.1.1.1.1 Main Dam 
 
The main embankment of the dam is a zoned earthfill structure which is 185 ft high, 40 ft wide at 
the crest and 2,070 ft long.  The dam has variable 2 to 1, 2.5 to 1, and 3 to 1 upstream slopes, 
with a 60-ft wide beam at elevation 200 ft, and a 2 to 1 downstream slope.  The crest of the dam 
is at elevation 320 ft. 


The central impervious core of the main embankment is comprised of compacted silts, clays, and 
gravels.  Upstream from the core is a compacted shell of sand, gravel, and cobbles.  Downstream 
and separated from the core by an inclined chimney drain is a shell of compacted clays and silts, 
which is further overlain by a shell of compacted rock with soil fines.  Underlying the center 
portion of the embankment over the original river channel and extending from the 12-ft thick 
inclined chimney drain to the downstream toe is a 6-ft-thick, 100-ft-wide horizontal drain 
blanket.  Both upstream and downstream slopes of the embankment are covered with a layer of 
riprap having a maximum diameter of 3 ft. 
 
2.1.1.1.2 North and South Wing Dams 
 
Adjacent to the left abutment of the main embankment is the south wing dam constructed of 
earthfill with a maximum height of 45 ft, a crest width of 20 ft, and length of 1,060 ft.  
Constructed to the north of the main embankment opposite the spillway is a second earthfill wing 
dam that is 25 ft in height, 20 ft in width at the crest, and 1,460 ft in length.  The upstream slopes 
of the south and north wing dams are 2.5 to 1 and 3 to 1, respectively.  The downstream slopes of 
both wing dams are 2.5 to 1.  The north and south wing dams are constructed of compacted clays 
and silts.  The upstream outside slope of the two wing dams is covered with 3 ft of riprap 
underlain by an 18-in. layer of gravel bedding.  The downstream slope of the south wing dam is 
protected by a layer of riprap with a minimum thickness of 3 ft. 
 
2.1.1.1.3 North Dike 
 
The Project includes an earthfill dike constructed to the north of the north wing dam, and 
referred to as the north dike.  The north dike is 15-ft-high, has a crest length of 1,450 ft, and a 
crest width of 20 ft.  The nominal elevation at the top of the dike is 320 ft. 
 
2.1.1.2 Reservoir 
 
When the main dam was built, the reservoir had a surface area of 2,020 ac and storage volume of 
104,000 ac-ft at the NMWSE of 300 ft.  Based on recent bathymetric surveys, the current 
reservoir surface area is 1,886 ac with a storage capacity of approximately 93,740 ac-ft at the 
NMWSE of 300 ft.  The reservoir contains 1,310 ac-ft and has a surface area of about 55 ac at its 
minimum operating elevation of 175 ft.  Maximum reservoir depth is approximately 150 ft, 
relative to the NMWSE. 
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2.1.1.3 Spillway 
 
An overflow spillway is located adjacent to the right abutment of the main dam.  The spillway 
structure consists of a 15-ft reinforced concrete approach apron with the invert at 290 ft, an 
ungated, ogee-type reinforced concrete structure with a crest length of 300 ft, and a 77-ft long 
downstream reinforced concrete chute with vertical reinforced concrete counterforted sidewalls. 
The spillway crest elevation is 300 ft.  The channel downstream of the spillway terminates in a 
chute excavated in solid rock.  This underlined channel then joins the Bear River approximately 
1,200 ft below the main dam.  A 302.5-ft single-span, steel-truss bridge across the spillway crest 
provides access across the dam.  The spillway has a maximum design capacity of 106,500 cfs at 
a reservoir elevation of 320 ft. 
 
2.1.1.4 Intakes 
 
There are two intake structures associated with the Camp Far West Dam–the power intake that 
was constructed when hydropower was added to the dam, and the intake structure for the outlet 
works.  Both structures are submerged for most of the year and are located at the upstream toe of 
the main dam. 
 
The power intake structure consists of a reinforced concrete ungated vertical intake tower 22-ft- 
high, with openings on three sides–two 10-ft-wide by 14-ft-high and one 10-ft-wide by 10-ft-
high.  The openings are protected by steel trashracks on 6-in. centers.  A concrete bulkhead 
enables positive closure.  The sill elevation is at 197.0 ft. 
 
The intake for the outlet works consists of a reinforced concrete ungated vertical intake tower  
25-ft-4 in. high, with openings on three sides – each 7-ft-wide by 8-ft-high.  The openings are 
protected by steel trashracks on 6-in. centers.  The sill elevation is at 175.0 ft. 
 
2.1.1.5 Conveyance Systems 
 
There are three main conveyance systems associated with the Camp Far West Dam.  The 
overflow spillway discussed above flows into an unlined rock conveyance channel that carries 
the discharge back into the Bear River downstream of the dam. 
 
A 350-ft-long 48-in. diameter steel pipe connects the intake to a valve chamber, and a 400 ft 
long, 7.5-ft diameter concrete-lined horseshoe tunnel connects the valve chamber to a 48-in. 
diameter Howell Bunger outlet valve on the downstream face of Camp Far West Dam.  The 
valve has a release capacity of 500 cfs at NMWSE and discharges directly into the Bear River.  
 
The power intake connects to a 760-ft-long, 8-ft diameter concrete tunnel through the left 
abutment of Camp Far West Dam that conveys water directly to the Camp Far West Powerhouse. 
 
2.1.1.6 Powerhouse 
 
The powerhouse was constructed in conjunction with the addition of hydropower licensed in 
1981 after the dam was built and in operation.  The powerhouse is an above-ground, steel 
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reinforced concrete structure that houses a single vertical-shaft Francis-type turbine.  The 
turbine-generator unit is rated at 6,800 kilowatts (kW) under a rated head of 143 ft and a rated 
flow of 725 cfs.  The unit includes a synchronous three-phase, 13.6 kilovolt (kV) generator with 
a capability of 6,800 kW.  The intake is submerged in the reservoir. 
 
2.1.1.7 Camp Far West Switchyard 
 
The Camp Far West Switchyard is a fenced switchyard adjacent to the Camp Far West 
Powerhouse containing a 6/8 NVA, OH/FA, three phase, 13.8 kV – 60 kV, delta-ground wye 
power step-up transformer; a 60 KV, 31, 60 Marts, 600 ampere, 1,000 MVA short circuit bulk 
oil circuit breaker; and appropriate disconnect switches.  The switchyard also contains PG&E 
electrical equipment facilities that are not part of the Project. 
 
2.1.1.8 Recreation Facilities 
 
There are two developed recreational areas on the Camp Far West Reservoir, both of which are 
owned by SSWD and leased to a private concessionaire to operate.  The North Shore Recreation 
Area (NSRA) is located off of Camp Far West Road in Wheatland, CA.  This campground is 
currently open year-round.  The South Shore Recreation Area (SSRA) is located off of 
McCourtney Road in unincorporated Lincoln, CA, and is only open from mid-May until 
September.  The boat launching facility at the NSRA was reconstructed in 2003-2004.  Details of 
the facilities at the NSRA and the SSRA are included in Table 2.1-3. 
 
Table 2.1-3.  Camp Far West Hydroelectric Project recreation facilities. 


Facility Amenity North Shore Recreation Area South Shore Recreation Area 


Family 
Campgrounds 


No. Sites (standard) 70 67 
Sites (RV with hookups) 10 none 


Parking Spurs 1 spur per site 1 spur per site 
Overflow Parking Spaces None 18 single 


Restrooms 2 flush 1 flush, 2 vault 


Group 
Campgrounds 


Sites 2, 25-person group sites, 
1, 50-person horse camp site 1, 50-person group site 


Parking Spaces None1 10 
Restrooms 4 portable chemical toilets None2 


Day Use Areas 


Picnic Sites 20 33 
Swim Beaches 1 1 
Parking Spaces None3 44 


Restrooms 1 flush None4 


Boat Ramps 
Number 1, 4-lane concrete ramp 1, 2-lane concrete ramp 


Parking Spaces 82 single, 73 vehicle with trailer 52 vehicle with trailer 
Restrooms 1 flush 1 flush 


Dispersed Use 
Areas5 


Sites 2 2 
Restrooms 6 portable chemical toilets 6 portable chemical toilets 


Other Facilities 
Store 1 1 


RV Dump Stations 1 1 
Concessionaire Trailers 2 1 


1  The group campsites use the adjoining family campground restroom building. 
2 Parking is available in open areas adjacent to the group sites, but is not designated or defined.   
3 The day use area (picnic area and swim beach) uses the adjoining boat ramp parking area for parking. 
4  The picnic area uses the adjoining boat ramp restroom building. 
5  The dispersed use areas provide day use and overnight opportunities with minimal facilities (roads, portable chemical toilets and trash cans). 
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2.1.1.9 Gages 
 
Flow data for the Project comes from five gages, of which two are publicly-available  
(Table 2.1-4).  SSWD also measures spill through the Camp Far West Dam spillway by indirect 
stage method.   
 
Table 2.1-4.  Streamflow and other gages in the Camp Far West Hydroelectric Project Vicinity. 


United States Geological 
Survey (USGS) 


Identifier 


California Data Exchange 
Center (CDEC) 


Identifier 


Gage 
Name Measures 


-- -- Bear River above Camp Far West 
Reservoir 


Low flows for  
Downstream Compliance 


(seasonal) 


-- -- Camp Far West Dam Low-Level 
Outlet Flowmeter1 Low-level outlet discharge  


-- -- Camp Far West Powerhouse 
Flowmeter1 Powerhouse discharge 


114237002 CFW3 Bear River at Camp Far West Dam 
(Camp Far West Reservoir) 


Reservoir 
Stage 


114238004 CFW5 Bear River Fish Release below 
Camp Far West Reservoir 


Compliance 
with Flow Requirements 


1  Flowmeters below Camp Far West Dam at low-level outlet and powerhouse are maintained by Sacramento Municipal Utility District (SMUD) 
and data are not reported publicly. 


2  USGS gage 11423700 measured Camp Far West Reservoir storage, but has not been reported by USGS since September 30, 1983. 
3 CDEC gage CFW, maintained by DWR Flood Management, reports end-of-month Camp Far West Reservoir storage and stage. 
4  USGS Gage 11423800, maintained by USGS, reports river stage and flow below the non-Project diversion dam for compliance with the FERC 


license.  It is not a full flow gage. 
5  CDEC gage CFW also reports river stage and flow downstream from Camp Far West Dam. 
 
 
Seven gages exist downstream of the Project.  One is a stage gage that measures the stage of the 
pool formed by the diversion dam, and the other six are flow gages.  One flow gage is located on 
CFWID’s canal on the north side of the river to measure diversions into the canal from the Bear 
River.  Two flow gages are located on SSWD’s Conveyance Canal on the south side of the river.  
One gage measures diversions from the Conveyance Canal into a side canal for deliveries to the 
CFWID’s use on the south side of the river, and the second gage is located further along the 
canal and measures flow in the canal at that point.  The fourth flow gage measures spill over the 
diversion dam.  The fifth flow gage is USGS Gage 11424000, Bear River near Wheatland, 
reported by California Data Exchange Center (CDEC) as BRW, Bear River near Wheatland, 
located 6.5 mi downstream from Camp Far West Dam, 200 ft downstream of the State Highway 
65 bridge crossing.  This is a full-flow gage.  USGS and DWR maintain this full-flow gage.  The 
last flow gage is CDEC Gage BPG, Bear River at Pleasant Grove Road, a full-flow gage 
maintained by DWR and located 10.5 mi downstream from Camp Far West Dam.  
 
2.1.1.10 Primary Roads 
 
There are no Primary Project roads included as part of the FERC-licensed Project facilities. 
 
2.1.2 Project Boundary 
 
The FERC Project Boundary is intended to consist of all lands necessary for the safe operations 
and maintenance of the Project and other purposes, such as recreation, shoreline control, and 
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protection of environmental resources.  For the Camp Far West Hydroelectric Project, the 
existing FERC Project Boundary encompasses 2,863.7 ac of land.  SSWD owns over 95 percent 
(2,710.5 ac) of the land within the boundary, and the remaining 5 percent (153.2 ac) of the land 
is owned by private parties – no federal or state land occurs within or adjacent to the FERC 
Project boundary or on the Bear River downstream of the Project.  The boundary generally 
follows the 320 ft elevation contour around Camp Far West Reservoir with the exception of the 
additional lands included at northwest end of the reservoir that include the NSRA and lands 
included at the southwest end reservoir that include the SSRA. 
 
2.1.3 Safety 
 
The Project has been operating for more than 35 years under the existing license and during this 
time FERC staff has conducted operational inspections focusing on the continued safety of the 
structure, identification of unauthorized modifications, efficiency and safety of operations, 
compliance with the terms of the license, and proper maintenance.  In addition, the Project has 
been inspected and evaluated every 5 years by an independent consultant and a consultant’s 
safety report has been submitted for FERC’s review.  SSWD has a strong commitment to 
employee and public safety, which is reflected in its safety procedures and training program, and 
its safety record. 
 
In 2005, the probable maximum flood (PMF) was recalculated for the Camp Far West 
Hydroelectric Project, resulting in a Camp Far West Dam spillway capacity of less than the PMF 
and consequently inadequate spillway capacity.  Since the existing spillway capacity at NMWSE 
(i.e., 106,500 cfs) is less than re-calculated peak outflow during the PMF (i.e., 126,500 cfs), the 
spillway capacity needs to be increased to comply with FERC regulations.  This will require 
modification of the spillway to safely pass the PMF without the dam overtopping.  SSWD is 
coordinating with FERC and the California Division of Safety of Dams to modify the spillway to 
accommodate the PMF, and SSWD expects the spillway modifications to be complete in 2017.  
The spillway work will not affect reservoir storage or operations. 
 
2.1.4 Operations 
 
2.1.4.1 Assurance of Public and Employee Safety 
 
Safety is SSWD’s first and foremost operational consideration.  SSWD operates the Project in a 
safe manner and provides its employees with all necessary training and equipment to operate the 
Project safely.  SSWD cooperates fully with FERC during inspections of Project facilities, 
including annual FERC inspections, Part 12 Dam Safety Inspections, and Environmental and 
Public Use Inspections, and in other similar safety-related areas such as requirements for 
appropriate Emergency Action Plans and Public Safety Plans. 
 
2.1.4.2 Anticipated Water Availability 
 
One of SSWD’s major considerations each year is anticipated water availability.  SSWD begins 
estimating water availability each year in January and continually updates the estimate 
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throughout the spring runoff period.  When estimating available water supply, SSWD considers 
current Camp Far West Reservoir storage and estimates of upstream storage and water releases.1  
These estimates of water availability are then compared to SSWD’s estimates of water needs, 
including required releases to meet flow requirements and for consumptive water deliveries, and 
target levels for fall carryover storage in Camp Far West Reservoir. 
 
2.1.4.3 Typical Operations 
 
The Project is operated primarily to provide irrigation water to growers in SSWD’s and 
CFWID’s service districts.  However, SSWD also operates the Project to meet Bear River flow 
requirements and to generate power.  SSWD leases the power generating facilities to SMUD, 
which operates the Camp Far West Powerhouse and switchyard. 
 
Although the specific water availability can vary widely, normal Project operation is to fill the 
reservoir as early in the season as sufficient water becomes available and to then spill the excess 
flows over the ungated spillway.  Because the reservoir is primarily fed by rainfall-produced 
runoff, it is difficult to predict the amount of inflow anticipated before the end of the season; 
therefore, SSWD retains within the reservoir all of the inflow except releases for requirements 
for fisheries until the beginning of the irrigation season.  Since the reservoir is operated as a fill-
and-spill system, its effect on downstream flood flows is erratic, as it may range from complete 
control to only minor surcharge regulation. 
 
Camp Far West Reservoir does not have any dedicated flood control space or associated flood 
control rules. 
 
In most years, the reservoir reaches NMWSE in January when the basin produces its heaviest 
runoff, and then starts to decline in April or May as releases for irrigation increase, and reaches 
its lowest point in the mid-October period when irrigation deliveries are no longer made. 
 
Power is produced at Camp Far West Powerhouse during the winter/early spring months when 
the reservoir is spilling and during the spring and summer months when releases are being made 
for irrigation and to meet instream flow requirements.  Because of the generating unit’s operating 
characteristics, power can only be generated when the elevation of the reservoir water surface is 
at or above 236 ft and when reservoir outflow is greater than 130 cfs.  If these two criteria cannot 
be met, water is released through the low-level outlet.  This condition normally occurs each year 
starting in September and continuing into the fall until such time that surplus inflows are 
available to be passed through the powerhouse. 
 
During the irrigation season, up to a maximum of 530 cfs will pass through the powerhouse in 
conformance with downstream irrigation and instream requirements.  However, during the heavy 
runoff period, when spilling from the reservoir occurs, a greater quantity of water is routed 
through the powerhouse up to its maximum limit of 725 cfs. 


                                                 
1  Unlike other tributaries to the Feather River, DWR does not forecast unimpaired flow in the Bear River. 
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When the reservoir water surface is high enough to send flows over the spillway, all flows up to 
approximately the physical capacity of the turbine are diverted through the power tunnel.  The 
balance of any flows greater than turbine capacity are passed over the uncontrolled spillway. 
 
During normal reservoir releases for furnishing irrigation water, all releases are utilized for 
power production except under those conditions as described above when the combination of 
head and flow are outside the operating characteristics of the turbine.  During dry periods outside 
of the irrigation season, reservoir releases can be limited to minimum instream flow 
requirements, which are at times controlled by inflow per the existing license (see Article 29).  
Inflow from the Bear River is measured during the low-flow season by SSWD in the Bear River 
immediately upstream of Camp Far West Reservoir.    
 
Operation of the powerhouse is automatic except for start-up, which is done manually.  A 
powerhouse shutdown activates an alarm at SMUD’s dispatch center, which requires sending 
trained personnel to the site to determine the problem and re-start the powerhouse. 
 
SMUD receives Renewable Energy Credits for power generated at Camp Far West Powerhouse 
through the California Energy Commission (CEC).  The powerhouse is registered under CEC 
Plant ID H0083. 
 
2.1.4.4 Operations in Representative Wet, Normal, and Dry Water Years 
 
To demonstrate normal operations, SSWD has selected 1995, 2003, and 2001 as representative 
Wet, Normal, and Dry water years (WY), respectively, because these years approximate the 10, 
50, and 90 percent exceedance intervals, respectively, for annual flow volume as measured at 
USGS Gage 11424000 (Bear River near Wheatland; this gage was selected as it is the nearest 
full-flow gage to Camp Far West Dam).  Figures 2.1-1 through 2.1-3 show for each 
representative WY:  1) mean daily water storage in Camp Far West Reservoir; 2) mean daily 
water releases from Camp Far West Dam and Powerhouse (i.e., releases through the 
powerhouse, low-level outlet and over the spillway); 3) mean daily flows at USGS Gage 
11424000 located about 6.5 mi downstream from Camp Far West Dam near Wheatland; and 4) 
mean daily flow at CDEC Gage BPG, located approximately 10.5 mi downstream from the 
Camp Far West Dam near Pleasant Grove Road.   
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Figure 2.1-1.  Camp Far West Hydroelectric Project releases and storage in a representative Wet 
Water Year – 1995 (CDEC Gage BPG was unavailable for 1995).   
 
 
 


 
Figure 2.1-2.  Camp Far West Hydroelectric Project releases and storage in a representative 
Normal Water Year – 2003. 
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Figure 2.1-3.  Camp Far West Hydroelectric Project releases and storage in a representative Dry 
Water Year – 2001 (CDEC gage BPG was unavailable for 2001).   
 
 
Generally, Camp Far West Reservoir fills in winter and spring by catching rainfall and snowmelt 
runoff and is drawn down in the summer and fall to meet minimum flow requirements and water 
delivery demands.  Water is released from Camp Far West Reservoir from mid-April to mid-
October for water deliveries.  Water is diverted at the non-Project diversion dam located 
immediately downstream of Camp Far West Dam.  Starting in 2001, water was transferred in dry 
and critically dry years according to the Bay-Delta Settlement Agreement, as shown in July and 
August in Figure 2.1-1. 
 
Refer to Appendix F for hydrologic information for the Project.  Specifically, the appendix 
includes for WYs 1976 through 2014:  1) mean daily releases from the Project powerhouse; 2) 
total mean daily flow below Camp Far West Dam (i.e., the sum of the powerhouse discharge, 
dam spill and low-level outlet release); 3) mean daily fish release flow immediately downstream 
of the non-Project diversion dam, the flow compliance location in the existing Project license; 4) 
daily Camp Far West Reservoir water surface elevation and storage; and 5) other pertinent 
hydrologic information.  Data are provided in the United States Army Corps of Engineers’ 
(USACE) Hydrologic Engineering Center’s (HEC) Data Storage System (DSS) format and in 
Microsoft Excel format, and monthly duration curves are provided for flow. 
 
2.1.4.5 Monthly and Annual Energy Generation and Dependable Capacity 
 
2.1.4.5.1 Monthly and Annual Energy Generation 
 
Table 2.1-5 shows the total monthly generation at Camp Far West Powerhouse for the 5-year 
period from 2010 through 2014. 
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Table 2.1-5.  Average monthly gross generation at the Camp Far West Hydroelectric Powerhouse 
for calendar years 2010 through 2014. 


Month 
Monthly Total Generation (MWh) Average 


Generation 
(MWh) 2010 2011 2012 2013 2014 


January 0 5,369 0 5,436 0 2,161 
February 239 4,882 0 3,861 0 1,797 


March 2,191 5,420 2,817 1,258 0 2,337 
April 2,900 5,087 5,035 176 2,040 3,048 
May 4,930 5,229 4,384 3 448 2,998 
June 3,846 4,437 1,770 41 0 2,019 
July 4,402 3,590 2,207 844 1,856 2,580 


August 3,323 3,491 1,695 1,272 1,512 2,259 
September 643 972 165 39 0 364 


October 0 0 0 0 0 0 
November 931 0 0 0 0 186 
December 4,737 3 5,020 0 6 1,953 


Total 28,143 38,482 23,093 12,929 5,861 21,702 
 
 
A small amount of the generated power is used at the powerhouses for station use. 
 
2.1.4.5.2 Dependable Capacity 
 
The dependable capacity of a hydropower generating facility is generally defined as the 
generating capacity that a plant can deliver under the most adverse water supply conditions to 
meet the needs of an electric power system with a given maximum demand.  One of the critical 
parameters for defining dependable capacity is the period over which the capacity must be 
provided.  Traditionally, a season that coincides with peak seasonal demand is used for the time 
period over which capacity is calculated.  For base load generation in California, the time period 
of the most adverse hydrology was the WY 1977; therefore, the period of July and August 1977 
was used for this analysis.  Based on this time period and historical information provided during 
the development of the Project, dependable capacity of the Project is estimated at 3,750 kW. 
 
2.1.4.6 Project Operations Model 
 
SSWD developed a water operations model (Operations Model or Ops Model) of Camp Far 
West Reservoir and associated hydropower and irrigation facilities.  The Ops Model is a tool to 
examine water supply and hydropower generation under a variety of hydrologic and operational 
conditions.  The Ops Model was developed to meet the following goals: 
 


1. It can be used by all interested Relicensing Participants during the Relicensing to 
simulate current and potential future operations of the Camp Far West Hydroelectric 
Project (the Project). 


2. All Relicensing Participants agree the Ops Model is reasonably reliable for these 
purposes. 


3. Relicensing Participant agree to use this single Ops Model to make Relicensing 
recommendations. 
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The Ops Model addresses operational decisions including:  stream flow requirements, water 
supply, recreation, and hydropower generation.  The Ops Model simulates operations subject to 
the physical constraints of the Project; including maximum and minimum reservoir, outlet, and 
powerhouse capacities.  Ops Model logic focuses on operations of Camp Far West Reservoir.  
The Ops Model simulates operations at Camp Far West Dam and the downstream non-Project 
diversion dam.  Diversions into SSWD’s Conveyance Canal and Camp Far West Irrigation 
District’s (CFWID) North Canal and South Canal are simulated at the non-Project diversion 
dam.  Irrigation diversions are based on estimated agricultural demands and simulated 
allocations.  The Ops Model also includes a representation of the Bear River downstream of the 
diversion dam to the confluence of the Bear and Feather rivers.  Three additional stream nodes 
are located downstream of the diversion dam: Bear River at Wheatland, Bear River at Pleasant 
Grove Road, and the Bear River at the confluence with the Feather River.  Table 2.1-6 provides a 
summary of output available from the Ops Model and Figure 2.1-4 is an overview of the Project, 
SSWD, CFWID, and Ops Model nodes.   


 
Table 2.1-6.  Summary of Ops Model nodes and outputs. 


Project Nodes Nodes below Project 
Model Node Model Output Model Node Model Output 


Camp Far West Reservoir Storage and elevation CFWID North Canal Diversion 


Camp Far West Powerhouse Generation and release through 
turbine CFWID South Canal Diversion 


Camp Far West Dam Release from low-level outlet 
and spillway SSWD Main Canal Diversion 


  Non-Project Diversion Dam Estimated flow below dam 
  Bear River at Wheatland Estimated flow 


  Bear River at Pleasant Grove 
Road Estimated flow 


  Bear River at Feather River Estimated flow 
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Figure 2.1-4.  Camp Far West Hydroelectric Project, SSWD, CFWID, and Ops Model nodes. 
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The Ops Model simulates operations on a daily time-step for 39 years of historical hydrology 
from WYs 1976 through 2014.  This period covers a range of hydrologic conditions and includes 
both the driest (1977) and wettest (1983) years on record, based on total annual inflow to Camp 
Far West Reservoir.  The period also includes three multi-year periods of below average inflow; 
WYs 1976 through 1977, WYs 1987 through 1992, and WYs 2012 through 2014. 
 
The Ops Model is a Microsoft Excel spreadsheet.  Microsoft Excel was selected as the Ops 
Model platform for several reasons including: availability to Relicensing Participants, 
transparency of Ops Model logic and operations, flexibility in developing operational rules, and 
existing familiarity with spreadsheets for most Relicensing Participants.  The Ops Model allows 
user-defined variables to be changed and different operations to be evaluated.  Ops Model 
operational logic is transparent and editable.    
 
The Ops Model includes preliminary WY types based on WY types proposed for Nevada 
Irrigation District’s (NID) Yuba-Bear Project and Pacific Gas and Electric’s (PG&E) Drum-
Spaulding Project, collectively the Yuba-Bear Drum Spaulding (YB/DS) Projects.  WY types are 
used in the Ops Model for reporting model results and to evaluate potential operational 
decisions.  SSWD may re-evaluate these WY types based on information developed during 
Relicensing.   
 
The Ops Model was developed and validated with inputs designed to represent historical 
operations and historical inflow.  The Ops Model was then used to develop two separate baseline 
simulations representing near-term and future conditions and YB/DS Projects operations and 
demands.  The YB/DS Projects is currently in the process of being relicensed and the Final 
License Application (FLA) was filed in April of 2011.  Therefore, upstream operations are 
expected to change in the near future and those changes will affect inflow into Camp Far West 
Reservoir and SSWD’s operations.  Inflow into Camp Far West was provided by HDR Inc., 
consultant to NID and PG&E for relicensing, based on a model of the YB/DS Projects.  Two 
different inflow scenarios are included in the Ops Model.  The first scenario, Near-Term 
Conditions, assumes YB/DS Projects operations with assumed new FERC license requirements 
based on the FERC-issued Final Environmental Impact Statement for both projects2 and the 
current level of development upstream.  The second scenario, Future Conditions, assumes 
YB/DS Projects operations with assumed new FERC license requirements and a future level of 
development upstream.  Both the Near-Term and Future conditions include Camp Far West 
operations representative of how SSWD currently operates the Project, and include all current 
physical, regulatory and contractual constraints.   
 
The Ops Model was validated by comparison with observed data from WY 1995 through 2014.  
This report includes comparison of simulated results and observed data for the entire simulation 
period for informational purposes.  Recent years are used for validation because SSWD 


                                                 
2  Final Environmental Impact Statement for the Upper Drum-Spaulding Hydroelectric Project No. 2310-193, the Lower Drum 


Hydroelectric Project No. 14531-000, Deer Creek Hydroelectric Project No. 14530-000, and the Yuba-Bear Hydroelectric 
Project No. 2266-102, December 2014. 
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operations have changed during the 39-year simulation period, most notably in 2000.  For this 
reason a separate simulation was used for model validation.  The validation model also includes 
limited water transfers that occurred during the validation period.    
 
2.1.5 Existing Environmental Measures 
 
2.1.5.1 Measures in Current FERC License 
 
The initial license included 33 articles numbered 1 through 33 which has not changed since then.  
Of these, SSWD considers six articles (i.e., articles 24, 25, 26, 27, 28 and 32) “expired” or “out 
of date” because each pertains to a construction activity that has been completed, a filing related 
to a construction activity that has been completed, or another activity that has been completed.  
As a result, the existing license contains 27 “active” articles.  The general topic that each of the 
27 active articles is provided in Table 2.1-7. 
 
Table 2.1-7.  List of active requirements in the existing FERC license for the Camp Far West 
Hydroelectric Project. 


Article(s) Description Article(s) Description 


1 General - Compliance 15 Construction of fish and wildlife 
protective devices and structures by Licensee 


2 & 3 FERC approval of changes 16 Construction of fish handling facilities by U.S. 
4 FERC inspection and supervision 17 Recreation facilities 
5 Obtain any needed land rights 18 Allow public access to Project lands and waters 
6 Federal takeover  19 Soil erosion and sedimentation control 
7 Project costs and depreciation 20 Clearing 
8 Gaging and stream gaging 21 Implied surrender provisions 
9 Install additional capacity if order by FERC 22 Termination of license 


10 Coordinate with others if ordered by FERC 23 Terms and conditions of FPA 
11 Headwater benefits 29 Minimum flows 


12 Operation as ordered by FERC to protect life, 
health property or for other benefits 30 


Consult with resource agencies on impacts to fish 
and wildlife during construction and operation of 


project. 
13 Non-project use of project lands 31 Annual Charges 


14 Public safety related to safety of transmission lines, 
telephone lines, etc. 33 Standard Land Use Article 


 
 
Articles in the existing FERC Project license are shown below.  Comments, including specifying 
any subsequent orders related to the article, are listed at the end of the article if the article has 
been modified from the initial Order Issuing License.  Unless otherwise noted, the article was 
included in the Order Issuing License, and has not been amended.  Articles SSWD considers out-
of-date are noted.  Primary FERC orders (i.e., an order that modified an existing license article) 
can be found on SSWD’s Relicensing Website (www.sswdrelicensing.com) under the folder 
labeled “Initial License” and the subfolder labeled “FERC Orders.” 
 


• Article 1.  The entire project, as described in this order of the Commission, shall be 
subject to all of the provisions, terms, and conditions of the license. 



http://www.sswdrelicensing.comi/
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• Article 2.  No substantial change shall be made in the maps, plans, specifications, and 
statements described and designated as exhibits and approved by the Commission in its 
order as a part of the license until such change shall have been approved by the 
Commission:  Provided, however, that if the Licensee or the Commission deems it 
necessary or desirable that said approved exhibits, or any of them, be changed, there shall 
be submitted to the Commission for approval a revised, or additional exhibit or exhibits 
covering the proposed changes which, upon approval by the Commission, shall become a 
part of the license and shall supersede, in whole or in part, such exhibit or exhibits 
theretofore made a part of the license as may be specified by the Commission. 


• Article 3.  The project works shall be constructed in substantial conformity with the 
approved exhibits referred to in Article 2 herein or as changed in accordance with the 
provisions of said article.  Except when emergency shall require for the protection of 
navigation, life, health, or property, there shall not be made without prior approval of the 
Commission any substantial alteration or addition not in conformity with the approved 
plans to any dam or other project works under the license or any substantial use of project 
lands and waters not authorized herein; and any emergency alteration, addition, or use so 
made shall thereafter be subject to such modification and change as the Commission may 
direct.  Minor changes in project works, or in uses of project lands and waters, or 
divergence from such approved exhibits may be made if such changes will not result in a 
decrease in efficiency, in a material increase in cost, in an adverse environmental impact, 
or in impairment of the general scheme of development; but any of such minor changes 
made without the prior approval of the Commission, which in its judgment have 
produced or will produce any of such results, shall be subject to such alteration as the 
Commission may direct. 


Upon the completion of the project, or at such other time as the Commission may direct, 
the Licensee shall submit to the Commission for approval revised exhibits insofar as 
necessary to show any divergence from or variations in the project area and project 
boundary as finally located or in the project works as actually constructed when 
compared with the area and boundary shown and the works described in the license or in 
the exhibits approved by the Commission, together with a statement in writing setting 
forth the reasons which in the opinion of the Licensee necessitated or justified variation 
in or divergence from the approved exhibits. Such revised exhibits shall, if and when 
approved by the Commission, be made a part of the license under the provisions of 
Article 2 hereof. 


• Article 4.  The construction, operation, and maintenance of the project and any work 
incidental to additions or alterations shall be subject to the inspection and supervision of 
the Regional Engineer, Federal Energy Regulatory Commission, in the region wherein 
the project is located, or of such other officer or agent as the Commission may designate, 
who shall be the authorized representative of the Commission for such purposes.  The 
Licensee shall cooperate fully with said representative and shall furnish him a detailed 
program of inspection by the Licensee that will provide for an adequate and qualified 
inspection force for construction of the project and for any subsequent alterations to the 
project.  Construction of the project works or any features or alteration thereof shall not 
be initiated until the program of inspection for the project works or any such feature 
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thereof has been approved by said representative.  The Licensee shall also furnish to said 
representative such further information as he may require concerning the construction, 
operation, and maintenance of the project, and of any alteration thereof, and shall notify 
him of the date upon which work will begin, as far in advance thereof as said 
representative may reasonably specify, and shall notify him promptly in writing of any 
suspension of work for a period of more than one week, and of its resumption and 
completion.  The Licensee shall allow said representative and other officers or employees 
of the U.S., showing proper credentials, free and unrestricted access to, through, and 
across the project lands and project works in the performance of their official duties.  The 
Licensee shall comply with such rules and regulations of general or special applicability 
as the Commission may prescribe from time to time for the protection of life, health, or 
property. 


• Article 5.  The Licensee, within five years from the date of issuance of the license, shall 
acquire title in fee or the right to use in perpetuity all lands, other than lands of the U.S., 
necessary or appropriate for the construction, maintenance, and operation of the project.  
The Licensee or its successors and assigns shall, during the period of the license, retain 
the possession of all project property covered by the license as issued or as later 
amended, including the project area, the project works, and all franchises, easements, 
water rights, and rights of occupancy and use; and none of such properties shall be 
voluntarily sold, leased, transferred, abandoned, or otherwise disposed of without the 
prior written approval of the Commission, except that the Licensee may lease or 
otherwise dispose of interests in project lands or property without specific written 
approval of the Commission pursuant to the then current regulations of the Commission.  
The provisions of this article are not intended to prevent the abandonment or the 
retirement from service of structures, equipment, or other project works in connection 
with replacements thereof when they become obsolete, inadequate, or inefficient for 
further service due to wear and tear; and mortgage or trust deeds or judicial sales made 
thereunder, or tax sales, shall not be deemed voluntary transfers within the meaning of 
this article. 


• Article 6.  In the event the project is taken over by the U.S. upon the termination of the 
license as provided in Section 14 of the Federal Power Act, or is transferred to a new 
licensee or to a non-power licensee under the provisions of Section 15 of said Act, the 
Licensee, its successors and assigns shall be responsible for, and shall make good any 
defect of title to, or of right of occupancy and use in, any of such project property that is 
necessary or appropriate or valuable and serviceable in the maintenance and operation of 
the project, and shall pay and discharge, or shall assume responsibility for payment and 
discharge of, all liens or encumbrances upon the project or project property created by the 
Licensee or created or incurred after the issuance of the license:  provided, that the 
provisions of this article are not intended to require the Licensee, for the purpose of 
transferring the project to the U.S. or to a new licensee, to acquire any different title to, or 
right of occupancy and use in, any of such project property than was necessary to acquire 
for its own purposes as the Licensee. 
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• Article 7.  The actual legitimate original cost of the Project, and of any addition thereto or 
betterment thereof, shall be determined by the Commission in accordance with the 
Federal Power Act and the Commission's Rules and Regulations thereunder. 


• Article 8.  The Licensee shall install and thereafter maintain gages and stream gaging 
stations for the purpose of determining the state and flow of the stream or streams on 
which the project is located, the amount of water held in and withdrawn from storage, 
and the effective head on the turbines; shall provide for the required reading of such 
gages and for the adequate rating of such stations; and shall install and maintain standard 
meters adequate for the determination of the amount of electric energy generated by the 
project works.  The number, character, and location of gages, meters, or other measuring 
devices, and the method of operation thereof, shall at all times be satisfactory to the 
Commission or its authorized representative.  The Commission reserves the right, after 
notice and opportunity for hearing, to require such alterations in the number, character 
and locations of gages, meters, or other measuring devices, and the method of operation 
thereof, as are necessary to secure adequate determinations.  The installation of gages, the 
rating of said stream or streams, and the determination of the flow thereof, shall be under 
the supervision of, or in cooperation with, the District Engineer of the United States 
Geological Survey having charge of stream-gaging operations in the region of the project, 
and the Licensee shall advance to the United States Geological Survey the amount of 
funds estimated to be necessary for such supervision, or cooperation for such periods as 
may be mutually agreed upon.  The Licensee shall keep accurate and sufficient records of 
the foregoing determinations to the satisfaction of the Commission, and shall make return 
of such records annually at such time and in such form as the Commission may prescribe. 


• Article 9.  The Licensee shall, after notice and opportunity for hearing, install additional 
capacity or make other changes in the project as directed by the Commission, to the 
extent that it is economically sound and in the public interest to do so. 


• Article 10.  The Licensee shall, after notice and opportunity for hearing, coordinate the 
operation of the project, electrically and hydraulically, with such other projects or power 
systems and in such manner as the Commission may direct in the interest of power and 
other beneficial public uses of water resources, and on such conditions concerning the 
equitable sharing of benefits by the Licensee as the Commission may order. 


• Article 11.  Whenever the Licensee is directly benefited by the construction work of 
another licensee, a permittee, or the U.S. on a storage reservoir or other headwater 
improvement, the Licensee shall reimburse the owner of the headwater improvement for 
such part of the annual charges for interest, maintenance, and depreciation thereof as the 
Commission shall determine to be equitable, and shall pay to the U.S. the cost of making 
such determination as fixed by the Commission.  For benefits provided by a storage 
reservoir or other headwater improvement of the U.S., the Licensee shall pay to the 
Commission the amounts for which it is billed from time to time for such headwater 
benefits and for the cost of making the determinations pursuant to the then current 
regulations of the Commission under the Federal Power Act. 


• Article 12.  The operations of the Licensee, so far as they affect the use, storage and 
discharge from storage of waters affected by the license, shall at all times be controlled 
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by such reasonable rules and regulations as the Commission may prescribe for the 
protection of life, health, and property, and in the interest of the fullest practicable 
conservation and utilization of such waters for power purposes and for other beneficial 
public uses, including recreational purposes, and the Licensee shall release water from 
the project reservoir at such rate in cfs, or such volume in acre-feet per specified period 
of time, as the Commission may prescribe for the purposes hereinbefore mentioned. 


• Article 13.  On the application of any person, association, corporation, federal agency, 
state or municipality, the Licensee shall permit such reasonable use of its reservoir or 
other project properties, including works, lands and water rights, or parts thereof, as may 
be ordered by the Commission, after notice and opportunity for hearing, in the interests of 
comprehensive development of the waterway or waterways involved and the 
conservation and utilization of the water resources of the region for water supply or for 
the purposes of steam-electric, irrigation, industrial, municipal or similar uses.  The 
Licensee shall receive reasonable compensation for use of its reservoir or other project 
properties or parts thereof for such purposes, to include at least full reimbursement for 
any damages or expenses which the joint use causes the Licensee to incur.  Any such 
compensation shall be fixed by the Commission either by approval of an agreement 
between the Licensee and the party or parties benefiting or after notice and opportunity 
for hearing.  Applications shall contain information in sufficient detail to afford a full 
understanding of the proposed use, including satisfactory evidence that the applicant 
possesses necessary water rights pursuant to applicable State law, or a showing of cause 
why such evidence cannot concurrently be submitted, and a statement as to the 
relationship of the proposed use to any State or municipal plans or orders which may 
have been adopted with respect to the use of such waters. 


• Article 14.  In the construction or maintenance of the project works, the Licensee shall 
place and maintain suitable structures and devices to reduce to a reasonable degree the 
liability of contact between its transmission lines and telegraph, telephone and other 
signal wires or power transmission lines constructed prior to its transmission lines and 
not owned by the Licensee, and shall also place and maintain suitable structures and 
devices to reduce to a reasonable degree the liability of any structures and devices to 
reduce to a reasonable degree the liability of any structures or wires falling or obstructing 
traffic or endangering life.  None of the provisions of this article are intended to relieve 
the Licensee from any responsibility or requirement which may be imposed by any other 
lawful authority for avoiding or eliminating inductive interference. 


• Article 15.  The Licensee shall, for the conservation and development of fish and wildlife 
resources, construct, maintain, and operate, or arrange for the construction, maintenance, 
and operation of such reasonable facilities, and comply with such reasonable 
modifications of the project structures and operation, as may be ordered by the 
Commission upon its own motion or upon the recommendation of the Secretary of the 
Interior or the fish and wildlife agency or agencies of any State in which the project or a 
part thereof is located, after notice and opportunity for hearing. 


• Article 16.  Whenever the United States shall desire, in connection with the project, to 
construct fish and wildlife facilities or to improve the existing fish and wildlife facilities 
at its own expense, the Licensee shall permit the United States or its designated agency to 
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use, free of cost, such of the Licensee's lands and interests in lands, reservoirs, waterways 
and project works as may be reasonably required to complete such facilities or such 
improvements thereof. In addition, after notice and opportunity for hearing, the Licensee 
shall modify the project operation as may be reasonably prescribed by the Commission in 
order to permit the maintenance and operation of the fish and wildlife facilities 
constructed or improved by the United States under the provisions of this article. This 
article shall not be interpreted to place any obligation on the United States to construct or 
improve fish and wildlife facilities or to relieve the Licensee of any obligation under this 
license. 


• Article 17.  The Licensee shall construct, maintain, and operate, or shall arrange for the 
construction, maintenance, and operation of such reasonable recreational facilities, 
including modifications thereto, such as access roads, wharves, launching ramps, 
beaches, picnic and camping areas, sanitary facilities, and utilities, giving consideration 
to the needs of the physically handicapped, and shall comply with such reasonable 
modifications of the project, as may be prescribed hereafter by the Commission during 
the term of this license upon its own motion or upon the recommendation of the Secretary 
of the Interior or other interested federal or state agencies, after notice and opportunity 
for hearing. 


[On July 3, 1997, FERC issued an Order Revising Recreation Report.  The license does 
not include any Exhibit R, recreation facility maps or a recreation facility plan.] 


• Article 18.  So far as is consistent with proper operation of the project, the Licensee shall 
allow the public free access, to a reasonable extent, to project waters and adjacent project 
lands owned by the Licensee for the purpose of full public utilization of such lands and 
waters for navigation and for outdoor recreational purposes, including fishing and 
hunting:  provided, that the Licensee may reserve from public access such portions of the 
project waters, adjacent lands, and project facilities as may be necessary for the 
protection of life, health, and property. 


• Article 19.  In the construction, maintenance, or operation of the project, the Licensee 
shall be responsible for, and shall take reasonable measures to prevent, soil erosion on 
lands adjacent to streams or other waters, stream sedimentation, and any form of water or 
air pollution.  The Commission, upon request or upon its own motion, may order the 
Licensee to take such measures as the Commission finds to be necessary for these 
purposes, after notice and opportunity for hearing. 


• Article 20.  The Licensee shall consult with the appropriate state and federal agencies 
and, within one year of the date of issuance of this license, shall submit for Commission 
approval a plan for clearing the reservoir area.  Further, the Licensee shall clear and keep 
clear to an adequate width lands along open conduits and shall dispose of all temporary 
structures, unused timber, brush, refuse, or other material unnecessary for the purposes of 
the project which results from the clearing of lands or from the maintenance or alteration 
of the project works.  In addition, all trees along the periphery of project reservoirs which 
may die during operations of the project shall be removed.  Upon approval of the clearing 
plan all clearing of the lands and disposal of the unnecessary material shall be done with 
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due diligence and to the satisfaction of the authorized representative of the Commission 
and in accordance with appropriate federal, state, and local statues and regulations. 


• Article 21.  If the Licensee shall cause or suffer essential project property to be removed 
or destroyed or to become unfit for use, without adequate replacement, or shall abandon 
or discontinue good faith operation of the project or refuse or neglect to comply with the 
terms of the license and the lawful orders of the Commission mailed to the record address 
of the Licensee or its agent, the Commission will deem it to be the intent of the Licensee 
to surrender the license.  The Commission, after notice and opportunity for hearing, may 
require the Licensee to remove any or all structures, equipment and power lines within 
the project boundary and to take any such other action necessary to restore the project 
waters, lands, and facilities remaining within the project boundary to a condition 
satisfactory to the United States agency having jurisdiction over its lands or the 
Commission's authorized representative, as appropriate, or to provide for the continued 
operation and maintenance of non-power facilities and fulfill such other obligations under 
the license as the Commission may prescribe.  In addition, the Commission in its 
discretion, after notice and opportunity for hearing, may also agree to the surrender of the 
license when the Commission, for the reasons recited herein, deems it to be the intent of 
the Licensee to surrender the license. 


• Article 22.  The right of the Licensee and of its successors and assigns to use or occupy 
waters over which the United States has jurisdiction, or lands of the United States under 
the license, for the purpose of maintaining the project works or otherwise, shall 
absolutely cease at the end of the license period, unless the Licensee has obtained a new 
license pursuant to the then existing laws and regulations, or an annual license under the 
terms and conditions of this license. 


• Article 23.  The terms and conditions expressly set forth in the license shall not be 
construed as impairing any terms and conditions of the Federal Power Act which are not 
expressly set forth herein. 


• Article 24.  Licensee shall submit, to the Director, Office of Electric Power Regulation, a 
report on the liquefaction potential of the dam foundation material within one year from 
the date of issuance of this order.  If the dam is subject to failure by liquefaction of the 
foundation, Licensee shall submit for approval within two years from the date of this 
order, a plan and schedule to ensure the safety of the dam. 


[SSWD considers this article out-of-date since it pertains to initial Project construction, 
which has been completed.] 


• Article 25.  Licensee shall commence construction of the project within two years from 
the effective date of the license and shall thereafter in good faith and with due diligence 
prosecute such construction and shall complete construction of such project works within 
four years from the effective date of the license. 


[SSWD considers this article out-of-date since it pertains to initial Project construction, 
which has been completed.] 


• Article 26.  Licensee shall file with the Commission’s Regional Engineer and Director, 
Office of Electric Power Regulation, one copy each of the contract drawings and 
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specifications for pertinent features of the project such as water retention structures, 
powerhouses, and water conveyance structures, 60 days prior to start of construction.  
The Director, Office of Electric Power Regulation may require changes in the plans and 
specifications to assure a safe and adequate project. 


[SSWD considers this article out-of-date since it pertains to initial Project construction, 
which has been completed.] 


• Article 27.  Within one year from the date of commencement of operation of the project, 
the Licensee shall file for approval, revised "as-built" Exhibits F and G to show the 
project as finally constructed and located and conforming to §4.51 of the Commission’s 
regulations. 


[SSWD considers this article out-of-date since it pertains to initial Project construction, 
which has been completed.] 


• Article 28.  Prior to commencement of any construction or development of any project 
works or other facilities at the project, the Licensee shall consult and cooperate with the 
California State Historic Preservation Officer (SHPO) to determine the need for, and 
extent of, any archeological or historic resource surveys and any mitigative measures that 
may be necessary.  The Licensee shall make available funds in a reasonable amount for 
any such work as required.  If any previously unrecorded archeological or historic sites 
are discovered during the course of construction, construction activity in the vicinity shall 
be halted, a qualified archeologist shall be consulted to determine the significance of the 
sites, and the Licensee shall consult with the SHPO to develop a mitigation plan for the 
protection of significant archeological or historic resources.  If the Licensee and the 
SHPO cannot agree on the amount of money to be expended on the project, the 
Commission reserves the right to require the Licensee to conduct, at its own expense, any 
such work found necessary. 


[SSWD considers this article out-of-date since it pertains to initial Project construction, 
which has been completed.] 


• Article 29.  The licensee shall maintain a continuous minimum flow of 25 cfs from April 
1 through June 30 and 10 cfs from July 1 through March 31 or inflow to the project 
reservoir, whichever is less, as measured immediately below the Camp Far West 
diversion dam to protect and enhance the fishery resources in Bear Creek.  The flows 
may be temporarily modified if required by operating emergencies beyond the control of 
the licensee, or for short periods for fishery management purposes, upon mutual 
agreement between the licensee and the California Department of Fish and Game.  
Gaging facilities shall be constructed according to the recommendations of the 
Geological Survey and shall be operational by April 15, 1989. 


[Amended in 46 FERC ¶62,088 Order Amending License issued on January 26, 1989 to 
read as shown above.] 


• Article 30.  The Licensee shall during construction and operation of the project, consult 
with the California Department of Fish and Game, and the U.S. Fish and Wildlife Service 
of the Department of the Interior to ensure that any adverse impacts on fish and wildlife 
resources are minimized.  Results of consultation with the above agencies on fish and 
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wildlife matters shall be filed with the Commission.  The Commission reserves the right 
to require changes in the project works or operations that may be necessary to protect and 
enhance the environment. 


• Article 31.  The Licensee shall pay the United States the following annual charge, 
effective the first day of the month in which this license is issued:  (a) for the purpose of 
reimbursing the United States for the cost of administration of Part I of the Act, a 
reasonable amount as determined in accordance with the provisions of the Commission’s 
regulations in effect from time to time.  The authorized installed capacity for that purpose 
is 9,070 horsepower. 


• Article 32.  The Licensee shall retain a board of three or more qualified, engineering 
consultants (USBR could be accepted as the Board of Consultants for the purposes of this 
article) to review the design, specifications, and construction of the project for safety and 
adequacy.  The names and qualifications of the board members shall be submitted to the 
Director, Office of Electric Power Regulation, for approval.  Among other things, the 
Board shall assess the geology of the project site, with particular attention to any 
problems that may complicate the safe construction of the intake facilities and the tunnel 
passing under the existing dam.  The Board shall assess the design, specifications and 
construction of the powerhouse, tunnel, intake works, electrical and mechanical 
equipment, the construction inspection program, construction procedures, and progress.  
The Licensee shall submit to the Commission copies of the Board’s report on each 
meeting.  The Licensee shall also submit a final report of the Board upon completion of 
the Project.  The final report shall contain a statement by the Board indicating the Board’s 
satisfaction with the construction, safety, and adequacy of the project structures. 


[SSWD considers this article out-of-date since it pertains to initial Project construction, 
which has been completed.] 


• Article 33.  (A) In accordance with the provisions of this article, the Licensee shall have 
the authority to grant permission for certain types of use and occupancy of project lands 
and waters and to convey certain interests in project lands and waters for certain other 
types of use and occupancy, without prior Commission approval.  The Licensee may 
exercise the authority only if the proposed use and occupancy is consistent with the 
purposes of protecting and enhancing the scenic, recreational, and other environmental 
values of the project.  For those purposes, the Licensee shall also have continuing 
responsibility to supervise and control the uses and occupancies for which it grants 
permission, and to monitor the use of, and ensure compliance with the covenants of the 
instrument of conveyance for, any interests that it has conveyed, under this article.  If a 
permitted use and occupancy violates any condition of this article or any other condition 
imposed by the Licensee for protection and enhancement of the project’s scenic, 
recreational, or other environmental values, or if a covenant of a conveyance made under 
the authority of this article is violated, the Licensee shall take any lawful action necessary 
to correct the violation.  For a permitted use or occupancy, that action includes, if 
necessary, cancelling the permission to use and occupy the project lands and waters and 
requiring the removal of any non-complying structures and facilities. 
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(B) The types of use and occupancy of project lands and waters for which the Licensee 
may grant permission without prior Commission approval are:  (1) landscape plantings; 
(2) non-commercial piers, landings, boat docks, or similar structures and facilities; and 
(3) embankments, bulkheads, retaining walls, or similar structures for erosion control to 
protect the existing shoreline.  To the extent feasible and desirable to protect and enhance 
the project’s scenic, recreational, and other environmental values, the Licensee shall 
require multiple use and occupancy of facilities for access to project lands or waters.  The 
Licensee shall also ensure, to the satisfaction of the Commission’s authorized 
representative, that the uses and occupancies for which it grants permission are 
maintained in good repair and comply with applicable State and local health and safety 
requirements.  Before granting permission for construction of bulkheads or retaining 
walls, the Licensee shall:  (1) inspect the site of the proposed construction, (2) consider 
whether the planting of vegetation or the use of riprap would be adequate to control 
erosion at the site, and (3) determine that the proposed construction is needed and would 
not change the basic contour of the reservoir shoreline.  To implement this paragraph (B), 
the Licensee may, among other things, establish a program for issuing permits for the 
specified types of use and occupancy of project lands and waters, which may be subject 
to the payment of a reasonable fee to cover the Licensee’s costs of administering the 
permit program.  The Commission reserves the right to require the Licensee to file a 
description of its standards, guidelines, and procedures for implementing this paragraph 
(B) and to require modifications of those standards, guidelines, or procedures. 


(C) The Licensee may convey easements or rights-of-way across, or leases of, project 
lands for:  (1) replacement, expansion, realignment, or maintenance of bridges and roads 
for which all necessary state and federal approvals have been obtained; (2) storm drains 
and water mains; (3) sewers that do not discharge into project waters; (4) minor access 
roads; (5) telephone, gas, and electric utility distribution lines; (6) non-project overhead 
electric transmission lines that do not require erection of support structures within the 
project boundary; (7) submarine, overhead, or underground major telephone distribution 
cables or major electric distribution lines (69-kV or less); and (8) water intake or 
pumping facilities that do not extract more than one million gallons per day from a 
project reservoir.  No later than January 31 of each year, the Licensee shall file three 
copies of a report briefly describing for each conveyance made under this paragraph (C) 
during the prior calendar year, the type of interest conveyed, the location of the lands 
subject to the conveyance, and the nature of the use for which the interest was conveyed. 


(D) The Licensee may convey fee title to, easements or rights-of-way across, or leases of 
project lands for:  (1) construction of new bridges or roads for which all necessary state 
and federal approvals have been obtained; (2) sewer or effluent lines that discharge into 
project waters, for which all necessary federal and state water quality certificates or 
permits have been obtained; (3) other pipelines that cross project lands or waters but do 
not discharge into project waters; (4) non-project overhead electric transmission lines that 
require erection of support structures within the project boundary, for which all necessary 
federal and state approvals have been obtained; (5) private or public marinas that can 
accommodate no more than 10 watercraft at a time and are located at least one-half mile 
from any other private or public marina; (6) recreational development consistent with an 
approved Exhibit R or approved report on recreational resources of an Exhibit E; and (7) 
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other uses, if: (i) the amount of land conveyed for a particular use is five acres or less; (ii) 
all of the land conveyed is located at least 75 feet, measured horizontally from the edge 
of the project reservoir at normal maximum surface elevation; and (iii) no more than 50 
total acres of project lands for each project development are conveyed under this clause 
(D)(7) in any calendar year.  At least 45 days before conveying any interest in project 
lands under this paragraph (D), the Licensee must file a letter to the Director, Office of 
Electric Power Regulations, stating its intent to convey the interest and briefly describing 
the type of interest and location of the lands to be conveyed (a marked Exhibit G or K 
map may be used), the nature of the proposed use, the identity of any federal or state 
agency official consulted, and any federal or state approvals required for the proposed 
use. Unless the Director, within 45 days from the filing date, requires the Licensee to file 
an application for prior approval, the Licensee may convey the intended interest at the 
end of that period. 


(E) The following additional conditions apply to any intended conveyance under 
paragraphs (C) or (D) of this article:  (1) Before conveying the interest, the Licensee shall 
consult with federal and state fish and wildlife or recreation agencies, as appropriate, and 
the State Historic Preservation Officer. (2) Before conveying the interest, the Licensee 
shall determine that the proposed use of the lands to be conveyed is not inconsistent with 
any approved Exhibit R or approved report on recreational resources of an Exhibit E; or, 
if the project does not have an approved Exhibit R or approved report on recreational 
resources, that the lands to be conveyed do not have recreational value. (3) The 
instrument of conveyance must include covenants running with the land adequate to 
ensure that: (i) the use of the lands conveyed shall not endanger health, create a nuisance, 
or otherwise be incompatible with overall project recreational use; and (ii) the grantee 
shall take all reasonable precautions to ensure that the construction, operation, and 
maintenance of structures or facilities on the conveyed lands will occur in a manner that 
will protect the scenic, recreational, and environmental values of the project. (4) The 
Commission reserves the right to require the Licensee to take reasonable remedial action 
to correct any violation of the terms and conditions of this article, for the protection and 
enhancement of the project’s scenic, recreational, and other environmental values. 
 


2.1.5.2 Measures in Water Rights, Agreements and Contracts  
 
2.1.5.2.1 SSWD’s Water Rights for Power (No Expiration Date) 
 
SSWD holds a post-1914 appropriative water right for the purposes of operating the Project for 
hydroelectric power generation.  Table 2.1-8 provides SWRCB designations and the key terms of 
the post-1914 appropriative water-right permit held by SSWD for power use. 
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Table 2.1-8.  Water right permit held by SSWD for operation of the Camp Far West Hydroelectric 
Project for power generation.  


Priority 
(date) 


SWRCB 
Designation 
(application) 


SWRCB 
Designation 


(permit) 


SWRCB 
Designation 


(license) 


Source 
(Waterbody) 


Amount & Place of Diversion or 
Storage & Season 
(amount & place) 


Place of Use 
(powerhouse) 


1/4/80 26162 18360 Not 
Issued Yet Bear River  


725 cfs Direct Diversion 
from 1/1 – 12/31 Camp Far West 


Dam Powerhouse 103,100 ac-ft Storage 
from 10/1 – 6/30 


 
 
For the protection of fish and wildlife, SSWD’s Permit 18360 identifies a minimum required 
release of 25 cfs during April 1 through June 30 and 10 cfs from July 1 through March 31. If the 
total inflow to Camp Far West Reservoir is less than the designated amount for a given period, 
SSWD shall bypass that quantity.  
 
The time to complete beneficial use for Permit 18360 expired on December 1, 1995.  SSWD 
submitted a request for licensing of Permit 18360 to the SWRCB Division of Water Rights on 
September 9, 1997, which is still pending.  
 
SSWD operates the Project consistent with the terms and conditions of the above water right. 
 
2.1.5.2.2 Water Supply Deliveries from the Bear River to SSWD’s Service Area (No 


Expiration Date) 
 
SSWD makes water deliveries from the Bear River and several small tributaries to its members 
within its service area consistent with SSWD’s consumptive use water rights.  Table 2.1-9 lists 
SSWD’s post-1914 appropriative water-right licenses and permit for irrigation and domestic 
uses. 
 
Table 2.1-9.  Water rights held by SSWD for delivery to SSWD’s members within its service area 
for irrigation and domestic uses.   


Priority 
(date) 


SWRCB 
Designation 
(application) 


SWRCB 
Designation 


(license) 


Source 
(Waterbody) 


Purpose of 
Use 


Amount & Place of 
Diversion or 


Storage 
(amount & place) 


Season 
(period) 


Place of 
Beneficial 


Use 


6/13/41 10221 11120 Bear River 


Irrigation, 
Domestic 


and 
Incidental 
Power 2 


250 cfs Direct 
Diversion 


from 3/1 – 6/30 
and 


from 9/1 – 10/31 


59,000 ac 
within SSWD 
and 4,180 ac 


within 
CFWID 40,000 ac-ft Storage from 10/1 – 6/30 


5/2/521 14804 11118 Bear River  


Irrigation, 
Domestic 


and 
Incidental 


Power 


330 cfs Direct 
Diversion from 5/1 – 9/1 59,000 ac 


within SSWD 
and 4,180 ac 


within 
CFWID 


58,370 ac-ft Storage from 10/1 – 6/30 


8/16/51 14430 4653 Coon Creek Irrigation 2cfs Direct 
Diversion from 4/1 – 11/1 80 ac 


4/12/65 22102 11121 


East Side Canal, 
Coon Creek, 


Markham 
Ravine, and 


Auburn Ravine 


Irrigation 
40.3 cfs Direct 


Diversion 
4,769 AF per annum 


from 4/1 – 6/1 
and 9/1 – 10/31 4,000 ac 
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Table 2.1-9.  (continued) 


Priority 
(date) 


SWRCB 
Designation 
(application) 


SWRCB 
Designation 


(license) 


Source 
(Waterbody) 


Purpose of 
Use 


Amount & Place of 
Diversion or 


Storage 
(amount & place) 


Season 
(period) 


Place of 
Beneficial 


Use 
 


8/11/71 23838 12587 Yankee Slough Irrigation 
1.35 cfs Direct 


Diversion 143 AF 
per annum 


from 4/1 – 6/1 
and 9/1 – 9/30 235 ac 


1  SSWD received a release from priority from Applications 5633 and 5634 for Application 14804. 
2  Incidental Power is identified as a purpose of use for Applications 10221 and 14804.  The powerhouse listed in the place of use for these 


applications is a hydroelectric facility located along SSWD’s main canal.  
 
 
SSWD delivers this water from the Bear River via its Conveyance Canal, which is located on the 
Bear River about 1.2 mi downstream of Camp Far West Dam. 
 
Identical to the required fish release for SSWD’s power permit, Applications 10221 and 14804 
identify a minimum required releases of 25 cfs during April 1 through June 30 and 10 cfs from 
July 1 through March 31.  If the total inflow to Camp Far West Reservoir is less than the 
designated amount for a given period, SSWD shall bypass that quantity.  These required fish 
releases are not additive. 
 
In February 2000, SSWD, DWR and the CFWID entered into the Bear Agreement (DWR, 
SSWD and CFWID 2000)3 to settle the responsibilities of SSWD, CFWID, and all other Bear 
River water rights, to implement the objectives in the Water Quality Control Plan for the San 
Francisco Bay/ Sacramento-San Joaquin Delta Estuary adopted May 22, 1995. 
 
To incorporate this agreement into SSWD’s water rights, in July 2000 the SWRCB issued Order 
2000-10 that amended SSWD’s Water Right Licenses 11120 and 11118 to provide that: 
 


During releases of water in connection with the change of purpose of use 
and place of use of up to 4,400 acre-feet transferred to DWR during dry 
and critical years,[4] Licensee shall increase flows in the lower Bear River 
by no more than 37 cfs from July through September.  To avoid stranding 
impacts to anadromous fish in the Bear River below Camp Far West 
Reservoir, Licensee shall, by the end of a release period from the reservoir 
in connection with said change, ramp down flows from the reservoir at a 
rate not to exceed 25 cfs over a 24-hour period. 
 


The required flow volume is in addition to the minimum flow requirement in the Project license, 
and is measured immediately downstream of the diversion dam as spill over the diversion dam 


                                                 
3  Bay-Delta Settlement Agreement between the Department of Water Resources of the State of California, South Sutter Water 


District, and Camp Far West Irrigation District, February 2000. 
4  SWRCB Order 2000-10 states:  “Dry and critical years are defined, for purposes of this order, as set forth on page 23 of the 


Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Adopted by the SWRCB in 
May, 1995), except that such years do not include a year in which water storage in Camp Far West Reservoir on April 1 is at 
or below 33,255 acre-feet ("extreme critical year").” 
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(i.e., SSWD installs notched boards on the diversion dam and controls the elevation of the 
diversion dam impoundment to provide the required flow). 
 
SWRCB’s Order 2000-10 states that this arrangement would terminate upon the termination of 
the Bear River Agreement on December 31, 2035, or sooner if the Bear River agreement was 
terminated sooner. 
 
SSWD operates the Project consistent with the terms and conditions of the above water rights 
and agreements. 
 
2.1.5.2.3 Water Supply Contracts/Agreements and Water Transfers 
 
Camp Far West Irrigation District 
 
SSWD and CFWID entered into an Agreement in 1957 (and Supplemental Agreement in 1973) 
relative to the construction and subsequent enlargement of Camp Far West Reservoir.  Under the 
Agreement SSWD provides CFWID, 13,000 ac-ft of water from the Reservoir each year to 
satisfy CFWID’s senior water rights along the Bear River.  
 
Other 
 
In recent years, SSWD has participated in water transfers of water held in storage in Camp Far 
West Reservoir.  Transfers occurred in 2008, 2009, 2010, and 2014.  The volume of water 
transferred in 2008 was approximately 6,800 ac-ft.  The transfer volume was approximately 
10,000 ac-ft in each of the other three years.  In each year, transfer water was released from 
Camp Far West Dam in the months of July, August, and September.  Transfer water flowed over 
the non-Project diversion dam, down the Bear River, was conveyed across the Sacramento-San 
Joaquin River Delta, and was pumped out of the southern Delta at facilities owned and operated 
by the State Water Project.  The decision on whether to participate in voluntary water transfers is 
made each year, when there are potential buyers, by the SSWD Board of Directors.  It is 
unknown whether SSWD will participate in future water transfers.   
 
2.1.5.3 Current FERC License Project Maps, Design Drawings and Plans 
 
2.1.5.3.1 Project Maps (Exhibit G) 
 
Table 2.1-10 lists current FERC license Project maps that show the area within the existing 
FERC Project Boundary in conformance with 18 C.F.R. Section 4.39. 
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Table 2.1-10.  Lists of Project maps in existing license for the Camp Far West Hydroelectric 
Project. 


Exhibit G Map 
Number in Existing License 


Date of Most Recent 
FERC Order Approving Map 


FERC-Assigned 
Drawing Number 


Project Map 
Name 


G-1 2/23/04 2779-16 Project Boundary 
G-2 6/19/90 2779-11 Project Boundary 
G-3 6/19/90 2779-12 Project Boundary 


 
 
Copies of Project maps are included in Appendix E of this PAD. 
 
2.1.5.3.2 Project Design Drawings (Exhibit F) 
 
Table 2.1-11 lists current FERC license design drawings of Project facilities in conformance to 
18 C.F.R. Section 4.39.  These drawings provide plan, elevation, profiles and sections in 
accordance with the requirements of 18 C.F.R. Section 4.41(g), and depict the as-built principal 
Project works.  For ease of reference, YCWA lists the design drawings by their current exhibit 
number. 
 
Table 2.1-11.  Lists of design drawings in existing license for the Camp Far West Hydroelectric 
Project. 


Exhibit F 
Design Drawing Number in 


Existing License 


Date of Most Recent 
FERC Order Approving 


Design Drawing 


FERC-Assigned 
Drawing Number 


Design Drawing 
Name 


F-1 2/23/04 2779-14 Existing and Proposed Facilities 
F-2 6/21/99 2779-13 Powerhouse Plan and Sections 


F-3 2/23/04 2779-15 Plans and Sections, 
Dike and Wing Dams 


 
 
In accordance with Sections 5.30 and 4.32(k) of FERC’s regulations, and in light of heightened 
national security concerns, design drawings are treated by FERC as Critical Energy 
Infrastructure Information (CEII) under Section 388.112 of FERC’s regulations.  Procedures for 
the public to obtain access to CEII from FERC may be found at 18 C.F.R. Section 388.113.  
Requests for access should be made to FERC’s CEII Coordinator. 
 
2.1.5.3.3 FERC License Plans 
 
Outside of the existing license but still under FERC’s jurisdiction, SSWD has developed and 
now maintains one plan related to the Project.  This is: 
 


• Camp Far West Hydroelectric Project Emergency Action Plan.  This plan was prepared 
by SSWD at the direction of FERC’s Regional Engineer and filed with FERC.  The plan 
describes the procedures SSWD and emergency response agencies would take in the 
event of imminent failure of Camp Far West Dam.  The Emergency Action Plan is tested 
(i.e., tabletop and functional exercise) every 5 years with the last test in 2011. 
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2.1.6 Compliance History 
 
SSWD is in compliance with terms and conditions of the existing license.  During annual FERC 
Project inspections and the 5-year public safety, environmental, and recreation inspections, 
various remedial actions are recommended as a result of the inspections.  SSWD initiates actions 
and proposes plans and schedules for more significant actions to correct any issues of safety, 
compliance, or other issues as recommended from the inspections and provides written 
confirmation of the actions taken. 
 
SSWD has had no re-occurring situations of non-compliance with the existing license’s terms 
and conditions.  In the event of a deviation from a term or condition in the existing license, such 
as deviation from a flow requirement, SSWD notifies FERC, initiates an investigation and 
provides a written report, including proposed corrective actions if appropriate, to FERC 
regarding the deviation.  FERC conducts its own analysis and determines if the deviation is 
considered a formal non-compliance event.  There have been no such events in the past 5 years. 
 
As mentioned previously, as directed by FERC, SSWD is in the process of modifying the Camp 
Far West Dam spillway to safely pass the PMF without the dam overtopping. 
 
2.1.7 Current Net Investment 
 
SSWD estimates the existing Project’s net book value (assets minus liabilities) at this time 
(2015) is approximately $14,343,578, with $10,784,684 related to hydropower facilities, 
$1,317,908 related to recreation facilities required by the FERC license, and $2,240,096 related 
to land associated with the hydropower and recreation facilities. 
 
2.2 Proposed Changes to the Existing Project 
 
At this time, SSWD proposes no changes to existing Project facilities or features, or existing 
Project operations with on exception.  SSWD proposes to modify the existing FERC Project 
Boundary to remove lands surrounding the Camp Far West 60 kV transmission line.  The 
transmission line, which was built and is owned and operated by PG&E, was originally included 
in the license application as part of the Camp Far West Hydroelectric Project.  However, on 
April 2, 1991, with the consent of PG&E, the transmission line from the Camp Far West 
switchyard was removed from the Camp Far West Hydroelectric Project FERC license and 
added to PG&E’s Camp Far West Transmission Line Project (FERC Project No. 10821).  SSWD 
inadvertently did not amend the FERC Project Boundary at that time. 
 
SSWD will continue to evaluate upgrades to the Project, including a potential 5-ft pool raise, and 
reserves its right to propose changes as the relicensing proceeds. 
 
2.3 List of Attachments 
 
There are no attachments to this section. 
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APPENDIX E 


PROJECT MAPS 
 
Appendix E provides detailed maps of the Project.  The maps, which are in a scale of 1:24,000 
and generally proceed from upstream to downstream, show all Project facilities and features and 
include the existing FERC Project Boundary, and show the Bear River from the Project to the 
confluence with the Feather River.  Each map shows:  elevation contours; county borders; rivers 
and streams including river miles in tenths of a mile; dams, diversions and other non-Project 
facilities; cities and towns; roads; stream flow and reservoir storage gages; railroads and 
transmission lines; and other major landmarks.  Each map also shows land ownership (e.g., 
federal by land management agency, State of California, SSWD, and others).   
 
Table E-1 provides for each map the appropriate river basin and a description of the Project 
facilities (and river miles) shown on the map. 
 
Table E-1.  List of 1:24,000 scale Project maps. 


Map Number Description 
1 Bear River arm of Project and upstream gage 
2 Project reservoir facilities 
3 Non-Project diversion and Bear River downstream of Project 
4 Bear River downstream of Project 
5 Bear River downstream of Project 
6 Confluence of Bear River and Feather River 
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Study 3.1 
SALMONID REDD STUDY 


February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) may have an effect on anadromous fish in the 
Bear River downstream of a non-Project diversion dam (i.e., lower Bear River). 
 
For the purpose of this Salmonid Redd Study (Study), “anadromous fish” refers to Chinook 
salmon (Oncorhynchus tshawytscha)1 and steelhead (O. mykiss).2  Since differentiating between 
anadromous and rainbow trout (i.e., resident O. mykiss) redds cannot be done through visual 
assessment alone, all O. mykiss redds observed will be reported as steelhead. 
 
2.0 Study Goals and Objectives 
 
The goal of the study is to determine if Project O&M has an adverse effect on anadromous fish 
in the lower Bear River.   
 
The objectives of this Study are to gather information necessary to meet the Study goal. 
 
This Study does not include Section 7 ESA informal consultation with the United States 
Department of Commerce, National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service (NMFS). 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding anadromous fish in the Bear 
River downstream of Camp Far West Dam is provided in Section 3.2.3 of SSWD’s Pre-
Application Document (PAD).  Existing information regarding spring-run Chinook salmon ESU 
and its critical habitat is provided in Section 3.2.5.3.8 of the PAD, and existing information 
regarding Central Valley steelhead its critical habitat is provided in Section 3.2.5.3.7 of the PAD.   


                                                 
1  The spring-run Chinook Salmon Evolutionary Significant Unit (ESU) and its critical habitat are listed as threatened under the 


Endangered Species Act (ESA).  In the Bear River, spring run Chinook salmon ESU critical habitat occurs from the confluence 
with the Feather River upstream for about 5 miles. 


2  The Central Valley steelhead Distinct Population Segment and its critical habitat are listed as threatened under the ESA.  In the 
Bear River, Central Valley steelhead Distinct Population Segment critical habitat occurs from the confluence with the Feather 
River upstream to the non-Project diversion dam. 
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Reports issued in 1991 and 1993 by the California Department of Fish and Game,3 (CDFG) 
(1991) and Reynolds et al. (1993) respectively, stated that fall flows, specifically October and 
November, in the lower Bear River appeared to influence the Chinook salmon run size.  During 
years of high water in October and November, Cal Fish and Wildlife reported runs as high as 300 
Chinook salmon in 1984 and as low as zero in 1985. 
 
From 1982 through 1986, the Cal Fish and Wildlife conducted sporadic salmon surveys from the 
non-Project diversion dam to Highway 70, and reportedly found Chinook salmon redds, 
carcasses and live fish.  In addition, in 2015, SSWD conducted habitat mapping surveys of the 
lower Bear River and found a total of 31,543 ft2 of salmonid spawnable gravel.   
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal regarding Project effects on anadromous fish.  Specifically, data gathered from this Study 
will provide information on life history timing, habitat availability/suitability, and an estimate of 
escapement in the lower Bear River and how these may be influenced by Project O&M. 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
For the purpose of this Study, the Study Area includes the section of the lower Bear River from 
the non-Project diversion dam to the Highway 70 Bridge (River Mile 3.5) (Figure 4.1-1).  The 
habitat downstream of the Highway 70 Bridge is likely to be primarily utilized by anadromous 
fish as a migration corridor, and not for spawning. 
 
If SSWD proposes an addition to the Project, the Study Area will be expanded if necessary to 
include areas potentially affected by the addition. 
 
 
 


                                                 
3  The California Department of Fish and Wildlife was previously the California Department of Fish and Game.  In this PAD, the 


California Department of Fish and Wildlife if referred to as “Cal Fish and Wildlife” except in references that were published 
before the name change in 2012.  In those cases, Cal Fish and Wildlife is referred to as the “California Department of Fish and 
Game” or “CDFG.” 
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Figure 4.1-1.  Study Area for the Salmon Redd Study. 
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4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to the Federal Energy Regulatory Commission (FERC); NMFS, United States Fish and 
Wildlife Service, Cal Fish and Wildlife and the State Water Resources Control Board 
describing the variance and reason for the variance.  SSWD will summarize in its Draft 
Application for New License (DLA) and in its Final Application for New License (FLA) 
all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, United States Fish and Wildlife Service, 
Cal Fish and Wildlife or State Water Resources Control Board in a form, such as ESRI 
Shapefiles, GeoDatabases, or Coverage with appropriate metadata.  Metadata will be 
Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
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(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in HEC-DSS format.  A viewer for these files (HEC-DSSVue) 
can be obtained from the United States Army Corps of Engineers at the following website 
as of March 2008: http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-
dssvue.htm in both Microsoft® Excel and *.DSS formats. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The Study will be performed in four steps:  1) spawning gravel mapping; 2) redd surveys; 3) 
perform a quality assurance/quality control (QA/QC) review of the data and analyze the data; 
and 4) prepare the report.  Each step is described below. 
 
Redd surveys are predicated on SSWD obtaining necessary federal and State of California 
permits for survey work.  Required permits include a Cal Fish and Wildlife scientific collecting 
permit (SCP).  Along with the SCP and pursuant to the California Code of Regulations, Title 14 
§650, a memorandum of understanding (MOU) will be entered into with Cal Fish and Wildlife 
for the all work being conducted.  This Study will be attached to the SCP submittal for reference. 
 



http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm

http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm
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4.3.1 Step 1 – Gravel Mapping 
 
Potential spawning gravel sites in the entire Study Area will be mapped by a combination of 
inflatable kayak and on foot, as necessary.  All gravel mapping will occur outside of the 
spawning season in order to avoid disturbing any redds.  To define an appropriate level of effort 
or, spatial extent, surveys will be conducted within the bankfull4 elevation, as determined in the 
field.  Potential spawning locations will be determined based on substrate size and composition. 
Additionally, where substrate is determined to be suitable, in wetted areas of the low flow active 
channel, water velocity and depth will be recorded and associated to river discharge on the day 
of survey.  The following substrate criteria will be used to determine if a site is suitable for 
spawning:  
 


• Suitable substrate size as determined by D50 (the particle size that 50% of the samples are 
equal or smaller to) of Wolman Pebble Count (Wolman 1954)  ranging in diameter from 
0.11 to 5.9 in. (Raleigh et al. 1986) 


The Wolman Pebble Count technique will be carried out using the step-toe procedure.  A transect 
will be selected at each potential site to record average depth and velocity at a minimum of 20 
points per transect.  Water velocity will be recorded using a Swoffer Current Velocity Meter.  
When a site is determined to meet the above criteria, its GPS coordinate will be recorded. 
 
4.3.2 Step 2 – Redd Surveys 
 
4.3.2.1 Survey Timing and Reaches 
 
Surveys will be conducted monthly from October through March in order to capture the primary 
spawning period of both steelhead and Chinook salmon.  The Study Area will be broken down 
into three sub-reaches as follows (Figure 4.1-1): 
 


• Reach 1.  Non-Project diversion dam to the Highway 65 Bridge 


• Reach 2.  Highway 65 Bridge to the Pleasant Grove Bridge 


• Reach 3.  Pleasant Grove Bridge to the Highway 70 Bridge 
 
When conditions allow (i.e. flows are safe for boating), each sub-reach will be surveyed, once, 
on consecutive days during each month of the survey.  All surveys will be conducted by boat 
when flows are safe and water clarity allows for observing redds. 
 


                                                 
4  SSWD determined during habitat mapping that the average low flow active channel width was 60 ft and the 1.5 yr. width was 


112 ft.  The return interval of 1.5 yr. is generally associated with bankfull discharge in unregulated systems.  However, in a 
regulated system, the “low flow active channel” is important hydrologically because the releases from the diversion dam 
control flow timing and volume. 
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4.3.2.2 Survey Methods 
 
Redd surveys will generally follow Gallagher et al. (2009).  All redds will be identified for 
species use, and geo-referenced.  Whether redds were constructed by Chinook salmon or O. 
mykiss will be determined based on the following:  
 


• Presence of spawning pair:  Upon sighting of a redd, it will be visually assessed for an 
attending spawning pair and species identification.  Chinook salmon generally defend 
their redds for 1 to 2 weeks after being built, while steelhead do not (Briggs 1953, Smith 
1977).  Monitoring frequency may not allow reliable species association to be determined 
by this observation.  


• Redd construction timing.  Fall-run Chinook salmon typically construct redds from 
October through December, while steelhead typically spawn from December through 
March, with peak spawning occurring in January and February (Myers et al. 1998, Moyle 
2002).  


• Redd size:  Chinook salmon redds are larger than steelhead redds.  Chinook salmon redd 
size in the Sacramento-San Joaquin drainages ranges from 22 to 486 ft2 (U.S. Fish and 
Wildlife Service 1995).  In the Sacramento River basin, average redd size for steelhead is 
56 ft2.  Redd size will be based on visual estimations only. 


• Gravel size.  Chinook salmon construct redds in larger gravel sizes than steelhead. 
Sommer et al. (2001) documented that Feather River Chinook salmon preferred spawning 
gravel size ranges from 0.11 to 5.9 in. (Raleigh et al. 1986), while steelhead preferred 
gravel size for spawning ranges from 0.25 to 3.0 in. (U.S. Fish and Wildlife Service 
1995). Gravel size will be based on visual estimations only.  


 
If a determination of species cannot be made for a redd it will be reported as an unknown 
salmonid redd. 
 
During redd count surveys, individual redds will be counted and uniquely labeled on data forms 
and in the field to avoid double counting and to allow estimation of observer efficiency 
(Gallagher et al. 2009).  The date each redd was first observed, fish species, unique identifier 
number, and location will be recorded on the data form.  Redds will be marked in the field by 
GPS and mapped on geo-referenced aerial photographs for reference during future surveys.  
Redds under construction will be noted as such and re-examined on consecutive surveys and 
classified appropriately based on their apparent completion.  
 
For each redd, a set of visual estimations will be made to establish its overall size and 
characterize the hydrological conditions associated with it.  The edges of the redd will be defined 
as the place where the gravel is no longer visibly worked or where it conforms to the surrounding 
substrate.  Total area of the redd will be visually estimated and recorded.  Meso and macro-
habitat type will be recorded for each redd (i.e. riffle/edgewater, run/thalweg, etc.)  Lastly, the 
median grain-size of each redd will be estimated and any evidence of superimposition since the 
previous survey will be documented.  Evidence of superimposition will be assessed by indication 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Salmonid Redd 
 ©2016, South Sutter Water District Page 9 of 12 


of whether the dimensions of any newly constructed redd overlaps the egg pocket area of the 
previously mapped redd at that location. 
 
4.3.3 Step 3 – Perform QA/QC Review of Data 
 
Following data collection, SSWD will subject all data to QA/QC procedures including, but not 
limited to:  1) checking field data sheets to be sure no corrections are needed; 2) spot-checking 
data; and 3) reviewing recorder readings and electronic data for completeness.  The datasets will 
also be reviewed graphically to check for errors.  If any datum seems inconsistent during the 
QA/QC procedure, SSWD will investigate the problem.  Values that are determined to be 
anomalous will be removed from the database if the reason for the anomaly cannot be identified.  
A GIS technician will analyze redd polygon areas collected in the field and provide total redd 
area in square feet by reach.  
 
4.3.4 Step 4 – Prepare Report 
 
At the conclusion of the study, SSWD will prepare a report that includes the following sections: 
1) Study goals and objectives; 2) methods; 3) results; 4) discussion; and 5) description of 
variances from the study plan, if any.  The final report will include GIS-based maps with 
locations of all documented redds, summary of all collected redd metrics, and counts of all adult 
salmonids observed during this Study and Study 3.2, Stream Fish Study.  The report will also 
include a GIS-based map of all mapped potential spawning gravels and a characterization of 
Wolman pebble counts along with all water velocity measurements.  Estimated redd sizes will be 
averaged and correlated to the amount of spawnable gravel available for an overall estimate of 
carrying capacity of adult spawning pairs in the lower Bear River.  
 
5.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
This study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, such as the Don Pedro Relicensing (FERC Project 
No. 2299).  In addition, the methods are consistent with those used by the Lower Yuba River 
Accord River Management Team in Chinook salmon and steelhead redd surveys in the Yuba 
River downstream of Englebright Dam. 
 
6.0 Schedule 
 
SSWD anticipates the schedule to complete the study as follows:  
 
Planning ........................................................................................... February 2016 – October 2016 
Collect Data ............................................................................................... June 2016 – March 2017 
QA/QC Review ....................................................................................... Ongoing throughout study 
Study Report Preparation ................................................................................................... July 2017 
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The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this study in 2015 dollars is between $100,000 and 
$120,000. 
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Study 3.2 
STREAM FISH POPULATIONS STUDY 


February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
Camp Far West Hydroelectric Project (Project) may have an effect on riverine fish distribution, 
abundance and composition in the Bear River downstream of Camp Far West Dam. 
 
2.0 Study Goals and Objectives 
 
The goal of the study is to determine if Project O&M has an adverse effect on fishes in the Bear 
River downstream of Camp Far West Dam. 
 
The objective of the study is to gather information to meet the Study goal. 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
Existing, relevant and reasonably available information regarding fish populations in the Bear 
River downstream of Camp Far West Reservoir is provided in Section 3.2.5.3 of SSWD’s Pre-
Application Document (PAD).  As a summary, no information on fish resources in the Bear 
River between Camp Far West Dam and the non-Project SSWD diversion dam was found, and 
there have been very limited fish surveys completed in the Bear River from the non-Project 
diversion dam to the Feather River (i.e., lower Bear River).  Historically, the Sacramento-San 
Joaquin river drainage, which includes most of the watersheds on the west side of the Sierra 
Nevada, contained native fish fauna with 22 taxa, including three anadromous fish – Chinook 
salmon (Oncorhynchus tshawytscha), steelhead (O. mykiss), and Pacific lamprey (Lampetra 
tridentata) – and possibly a fourth - anadromous sturgeon (Moyle 1976; Lindstrom 1993; Moyle 
et al. 1997).  Native foothill fish also included resident fishes including rainbow trout (O. 
mykiss), Sacramento hitch (Lavinia exilicauda), Sacramento roach (L. symmetricus), hardhead 
minnow (Mylopharodon conocephalus), Sacramento pikeminnow (Ptychocheilus grandis), 
Sacramento speckled dace (Rhinichthys osculus), Western sucker (Catostomus o. occidentalis), 
Sacramento perch (Archoplites interruptus), and sculpin (Cottus asper and Cottus golosus) 
(Moyle et al. 1997).  The lower Bear River also has previously documented populations of non-
native warmwater species such as black bass (Micropterus spp.), bluegill (Lepomis 
macrochirus), redear sunfish (Lepomis microlophus) and catfish (Ictalurus spp. and Ameiurus 
spp.) (SSWD 1980).  In addition, as reported in Section 3.2.3 of the PAD, SSWD qualitatively 
sampled the fish community in the lower Bear River by snorkel on June 10, 2015 at two 
locations:  near the Highway 65 Bridge and below the diversion dam.  A total of five species 
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were observed, including smallmouth and largemouth bass, mosquito fish, Sacramento sucker, 
and one unidentified sunfish.  Young of the year were only observed for black bass. 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal regarding Project effects on riverine fishes in the Bear River. 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
For the purpose of this Study, the Study Area includes:  1) the Bear River from Camp Far West 
Dam to the non-Project diversion dam; and 2) the Bear River from the diversion dam to the 
confluence with the Feather River.  The Study Area is shown in Figure 4.1-1. 
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Figure 4.1-1.  The Study Area for the Stream Fish Populations Study.  The figure shows one survey reach between Camp Far West Dam and the non-Project diversion dam and three survey reaches between the non-Project 
diversion dam and the confluence with the Feather River. 
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If SSWD proposes an addition to the Project, the Study Area will be expanded if necessary to 
include areas potentially affected by the addition. 
 
4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies: 
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to the Federal Energy Regulatory Commission (FERC); National Oceanic and 
Atmospheric Association, National Marine Fisheries Service; United States Fish and 
Wildlife Service; California Department of Fish and Wildlife (Cal Fish and Wildlife) and 
the State Water Resources Control Board describing the variance and reason for the 
variance.  SSWD will summarize in its Draft Application for New License (DLA) and in 
its Final Application for New License (FLA) all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to National Oceanic and Atmospheric Association, 
National Marine Fisheries Service; United States Fish and Wildlife Service; Cal Fish and 
Wildlife; or State Water Resources Control Board in a form, such as ESRI Shapefiles, 
GeoDatabases, or Coverage with appropriate metadata.  Metadata will be Federal 
Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
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is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an Endangered Species Act- (ESA-) 
listed or special-status species, within 30 days of the observation SSWD will submit to 
Cal Fish and Wildlife’s California Natural Diversity Database a record, on the 
appropriate form, of the observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in Microsoft® Excel (*.xls) or HEC-DSS (*.dss) format.  A 
viewer for *.dss files (HEC-DSSVue) can be obtained from the United States Army 
Corps of Engineers at the following website as of October 2015: 
http://www.hec.usace.army.mil/software/hec-dssvue/. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The study will be performed in four steps:  1) select sampling sites; 2) collect data; 3) perform a 
quality assurance/quality control (QA/QC) review of the data and analyze the data; and 4) 
prepare the report. 
 
Fish sampling is predicated on SSWD obtaining necessary federal and State of California 
permits for sampling.  Required permits include a Cal Fish and Wildlife scientific collecting 



http://www.hec.usace.army.mil/software/hec-dssvue/
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permit (SCP).  Along with the SCP and pursuant to the California Code of Regulations, Title 14 
§650, a memorandum of understanding (MOU) will be entered into with CDFW for the handling 
of ESA-listed species.  This Study plan will be attached to the SCP submittal for reference.  
Electrofishing and handling of fish will only occur in the reach from Camp Far West Dam to the 
non-Project diversion dam where ESA fishes are not expected to be present.  SSWD has 
provided 135 days in the schedule for obtaining the permits and MOU. 
 
4.3.1 Step 1 – Select Sampling Sites 
 
4.3.1.1 Camp Far West Dam Reach (Reach 1) 
 
Qualitative electrofishing surveys will be conducted at three sites in Reach 1 (i.e., the section of 
river from Camp Far West Dam to the non-Project diversion dam).  One site will be located in 
the riffle habitat immediately downstream of Camp Far West Dam; a second site will be located 
midway between Camp Far West Dam and the non-Project diversion dam; and the third site will 
be located in the pool immediately upstream of the diversion dam (Figure 4.1-1). SSWD owns 
most of the land along Reach 1 and can access the upper sampling site on foot near the 
powerhouse and the two lower sampling sites via a boat launched near the non-Project diversion 
dam. Each site will be at least 25 meters in length, but the final site dimensions will be 
determined in the field by SSWD.  All three sites will be fished once in the spring and a second 
time once in the fall to capture variations based on seasonal distribution.  Fall sampling also 
allows young of the year fish to grow larger for more accurate identification  
 
4.3.1.2 Lower Bear River (Reaches 2, 3 and 4) 
 
Snorkel surveys will occur at three sites in the lower Bear River.  One site will be located within 
1 mile (mi) of the non-Project diversion dam, another site within 0.5-mi of the Highway 65 
Bridge; and a third site within 0.5-mi of the Highway 70 Bridge (Figure 4.1-1). Access along 
each of these reaches is difficult given that it is almost entirely private property.  SSWD will 
access sampling sites via its own land (Reach 2) or at public access points (Reaches 3 and 4).  
All sites will be assessed once in the spring and a second time in the fall to capture variations 
based on seasonal distribution.  Fall sampling also allows young-of-the-year fish to grow larger 
for more accurate identification during snorkeling.  Fall sampling may also have the opportunity 
to identify Chinook salmon, if they are present. 
 
Where possible and appropriate, sites will:  1) include habitat representative of the overall 
geomorphic reach; 2) be selected using mesohabitat mapping information available when the 
sites are selected; 3) be chosen far enough upstream or downstream of access locations to 
minimize the effects of fishing on fish population results, but still be reasonably accessible to 
field crews; 4) be comparable between reaches where comparisons likely are to be made between 
sampling locations, when appropriate.  In these instances, comparison Study sites will be located 
in sections of river with similar habitat types; and 5) be at least 25 meters in length.  SSWD’s 
goal in determining site length is to have adequate length to include sufficient usable fluvial 
habitat represented in that reach (e.g., riffle, pool and glide).  Exact site length will be 
determined in the field by SSWD. 
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4.3.2 Step 2 – Data Collection 
 
Electrofishing (boat and backpack) is the preferred method of sampling because it allows for 
near-perfect identification of all captured fish as well as accurate length and weight estimates. 
SSWD will follow all best practices outlined by Reynolds and Kolz (2012) for the safe capture 
and handling of fish as well as safety of the sampling team. In instances where electrofishing will 
not be effective due to water conditions or the potential presence of ESA-listed fish, snorkeling 
will be used as the primary sampling method. 
 
4.3.2.1 Camp Far West Dam Reach (Reach 1) 
 
Boat-based electrofishing will be conducted at night (i.e., beginning 1 hour after sunset) in the 
pool habitat immediately upstream of the non-Project diversion dam, and at the selected site 
midway between the diversion dam and Camp Far West Dam.  Sampling at night is preferred 
because predatory fish are more often inshore feeding during this time and all fish seem more apt 
to capture, perhaps due to the cover of darkness (Reynolds 1996).  Boat electrofishing will take 
place using standard methods (Reynolds and Kolz 2012).  One or two electrode booms will be 
employed, and the booms and boat will be outfitted with standard non-conductive material in 
appropriate places for safety.  Electrofisher “time on” will be recorded for each sampling site and 
a consistent effort and pace will be employed at all sites.  Fish will be identified, where possible, 
as to origin; hatchery or wild stock (i.e., basic visual identification, such as a clipped adipose 
fin).  Data recorded for each fish will include species identification, length (total length of all fish 
species without forked caudle fins and fork length for all species with forked caudle fins), 
weight, and, if applicable, notes on general condition. 
 
Backpack electrofishing will be utilized in the shallow water habitat downstream of Camp Far 
West Dam following the standard methods outlines by Reynolds and Kolz (2012).  Backpack 
electrofishing will occur during daytime hours due to safety considerations while wading. 
Daylight also provides better light conditions for netters, especially in sites with flowing water 
(i.e. stream).  Block nets will span the full width and depth of the sampling site.  Three passes 
will be made with the backpack electrofishing units in the shallow water habitat.  Based on the 
width of the channel, it is estimated that two or three backpack units will be needed to effectively 
sample.  Field crews will consist of at least two netters for each electrofisher.  If necessary, salt 
blocks will be placed in the stream immediately above the electrofishing station to increase 
conductivity.  Salt blocks will be used when fish are observed escaping the direct path of the 
electric field generated by the electrofishing unit at elevated settings.   
 
Fish captured by both the backpack electrofisher and boat electrofisher will be retained in aerated 
buckets and/or live cars until each pass is completed.  Fish will be sedated as necessary and with 
appropriate approvals from Cal Fish and Wildlife.  All fish will be identified to species and 
counted.  Effort will be made to measure all fish.  Measurements will be to the nearest millimeter 
(fork length for forked-tail fish and total length for all other fish) and weighed by digital scale to 
the nearest gram.  However, measuring will cease if long holding times begin to result in 
mortality of captured fish.  All fish removed from the site will be held in live cars or aerated 
buckets outside of the sampling site during subsequent passes.  Captured fish will be 
redistributed evenly across the sampling site following completion of the final pass for the 
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survey.  Mortalities and fish condition (e.g., spinal trauma and burning) will be noted and 
recorded prior to release.  All effort will be made to ensure sampling activities in the field will 
minimize potential injury or mortality to aquatic species.  All data will be recorded on a 
standardized electrofishing form. 
 
General information and habitat/channel metrics will be collected at each sample site.  General 
information will include site identification, turbidity (visually estimated as low, moderate, or 
high), discharge (as measured at the nearest gage), crew members, number of electrofishers, date 
and time, air temperature, weather conditions, and GPS location.  Additionally, water 
temperature, conductivity, and dissolved oxygen will be collected with a Yellow Springs 
Instrument (YSI), or equivalent, water quality instrument.  Habitat metrics collected at each 
meso-habitat unit within the sample site will include meso-habitat type, estimated average and 
maximum depth, estimated average wetted and bankfull width, dominant cover type, dominant 
and subdominant substrate.   
 
Prior to electrofishing at a selected site, SSWD will walk or boat the stream-bank to directly 
observe the presence of any northern western pond turtles (WPT) or foothill yellow-legged frog 
(FYLF).  If a WPT or FYLF is observed, SSWD will relocate the site upstream or downstream to 
a location that includes similar habitat types as the selected site, and repeat the procedure (i.e., 
check for WPT or FYLF and relocate site if either is observed).  If WPT or FYLF is not 
observed, SSWD will commence electrofishing.  SSWD will adhere to accepted decontamination 
guidelines to minimize the likelihood of transmitting diseases and the spread of aquatic invasive 
species. 
 
4.3.2.2 Lower Bear River (Reaches 2, 3 and 4) 
 
Snorkel surveys will be conducted at the three selected sites during both spring and fall.  
Snorkeling techniques will generally follow those outlined by Thurow (1994), Dolloff et al. 
(1996), and O’Neal (2007).  Surveys will be conducted during midday and during periods with 
low annual turbidity levels.  
 
Snorkel lanes will run the full length of the survey site.  Block nets will be placed at the upstream 
and downstream end of the site to create a closed population.  One diver will swim a lane.  
Generally, two to three divers (as determined by the wetted stream channel width at each site) 
will snorkel the lanes and record species composition and abundance.  Fish will be identified, 
counted, and visually categorized into pre-defined length-classes (i.e., 0-2 in., >2-4 in., >4-6 in., 
>6-8 in., >8-10 in., >10-12 in., >12-14 in., etc.).  Observers will calibrate estimated fish lengths 
by viewing painted wooden dowels of varying known lengths underwater.  Visual estimates of 
length will be made in English units and later converted to metric units to avoid error.  Maximum 
sight distance for accurate determination of fish species will be recorded on the field data form.  
Three replicate snorkel surveys will be performed using the same diving team to assess 
efficiency, obtain an estimate of survey variance, and determine a level of confidence for use in 
abundance estimation (Slaney and Martin 1987; Hankin and Reeves 1988).  Data will be 
recorded on a standardized fish snorkeling survey form.  The site information and habitat metrics 
described in Section 4.3.2.1 will also be collected at each snorkeling site.  Snorkeling data will 
be analyzed separately from the electrofishing data. 
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4.3.4 Step 3 – Perform QA/QC Review of Data and Data Analysis 
 
Following data collection, SSWD will subject all data to a QA/QC procedures including, but not 
limited to:  1) checking field data sheets to be sure no corrections are needed; 2) spot-checking 
data; and 3) reviewing recorder readings and electronic data for completeness.  The datasets will 
also be reviewed graphically to check for errors.  If any datum seems inconsistent during the 
QA/QC procedure, SSWD will investigate the problem.  Values that are determined to be 
anomalous will be removed from the database if the reason for the anomaly cannot be identified. 
 
Following a QA/QC review, data will be entered into and organized in a Microsoft® Excel 
spreadsheet.  Some parameters may be analyzed in Microsoft® Excel while other parameters 
will be analyzed using published public domain scientific software for calculating stream fish 
population statistics.  While all species will be recorded, small sample sizes of some species may 
limit some statistical analyses. 
 
SSWD will complete an analysis of the seasonal population structure and fish size (based on 
snorkel results) in and amongst sites in the reach downstream of the non-Project diversion dam.  
Analysis based on electrofishing data will include the calculation of relative fish condition factor, 
length/weight distribution, and population structure for the Camp Far West Dam Reach 
sampling.  Data collected during the night boat electrofishing and daytime backpack 
electrofishing will be comparable based on the total “time on” of the electrofishing units and the 
general species composition and abundance at each site. 
 
4.3.5 Step 4 – Prepare Report 
 
At the conclusion of the Study, SSWD will prepare a report that includes the following sections: 
1) Study Goals and Objectives; 2) Methods; 3) Results; 4) Discussion; and 5) Description of 
Variances from the study plan, if any.  The report will also contain GIS maps of sampled areas, 
organized and labeled photos of each site, and relevant summary tables and graphs.  The reported 
data will be organized by reach and site to allow for a spatial presentation of the findings.  At the 
end of sampling, raw QA/QC’d data will be made available. 
 
5.0 Consistency of Methodology with Generally Accepted 


Scientific Practices 
 
This Study is consistent with the goals, objectives, and methods outlined for most recent FERC 
hydroelectric relicensing efforts in California, including the Yuba River Hydroelectric Project 
(FERC No. 2246), Yuba-Bear Hydroelectric Project (FERC Project No. 2266), and Drum-
Spaulding Project (FERC Project No. 2310).  The Study utilizes standard methods. 
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6.0 Schedule 
 
SSWD anticipates the schedule to complete the study as follows:  
 
Planning ............................................................................................................................ June 2016 
Collect Data .............................................................................................. August 2016 – May 2017 
QA/QC Review ....................................................................................... Ongoing throughout Study 
Study Report Preparation .......................................................................... June 2017 – August 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
7.0 Level of Effort and Cost 
 
SSWD estimates the cost to complete this study in 2015 dollars is between $60,000 and $80,000. 
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APPENDIX F 


HYDROLOGY AND POWER GENERATION DATA 
 
This appendix provides hydrologic data and powerhouse generation data on Compact Disc (CD) 
for the Project.  Data on the CD are organized into folders as summarized below. 
 
DSS Data Files.  This folder contains regulated (historical) hydrologic data, without-Project 
flow data and unimpaired flow data in HEC-DSS format.  A viewer for these files (HEC-
DSSVue) can be obtained from the United States Army Corps of Engineers (USACE) at the 
following website as of August 2015: http://www.hec.usace.army.mil/software/hec-
dssvue/downloads.aspx 
 
Exceedance Plots:  This folder contains both Microsoft Excel and Adobe Acrobat files of 
exceedance plots of historical regulated flows and reservoir storage, and unimpaired flows for 
locations throughout the Project Area.  Historical regulated mean daily flows and reservoir 
storage are presented for the full period of record for the following locations: 
 


• Camp Far West Reservoir storage 


• Camp Far West Reservoir water-surface elevation 


• Camp Far West Dam fish flow release 


• Camp Far West Dam low-level outlet 


• Camp Far West Reservoir Powerhouse 


• Camp Far West Dam Spillway 


• Bear River near Wheatland, CA 


• Bear River near Pleasant Grove, CA 
 
Mean daily unimpaired flows are presented in exceedance plots for the following locations: 
 


• Bear River at Camp Far West Dam 
 
Haze Charts:  This folder contains a Microsoft Excel and Adobe Acrobat file of figures 
showing daily flows for each water year overlain on top of one another to demonstrate historical 
trends and variability throughout the water year.  Haze charts are presented for the following 
locations: 
 


• Camp Far West Reservoir storage 


• Camp Far West Reservoir water-surface elevation 


• Camp Far West Dam fish flow release 


• Camp Far West Dam low-level outlet 



http://www.hec.usace.army.mil/software/hec-dssvue/downloads.aspx

http://www.hec.usace.army.mil/software/hec-dssvue/downloads.aspx
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• Camp Far West Dam Powerhouse 


• Camp Far West Dam Spillway 


• Bear River near Wheatland, CA 


• Bear River near Pleasant Grove, CA 
 
Monthly Summaries:  This folder contains a Microsoft Excel file and Adobe Acrobat file of bar 
charts showing average monthly flows and the range of average monthly flows throughout the 
period of record for a number of locations throughout the watershed.  The monthly average flows 
are presented for the following locations: 
 


• Camp Far West Reservoir storage 


• Camp Far West Dam fish flow release 


• Camp Far West Dam low-level outlet 


• Camp Far West Dam Powerhouse 


• Camp Far West Dam Spillway 


• Bear River near Wheatland, CA 


• Bear River near Pleasant Grove, CA 
 
Power Generation:  This folder contains a Microsoft Excel file with a time series of historical 
daily power generation at the Camp Far West Powerhouse for the period from 2005 through 
2014. 
 
Stage-Storage Curves:  This folder contains two spreadsheets relating reservoir water-surface 
elevation to reservoir storage and surface area for Camp Far West Reservoir.  One spreadsheet 
contains data measured in 1968 and was used to convert reservoir stage to storage for calendars 
years 1968 through 2008.  The other spreadsheet contains data measured in 2008 and was used to 
convert reservoir stage to storage starting January 1, 2009 through the present. 
 
In addition to the hydrologic data included in the CD, a memo describing methods used to 
develop unimpaired hydrology for the Bear River is included. 
 
Due to the file size of the Hydrology and Power Generation data, it is not filed with FERC or 
posted on the relicensing website, but a CD of the files can be obtained by contacting Jim Lynch 
at HDR (telephone 916-679-8740 or e-mail james.lynch@hdrinc.com). 
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Appendix F 
Hydrology and Power Generation Data  


on CD 
 
In conformance with the Federal Government’s paper reduction efforts and for efficiency 
purposes, a copy of Appendix F is not included in SSWD’s PAD, but the Appendix F – 
Hydrology and Power Generation Data CD is included by reference.  A copy of Appendix F will 
be made available by SSWD upon request. 
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Study 3.3 
INSTREAM FLOW STUDY 


February 2016 
 
1.0 Project Nexus 
 
South Sutter Water District’s (SSWD) continued operation and maintenance (O&M) of the 
existing Camp Far West Hydroelectric Project (Project) has a potential to affect fish habitat in 
the Bear River downstream of Camp Far West Dam. 
 
2.0 Study Goals and Objectives 
 
The goal of this Instream Flow Study (Study) is to determine if Project O&M affects habitat for 
fishes in the Bear River downstream of Camp Far West Dam  
 
The objective of the Study is to collect data adequate to meet the Study goal. 
 
The Study does not include the development of potential requirements in the new license. 
 
3.0 Existing Information and Need for Additional 


Information 
 
3.1 Species Records and Historical Instream Flow Study 
 
Existing, relevant and reasonably available information regarding fishes in the Bear River 
downstream of Camp Far West Dam is provided in Section 3.2.3 of SSWD’s Pre-Application 
Document (PAD).  Information regarding Endangered Species Act (ESA)-listed fishes in the 
Bear River from the non-Project diversion dam to the Feather River (i.e., lower Bear River) is 
provided in Section 3.2.3 of the PAD. 
 
As a summary, sporadic and limited fish surveys have occurred in the Bear River downstream of 
Camp Far West Dam.  Based on this limited information, two anadromous fishes listed as 
threatened under the ESA (Central Valley spring-run Chinook salmon [Oncorhynchus 
tshawytscha] Evolutionarily Significant Unit [ESU] and California Central Valley steelhead [O. 
mykiss] Designated Population Segment [DPS]) have been reported to occur.  Critical habitat for 
spring-run Chinook salmon ESU extends in the Bear River from the Feather River to 
approximately River Mile (RM) 5 (i.e., 5 miles upstream on the confluence), while critical 
habitat for CV steelhead DPS extends from the Feather River to the non-Project diversion dam at 
RM 16.9.  In addition, four special-status fishes are reported to occur.  These are CV fall- and 
late-fall-run Chinook salmon ESU, which is considered sensitive by the National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service (NMFS) (NMFS-S) and a 
species of concern (CSC) by the California Department of Fish and Wildlife (Cal Fish and 
Wildlife); and hardhead minnow (Mylopharodon conocephalus), Sacramento splittail 
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(Pogonichthys macrolepidotus) and Sacramento-San Joaquin roach (Lavinia s. symmetricus), 
each of which is considered a CSC by Cal Fish and Wildlife.  Other fishes reported to occur 
include black crappie (Pomoxis nigromaculatus), Pacific lamprey (Lampetra tridentate), riffle 
sculpin (Cottus gulosus), speckled dace (Rhinichtys osculus ssp.), Sacramento squawfish 
(Ptychocheilus grandis), Sacramento sucker (Catostomus o. occidentalis), smallmouth bass 
(Micropterus dolomieu), largemouth bass (M. salmoides), Western mosquitofish (Gambusia 
affinis), and resident trout (O. mykiss). 
 
Additionally, existing information indicates that flows in October and November influence the 
Chinook salmon run size, with reports as high as 300 in 1984 and as low as zero in 1985. 
 
Existing information also shows that, in some years, salmonids build redds in the lower Bear 
River, with most of the reported redds occurring from RM 5 to RM 16. 
 
SSWD found that an instream flow study was conducted in the lower Bear River in the mid-
1980s.  The study was first reported by SSWD in 1988, and later summarized in a report by Cal 
Fish and Wildlife in 1991 (CDFG 1991).1 
 
SSWD found little information regarding aquatic habitat in the lower Bear River.  Section 3.2.1 
of the PAD describes a habitat mapping study conducted by SSWD in 2015 and reported that the 
lower Bear River is generally less than 0.5 percent in gradient, with no falls, cascades, chutes, 
rapids, step runs, pocket water, or sheet flow habitat types, which are generally associated with 
steeper gradients and coarser substrate.  The substrate of the mapped units is dominated by 
gravel with mostly cobble sub-dominant.  Sand is a minor component though is often 
subdominant.  Increasing amounts of exposed bedrock and cobble substrates occur in the 
upstream direction to just downstream of the diversion dam.  Very little silt occurs in the active 
channel, though the banks are often composed of this finer material.   
 
SSWD found little instream cover, and most what was observed was due to the introduced giant 
cane (Arundo donax) concentrations that line and often extend across the channel.  The giant 
cane is pervious to flow, however, and serves to scour pools and develop some spawning gravel 
concentrations of spawning gravel (i.e., 2 millimeters [mm] to 64 mm), but occasionally up to 
128 mm nearer the diversion dam.  The report suggested that the giant cane provides cover and 
habitat heterogeneity. 
 
Existing, relevant and reasonably available information regarding flows and water temperature in 
the Bear River downstream of Camp Far West Dam is provided in Sections 3.2.2.5 and 3.2.2.9 of 
the PAD, respectively.   
 
In general, minimum flows (mean monthly) releases typically ranged between 10 and 15 cubic 
feet per second (cfs) from July to March and between 25 and 30 cfs in April, May and June from 
Water Year (WY) 1990 through WY 2014.  The primary full-flow rated gage used for flow 
                                                 
1  The California Department of Fish and Wildlife was previously the California Department of Fish and Game.  In this PAD, the 


California Department of Fish and Wildlife if referred to as “Cal Fish and Wildlife” except in references that were published 
before the name change in 2012.  In those cases, Cal Fish and Wildlife is referred to as the “California Department of Fish and 
Game” or “CDFG.” 
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characterization in the lower Bear River is the Wheatland gage (USGS 11424000), which is 
located approximately 6.5 miles downstream of Camp Far West Dam and reflects releases from 
Camp Far West Reservoir through the powerhouse, low-level outlet and spills over Camp Far 
West Dam less diversions at SSWD’s Conveyance Canal and CFWID’s Canal.  The Wheatland 
gage has been in active operation since October 1928.  Figure 3.1-1 shows average monthly 
streamflow for the Bear River near Wheatland gage for WYs 1967 through 2014.  Maximum 
monthly flows in the Bear River are significantly higher than monthly averages because they 
typically represent significant precipitation events. 
 


 
Figure 3.1-1.  Mean monthly streamflow for the Bear River near Wheatland gage (USGS Gage 
11424000) from WY 1967 through WY 2014. 
 
 
Monthly temperature data collected by the California Department of Water Resources (DWR) 
from 1964 to 1987 near Wheatland reported temperatures ranging from as low as 6 degrees 
Celsius (°C) in winter months to as high as 30°C in the summer months.  Data collected by 
SSWD from April 2015 to September 2015 reported mean daily water temperatures ranged from 
as low as 10°C just below the non-Project diversion dam in April to 30°C in early July in the 
vicinity of the Pleasant Grove Bridge near RM 7.4.  Water temperatures in the Bear River 
warmed while moving downstream.  At the four locations between Highway 65 (RM 11.4) and 
the Feather River confluence (RM 0.1), instantaneous water temperatures exceeded 20°C for 
most of the monitoring period. 
 
Additional information, which will be provided by this Study, is needed to address the Study 
goal.  Specifically, this Study will develop flow-habitat relationships for target fishes in the 
lower Bear River using a 2-dimensional flow model. 
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Analyses performed as part of this Study will use results developed during the performance of 
SSWD’s relicensing Studies 2.1, Water Temperature Monitoring, 2.2, Water Temperature 
Modeling, and 3.1, Salmonid Redds.  In addition, the Study will use data from SSWD’s Water 
Balance/Operations Model (Appendix G in the PAD). 
 
4.0 Study Methods and Analysis 
 
4.1 Study Area 
 
For the purpose of this Study, the Study Area includes the Bear River from the non-Project 
diversion dam to the confluence with the Feather River.2  Figure 4.1-1 shows a map of the Study 
Area. 
 


                                                 
2  The 1.3 mile-long section of the Bear River from the Camp Far West Dam and the non-Project diversion dam is not included 


in the Study Area because it is primarily a backwater behind the diversion dam and does not have a significant floodplain.  
Further, andromous fishes, one of the target species, cannot access this section of river since the diversion dam is physical 
barrier to upstream migration, and there is no ESA-listed critical habitat in this section of river.  
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Figure 4.1-1.  Study Area of Instream Flow Study. 
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4.2 General Concepts and Procedures 
 
The following general concepts and practices apply to all SSWD relicensing studies:  
 


• Personal safety is the most important consideration of each fieldwork team. 


• If required for the performance of the study, SSWD will make a good faith effort to 
obtain permission to access private property well in advance of initiating the study.  
SSWD will only enter private property if such permission has been provided by the 
landowner. 


• SSWD will acquire all necessary agency permits and approvals prior to beginning 
fieldwork for a study that requires them. 


• Field crews may make variances to the study plan in the field to accommodate actual 
field conditions and unforeseen problems.  When a variance is made, the field crew will 
follow to the extent applicable the protocols in and intent of the study plan.  


• When SSWD becomes aware of a variance to the study plan, SSWD will issue an e-mail 
to the Federal Energy Regulatory Commission (FERC), NMFS, United States Fish and 
Wildlife Service, Cal Fish and Wildlife and the State Water Resources Control Board 
describing the variance and reason for the variance.  SSWD will summarize in its Draft 
Application for New License (DLA) and in its Final Application for New License (FLA) 
all study plan variances. 


• SSWD’s performance of the study does not presume that SSWD is responsible in whole 
or in part for measures that may arise from the study. 


• If Global Positioning System (GPS) data are required by a study plan, they will be 
collected using either a Map Grade Trimble GPS (i.e., sub-meter data collection accuracy 
under ideal conditions), a Recreation Grade Garmin GPS unit (i.e., 3-meter data 
collection accuracy under ideal conditions), or similar units.  GPS data will be post-
processed and exported from the GPS unit into Geographic Information System (GIS) 
compatible file format in an appropriate coordinate system using desktop software.  The 
resulting GIS file will then be reviewed by both field staff and SSWD’s consultant’s 
relicensing GIS analyst.  Metadata will be developed for deliverable GIS data sets.  Upon 
request, GIS maps will be provided to NMFS, United States Fish and Wildlife Service, 
Cal Fish and Wildlife or State Water Resources Control Board in a form, such as ESRI 
Shapefiles, GeoDatabases, or Coverage with appropriate metadata.  Metadata will be 
Federal Geographic Data Committee compliant. 


• SSWD’s field crews conducting relicensing studies will record incidental records of 
aquatic, botanical and wildlife species observed during the performance of a study.  All 
incidental observations will be reported in the DLA and FLA.  The purpose of this effort 
is not to conduct a focused study (i.e., no effort in addition to the specific field tasks 
identified for the specific study plan) or to make all field crews experts in identifying all 
species, but only to opportunistically gather data during the performance of a relicensing 
study.  Species included for incidental observation will include, but are not limited to: 
bald eagle (Haliaeetus leucocephalus); golden eagle (Aquila chrysaetos); osprey 
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(Pandion haliaetus); any bats or positive sign of bats; Chinook salmon (Oncorhynchus 
tshawytscha) and steelhead (O. mykiss), including redds and carcasses; northern western 
pond turtle (Actinemys marmorata); foothill yellow-legged frog (Rana boylii); American 
bullfrog (Lithobates catesbeianus), and aquatic invasive species. 


• Field crews will be trained on, provided with, and use materials (e.g., Quat disinfectant) 
for decontaminating their boots, waders, and other equipment between water-based study 
sites.  Major concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., 
zebra mussel, Dreissena polymorpha). 


• If in the performance of a study, SSWD observes an ESA-listed or special-status species, 
within 30 days of the observation SSWD will submit to Cal Fish and Wildlife’s 
California Natural Diversity Database a record, on the appropriate form, of the 
observation. 


• If a study plan requires collection and reporting of time series data, the data will be 
provided at a minimum in Microsoft® Excel (*.xls) or HEC-DSS (*.dss) format.  A 
viewer for *.dss files (HEC-DSSVue) can be obtained from the United States Army 
Corps of Engineers at the following website as of October 2015: 
http://www.hec.usace.army.mil/software/hec-dssvue/. 


• If a field crew encounters human remains during field work, all work within a 100-foot 
radius of the discovery will stop immediately.  The field crew will not disturb the remains 
in any way, secure the area to the best of its ability, mark the location with flagging tape 
in such a way as to not draw attention to the remains, and record the location using a GPS 
unit or plot the location by hand on a map if no GPS unit is available.  As soon as 
possible thereafter, the field crew will contact SSWD and the relicensing Cultural 
Resources Lead to report the discovery.  SSWD will report the finding and initiate the 
appropriate steps required under State of California and federal law to address the 
discovery.  Any human remains encountered will be treated with respect, and the field 
crew members will keep the location confidential and will not disclose the location of the 
discovery to the public or to any other study crews.  The field crew will keep a log of all 
calls/contacts it makes regarding the discovery and that details the event.  Work will not 
proceed in the secured area of the discovery until provided clearance by SSWD. 


 
4.3 Methods 
 
The Study will be performed in eight steps: 1) site selection; 2) field data collection; 3) hydraulic 
modeling; 4) Habitat Suitability Criteria (HSC) selection; 5) aquatic habitat modeling; 6) riparian 
analysis; 7) time series modeling; and 8) prepare report.  Each of these steps is described below. 
 
4.3.1 Step 1 – Site Selection 
 
The establishment of two Study sites will be based on four sources of information:  1) existing 
salmon survey records from the lower Bear River in the mid 1980s (CDFW unpublished data); 2) 
existing habitat mapping results in SSWD’s PAD; 3) existing Light Detection and Ranging 
(LiDAR) data collected either in 2008 or 2010 for the DWR Central Valley Floodplain 
Evaluation and Delineation Program and data collected in 2012 by Placer County in the lower 



http://www.hec.usace.army.mil/software/hec-dssvue/
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Bear River, available through United States Geological Survey (USGS) as a National Elevation 
Dataset Digital Model (NOAA 2015);3 and 4) topographic data and channel form analyses 
(Section 4.3.1.1, below).  To ensure adequate representation of the variety of habitat types and 
channel forms present in the Study Area, each site will be long enough to sufficiently capture a 
diversity of channel forms and habitat types.  
 
From preliminary information review, one site will be located between RM 15.3 and RM 14.0, 
and a second site will be located in the vicinity of Pleasant Grove Road, between RM 8.1 and 
RM 6.9.  As noted above, final site locations will be selected by SSWD. 
 
4.3.1.1 Channel Form 
 
To inform the process of representative site selection, a GIS-based LiDAR analysis will be used 
to delineate Study Area “Valley” into channel types.  The “valley” will be defined as the area 
between the toes of the United States Army Corps of Engineers’ (USACE) levees or other slope 
that restricts the channel from any lateral movement, which also defines the “confinement” of the 
channel.  Confinement will be based on the width of the low flow active channel (LFAC) relative 
to the valley.  The low flow active channel is hydrologically important in this regulated system 
because it reflects the dominant discharge during periods when the flow is controlled, usually 
between 10 cfs and 25 cfs.  Based on habitat mapping and field reconnaissance, it was evident 
that this was where the vegetation transitions from hydric to more terrestrial types.  The channel 
types that will be defined include, but are not limited to: 
 


• Confined:  Less than two LFAC that will fit within the valley walls. 


• Moderately Unconfined:  Two to four LFAC will fit within the valley walls and well 
developed gravel bars exist on one or both sides.  Side channels and mid-channel bars are 
common. 


• Unconfined: More than four LFAC will fit within the valley walls and floodplain is 
composed of a variety of vegetation types and depositional forms; floodplain is generally 
connected hydrologically to the main stem. 


 
There may be other channel types within the Study Area that do not fit into these simplified 
categories; additional types may be added by SSWD, as needed.  In addition, SSWD may modify 
definitions to better fit the types and range of types observed upon data review and field surveys. 
 
To support the channel form analysis, historical aerial photographs (if existing and readily 
available, and of good quality) of the Study Area will be gathered from pre- and post-dam 
construction. 
 
Lastly, to confirm the GIS-based LiDAR channel form classification, field validation will be 
conducted.  In addition to the two Study sites described above, five random sites, each with a 
length of 20 channel widths, within each channel form identified during LiDAR analysis will be 


                                                 
3  If SSWD determines the existing LiDAR data are inadequate for the Study, SSWD will acquire airborne LiDAR data of the 


two Study sites.  Ideally, data will be acquired during the winter, when leaves have fallen and river flow is less than 25 cfs. 
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selected to quantify channel confinement, erosion extent and type along both banks, and type of 
bank material. 
 
4.3.2 Step 2 – Field Data Collection 
 
4.3.2.1 Channel Topography 
 
For the purpose of hydraulic model surface development, additional topographic data will be 
collected using a variety of methods.  Initially, LiDAR coverage will be evaluated and used to 
describe the majority of each Study site not submerged at the time the LiDAR was collected.  
Additional topography data collection will be completed utilizing a Real Time Kinematic (RTK) 
GPS topographic survey conducted on foot.  In the event GPS reception is of poor quality, a 
Robotic Total Station (RTS), surveyed into the RTK survey network, will be used.  
 
4.3.2.2 Substrate and Cover Type Mapping 
 
Field crews will delineate substrate polygons covering each Study site using an iPad loaded with 
high resolution aerial photos and GIS layer data.  Substrate polygons will be delineated based on 
classification strategies which correspond to substrate size for target species habitat use data (i.e., 
HSC) presented in Section 4.3.4. 
 
Cover type mapping will be conducted at each Study site in detail by a combination of methods 
and will correspond to cover types (i.e., none, cobble, boulder/rip-rap, riparian vegetation, 
streamwood) for target species habitat use data (i.e., HSC) presented in Section 4.3.4.   
 
Field mapping of riparian vegetation polygons will be performed by a crew of two botanists and 
the use of an iPad and a Trimble® Geo-6 (or similar) resource-grade GPS unit.  Representative 
features will be mapped by hand directly with the devices onto pre-installed, rectified, high 
resolution color aerial photographs (i.e., local balloon imagery).  Hard-copies of the aerial photos 
will also be used to map boundaries of reference polygons and make notes on their 
characteristics. 
 
The GPS reference data will be exported into GIS, compiled into organized data sets and used to 
guide the digitizing of complete plant community/vegetation boundaries for each of the two 
Study areas with ArcMap 10.  All resulting GIS data will be projected in NAD 83 State Plane 
California Zone III, Feet. 
 
Observations of large woody material (LWM) will be documented within the bounds of the two 
Study sites.  LWM will be counted as follows:  all LWM greater than 3 feet (ft) in length within 
the active channel within four diameter classes (i.e., 4-12 inches [in.], 12-24 in., 24-36 in., and 
greater than 36 in.) and four length classes (i.e., 3-25 ft, 25-50 ft, 50-75 ft, and greater than 75 
ft).  More detailed measurements will be taken for key pieces located within Study sites.  Key 
pieces of LWM are defined as pieces either longer than 0.5 times the bankfull width, or of 
sufficient size and/or are deposited in a manner that alters channel morphology and aquatic 
habitat (e.g., trapping sediment or altering flow patterns).  Key piece characteristics to be 
recorded will include: 
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• piece location, either mapped onto aerial photos or documented with GPS 


• piece length 


• piece diameter 


• piece orientation 


• position relative to the channel 


• whether the piece has a rootwad 


• tree species or type (e.g., conifer or hardwood) 


• whether the piece is associated with a jam or not 


• the number of large pieces in the jam 


• recruitment mechanism 


• function in the channel 
 
Lastly, surface-level photographs will be taken for documenting the physical condition and 
general ecological biological characteristics of the two Study areas.  Each photo location will be 
geo-referenced.  The direction of each photo will be recorded using a compass and written 
descriptions for each photograph will be provided.  
 
4.3.2.3 Hydraulic Calibration 
 
Water Surface Elevation (WSE), discharge, and spot calibration depths and velocities will be 
collected throughout each model domain at three calibration flows.  These hydraulic parameters 
will be measured using a combination of standard techniques.  Spot velocities, depths and WSE 
measurements will be collected over the entire longitudinal profile of each model site.  Site 
discharge will be measured at multiple locations and at least twice per day, according to standard 
USGS methods (Rantz 1982).   
 
WSEs will be collected using a Trimble® R-8/10 RTK GPS or Trimble® Robotic S8 total 
station at a minimum of 50 spot locations throughout the wetted channel for each calibration 
flow.  At the same locations, depth and velocity validation data will be collected by Swoffer® 
flow meters or an Acoustic Doppler Current Profiler (ADCP) in which data are spatially 
referenced using an onboard Trimble® R-10 RTK GPS.  
 
The site discharge, or target calibration flow, is the discharge released at the control point (i.e., 
Project dam or diversion), whereas the measured calibration flow represents the actual discharge 
at the model site as measured with calibrated flow meters.  The source of any differences 
between target and measured flows primarily depends on the accuracy of flow control at the 
upstream control point and intervening accretion or loss between the control point and the Study 
site.  Discharge at each site will be measured using a combination of manual velocity meters and, 
if required, an ADCP near the upstream end of each site or at the best measurement location 
identified in the field.  The model of Swoffer® velocity meter to be used is accurate at velocities 
ranging from 0.1 to 25.0 feet per second.  Published technical specifications for the Teledyne 
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RDI® Rio Grand 1200 kHz ADCP are: velocity accuracy:  ±0.25 percent of the (water + boat), 
velocity ±0.25 centimeter per second, a velocity resolution of 0.1 centimeter per second and 
maximum water velocity of ±20 meters per second. 
 
The three target flows for aquatic habitat modeling will be 25 cfs, 75 cfs, and 200 cfs.  The target 
flow of 200 cfs will be used as the primary calibration data set.  WSEs corresponding to flows 
greater than 200 cfs will be measured by field staff, or if field conditions are not considered safe, 
data will be collected at multiple locations in each Study site using pre-deployed stage recording 
devices (i.e., Onset U-20 Hobo pressure transducers).  Initial WSEs will be surveyed for 
validation purposes when the instrumentation is installed and again when the instrumentation is 
removed. 
 
It is anticipated that hydraulic-habitat relationships modeled in each Study site will extend from 
approximately 10 cfs to 500 cfs but this range will ultimately be dependent on the overall quality 
of site specific rating curves.  The upper limits of the riparian inundation rating curves will be 
dependent on the highest flow recorded during the course of the Study.  
 
In addition to the calibration data, on-site photographs will be collected to document site 
conditions during each survey flow event.  A representative collection of site photos, arranged by 
calibration survey flow will provided in the report as an attachment. 
 
4.3.2.4 Quality Control 
 
For each field survey conducted, the Trimble® R8/R10 GPS receiver base station will be set up 
over a locally installed benchmark.  The base station will record GPS positions during the survey 
while sending out real time kinematic corrections via a radio link to RTK rover units (R8/R10) 
which collect positions and data.  After the first survey session, one of the day’s static GPS data 
files collected by the base station will be submitted to the National Oceanic and Atmospheric 
Administration’s (NOAA) Online Positioning User Service (OPUS).  OPUS returns a position 
corrected and mapped into the high accuracy National Spatial Reference System (NSRS).   
 
Using Trimble® Business Center software, the OPUS-corrected position will then be used to 
correct the network of rover collected points from that survey session.  For all subsequent survey 
sessions, the base station will be manually assigned to the OPUS corrected position and all rover 
data collected in the established coordinate system consistent with the first survey session.   
 
Field staff will record the height of the receiver above the benchmark, note the base coordinate 
as entered into the unit, and note serial numbers, height of receivers above ground, and file 
names used on each of the rovers each survey day. 
 
4.3.3 Step 3 – Hydraulic Modeling 
 
4.3.3.1 Surface and Mesh Development 
 
Hydraulic modeling for each Study site will use River2D (Steffler and Blackburn 2002).  The 
River2D model uses the finite element method to solve the basic equations of vertically averaged 
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2D flow incorporating mass and momentum conservation in the two horizontal dimensions 
(Steffler and Blackburn 2002).  The model incorporates a simplified shallow groundwater 
representation to allow elements at the water’s edge to have vertices above and below the water 
surface.  The location of the water’s edge is interpolated from the three points of each triangular 
element spanning the point of zero depth.  It is relevant to point out that the shallow groundwater 
equations used in the River2D model do not represent complex surface-groundwater exchange 
mechanisms (i.e., shallow/deep aquifer, water table, upwelling, gains/losses) but are only used to 
deal with the representation of water surface elevations in the model domain.  
 
The main input parameters for the River2D model include channel surface topography, bed 
roughness (in the form of an effective roughness height), and upstream and downstream 
hydraulic boundary conditions (i.e., water levels and discharge).  Accurate topography is the 
primary variable that allows for the development of a well calibrated model.  
 
Topographic surfaces will be constructed by combining the total station survey data, RTK GPS 
standard survey data, bathymetric data, and the LiDAR ground return data. In order to increase 
the definition in areas of topographic gradient and variability, breaklines will be defined within 
the topographic surface.  Breaklines enforce the topographic surface to ‘snap’ to the entire length 
of the line and are used to define features with large vertical gradient changes, such as cascades, 
tow of slopes, and boulders.  
 
Before entering the data into the River2D model, topographic data from the site will be reviewed 
for errors in ArcMap and ArcScene using the high resolution imagery.  Triangulated Irregular 
Networks (TINs) will be developed to visualize the data in two and three dimensions  
 
Mesh development will follow procedures outlined in the R2D_Mesh Users Manual (Waddle 
and Steffler 2002).  When building a computational mesh, it is important to optimize for 
computational performance without sacrificing mesh quality.  Using the topographic surface 
nodes to define the mesh is not recommended as the computational requirements for such a 
model exceed the limits of the software and currently available computer hardware.  Instead, a 
low density uniform mesh is developed and then refined using a variety of techniques.  
 
As recommended by the R2D_Mesh’s Users Manual, a balance between mesh density and 
computational burden will be addressed in part by applying a procedure called ‘wet refinement,’ 
which places nodes at the centroid of each mesh element.  This process ensures the appropriate 
mesh density in wetted areas only, while limiting mesh density in dry areas. 
 
Another method used to refine the mesh is to review mesh-generated elevation contours as 
compared to bed elevation contours at an interval of 0.82-ft with a goal of close contour 
approximation.  Since the topographic points and mesh nodes are not in the same location, the 
contours will not be exactly the same.  Therefore, to increase contour agreement, additional 
nodes will be added in topographically complex areas.  
 
A third method used to refine the mesh will be to identify large elevation differences between 
topographic data points and the interpolated elevation of each mesh triangle.  Most often, large 
elevation differences exist in areas of high gradient (e.g., cascade) or significant localized 
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topographic relief (e.g., cliff or vertical bank).  Mesh triangles that exceed a 0.82-ft difference 
threshold are highlighted yellow in the mesh development software and further refined until the 
difference is no longer detected.  
 
QI is a mesh quality index where a value of 1.0 represents a mesh comprised of perfect 
equilateral triangles.  The goal minimum triangle quality index (QI) for each computational mesh 
is 0.15.  Low QI values (i.e., <0.10) do not necessarily compromise model quality, but will 
increase computational run times.  Tools in the mesh development software are used to improve 
geometry to achieve the minimum goal QI value. 
 
One base mesh representing the model domain will be used for all simulation runs.  However, it 
will be necessary to make small changes if model run time errors (i.e., eddy shedding velocity 
oscillation, extremely high velocity, or Froude number) occur.  To achieve the appropriate mesh 
density over all simulation flows, the single mesh will be iteratively refined in the context of the 
full range of possible wetted areas. 
 
4.3.3.2 Flow Model Calibration 
 
Flow model parameters such as bed roughness (Ks, in the form of an effective roughness height), 
substrate transmissivity (tr) and eddy viscosity can be adjusted during model calibration to 
reflect field conditions.  A stage-wise approach with target criteria for model performance will 
be used to guide calibration.  The specific stages and criteria are discussed below. 
 
The term Ks is scientific notation for bed roughness factor (in meters) and the term refers to 
gradation of material in the river.  Compared to traditional one-dimensional models, where many 
two-dimensional effects are abstracted into the resistance factor, the 2D resistance term accounts 
only for the direct bed shear (Steffler and Blackburn 2002).  Ks is iteratively varied as necessary 
to match observed water surface elevations using the default transmissivity of tr = 0.1.  In 
general, the initial Ks value entered is 1-3 times the grain size documented during field data 
collection.  A single optimal value of Ks (i.e., homogeneous substrate material) or multiple 
regional Ks values (i.e., heterogeneous substrate material and/or large elevation changes) may be 
selected for each Study site based on the model performance results.  
 
Groundwater transmissivity (tr) is a user-defined variable which corresponds to groundwater 
flow and the relationship to surface flow.  The default value is 0.1 which ensures that ground 
water discharge is negligible.  Because subsurface flow may be present at the Study site, the 
default value of tr will be modified to aid in the wetting and drying of off-channel or backwater 
areas.  For comparison, results of the transmissivity sensitivity tests are compared to aerial 
imagery and field photos. 


For the initial hydraulic model, hydraulic calibration tests will be conducted using the target 
calibration flow of 200 cfs.  Bed roughness and transmissivity will be varied as necessary to 
match observed WSEs and wetted area.  As part of normal calibration, K and tr values are 
incrementally adjusted through an integrative sensitivity analysis until modeled WSEs calibrated 
well to observed WSEs.  In addition to the WSE comparisons, velocity and depth predictions 
were compared to field measured data to evaluate changes made to Ks. 
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The target criterion for mean error in WSE between simulated versus observed data is, to a large 
extent, based on the accuracy of the RTK GPS equipment used to measure WSE.  The channel 
gradient and topography also take into consideration where frequent shoals, cascades, and riffle 
habitats can increase differences between field data and model data.  In a comprehensive report 
on hydraulic modeling YCWA (2013) states:  
 


For WSE, the SRH2D v2.1 model [i.e., 2D hydraulic model] can only be 
as accurate locally as the bed elevation variation arising from the presence 
of cobble substrate throughout most of the river. This means that if a bed 
elevation measurement is made on the top of a cobble versus in the space 
between cobbles, then the model’s WSE will be different between those 
two locations simply because of bed topography. Therefore, the 
benchmark for model performance for WSE is a combination of the WSE 
measurement error (i.e., ~0.15 - 0.2 ft) and the bed elevation uncertainty 
due to measurement method accuracy and bed substrate variability (i.e., 
~0.25 - 0.35 ft). These errors are not uniform, but are statistically 
distributed with uncertainty. Therefore, WSE performance will also be 
statistically distributed with uncertainty. There is no single constant WSE 
deviation value that can be correctly stated as the acceptable threshold for 
model performance. Note that the highest quality topographic survey 
recognized by the USACE has an accuracy of 0.5 ft. 


 
Given the expected site characteristics in the Study sites, a goal of 0.10 ft difference between 
simulated and observed WSE will be targeted.  This target will exceed the aforementioned 
industry standards. 
 
Similarly, no specific target calibration criteria exist for velocity or depth parameters as these 
variables are greatly influenced by the differences in topographic detail between the field 
conditions, initial bed file detail, and the final bed detail resulting from the interpolated mesh.  
Using professional judgment and standard industry practice, velocity and depth variables are 
reviewed for reasonableness and significant errors in depth (i.e., 0.33 ft mean error) and velocity 
(i.e., 0.5 feet per second mean error) are evaluated.  For all sets of model calibration variables, 
the correlation coefficient (r) and the coefficient of determination (r2) (i.e., percent of variance in 
an indicator variable explained by a factor and the measure of the proportion of variance of 
model results, respectively) were calculated.  In general, coefficients greater than 0.7 are 
expected while coefficient of determination values for velocity magnitude are expected to be 
within a range of 0.4 and 0.8 (Pasternack 2011).  


Flow field velocity vectors (i.e., the direction and magnitude) are used to evaluate velocity 
prediction reasonableness during the calibration process, but are otherwise not incorporated into 
the statistical review process. 
 
Model convergence for a given hydraulic simulation is achieved and accepted when the inflow 
(Qin) equals outflow (Qout) and the solution change is nominal.  Solution change is the relative 
change in the solution variable over the last time step.  Specific criteria thresholds do not exist 
for these parameters and are largely based on the magnitude of the simulation discharge and the 
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professional judgment of the modeler.  The solution change goal will be 0.0001, or less.  These 
values are consistent with recommendations for these metrics made in the River2D User Manual 
(Steffler and Blackburn 2002). 
 
4.3.3.3 Rating Curve Development 
 
Other than highly detailed topography, the downstream rating curve, also known as the 
downstream model boundary condition, is the most important element of the simulation process.  
Without site-specific field data, hydraulic simulation starting parameters (i.e., starting water 
surface elevations) can only be estimated and often rely on rating curves developed for another 
location and channel geometry. 
 
On-site rating curves will be developed using a combination of field measurements of stage and 
discharge, stage recording pressure transducers and 15-minute USGS gage records.  Stage 
recorders will be deployed at the top and bottom of the Study site to passively record stage over 
time.  To relate WSE to discharge, WSE will be measured directly above each installed logger at 
the time of deployment.  A barometric pressure transducer will also be located at the site to 
compensate for changes in atmospheric pressure.  For validation purposes, WSEs are measured 
during calibration flow surveys in the vicinity of the recorder.  
 
4.3.4 Step 4 – Target Species and Habitat Suitability Criteria 
 
Based on existing and available fish information and special-status listings for the Study Area, 
the following two fish species will be modeled in each Study site: 1) fall-run Chinook salmon 
and 2) hardhead minnow.  Habitat modeling for additional ESA-listed or special-status fishes 
will be included in this Study if results from SSWD’s relicensing Study 3.1, Salmonid Redd, or 
Study 3.2, Stream Fish Populations, document these ESA-listed fish species or special-status 
fishes in the Study Area, and HSC for these fishes are readily available and applicable to the 
riverine conditions of the Study Area. 
 
Habitat suitability criteria define the range of microhabitat variables that are suitable for a 
particular species and lifestage of interest.  Variables typically defined with HSC include depth, 
velocity, instream cover and bottom substrate.  HSC values range from 0.0 to 1.0, indicating 
habitat conditions that are unsuitable to optimal, respectively.  HSC provide the biological 
criteria input to the River2D model which combines the physical habitat data and the habitat 
suitability criteria into a site-wide habitat suitability index (i.e., Weighted Usable Area or WUA) 
over a range of simulation flows.  WUA is defined as the sum of stream surface area within a 
nodal area model domain or stream reach, weighted by multiplying area by habitat suitability 
variables, most often velocity, depth, and substrate or cover, which range from 0.0 to 1.0 each.  
Target species and lifestage HSC for fall-run Chinook salmon will use those developed for use 
during the Yuba River Development Project (FERC No. 2246) relicensing Instream Flow Study 
(YCWA 2013).  Spawning, juvenile and rearing lifestages will be modeled.   
 
It is anticipated that these HSC may require some modification to appropriately be used in this 
Study as the general river conditions under which the curves were developed may differ 
significantly from current conditions in the lower Bear River.  Modifications to HSC will be 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Study Plan Instream Flow 
 ©2016, South Sutter Water District Page 17 of 28 


made by a regional HSC expert familiar with the proposed curves and any changes will be 
thoroughly documented in the final report.  HSC transferability tests, as outlined by Thomas and 
Bovee (1993), will not be applied to this Study, given the periodic and limited number of 
salmonid observations in the lower Bear River. 
 
Hardhead will be modeled using HSC developed for Nevada Irrigation District’s Yuba-Bear 
Hydroelectric Project (FERC No. 2266) relicensing and PG&E’s Drum-Spaulding Project 
(FERC No. 2310) relicensing (NID and PG&E 2011).  Table 4.3.1 identifies the target species, 
lifestages and associated HSC to be used in this Study. 
 
Table 4.3.1.  Target Species and Habitat Suitability Criteria. 


Target Species Lifestages to be Modeled HSC Source HSC Modification Expected 
Fall-run Chinook Salmon Spawning, fry, juvenile YCWA 2013 Yes 


Hardhead MInnow Juvenile, adult NID and PG&E 2011 No 


 
 
Preliminary HSC for fall-run Chinook salmon are presented in Table 4.3-2 and plotted in Figure 
4.3-1.  As stated above, SSWD may modify these HSC based on a review of channel and flow 
conditions at the time when the HSC input data were collected. 
 
Table 4.3-2.  Fall-run Chinook salmon HSC values (YCWA 2013). 


Life Stage 
Velocity HSC Depth HSC Substrate1/Cover2  HSC  


ft/sec Suitability ft Suiatbility -- Suitability 


Spawning 


0.22 0.00 0.25 0.00 31 0.00 
0.85 0.20 0.45 0.10 32 1.00 
1.30 0.52 0.65 0.20 195 1.00 
1.55 1.00 0.75 0.50 196 0.00 
2.95 1.00 0.95 1.00 -- -- 
3.25 0.50 2.00 1.00 -- -- 
5.32 0.00 3.00 0.20 -- -- 


-- -- 4.80 0.02 -- -- 
-- -- 7.80 0.02 -- -- 
-- -- 7.90 0.00 -- -- 


Fry 


0.00 1.00 0.00 0.00 none 0.25 
0.10 0.99 0.10 0.12 cobble 0.40 
0.20 0.95 0.20 0.31 boulder/riprap 0.33 
0.30 0.89 0.30 0.58 riparian vegetation 1.00 
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Table 4.3-2.  (continued) 
Life Stage 


Velocity HSC Depth HSC Substrate1/Cover2  HSC 
ft/sec Suitability ft Suitability -- Suitability 


Fry 
(continued) 


0.40 0.81 0.40 0.85 stream wood 1.00 
0.60 0.65 0.50 0.99 -- -- 
0.70 0.56 0.60 1.00 -- -- 
0.80 0.49 0.80 1.00 -- -- 
0.90 0.42 0.90 1.00 -- -- 
1.10 0.30 1.10 1.00 -- -- 
1.30 0.22 1.20 1.00 -- -- 
1.40 0.19 1.50 0.92 -- -- 
1.70 0.13 1.90 0.75 -- -- 
2.00 0.10 2.00 0.69 -- -- 
3.62 0.00 2.30 0.55 -- -- 


-- -- 2.40 0.48 -- -- 
-- -- 2.50 0.45 -- -- 
-- -- 2.70 0.38 -- -- 
-- -- 3.10 0.26 -- -- 
-- -- 3.30 0.21 -- -- 
-- -- 3.40 0.18 -- -- 
-- -- 3.60 0.16 -- -- 
-- -- 3.70 0.14 -- -- 
-- -- 3.90 0.11 -- -- 
-- -- 4.30 0.07 -- -- 
-- -- 4.50 0.06 -- -- 
-- -- 4.60 0.05 -- -- 
-- -- 4.80 0.05 -- -- 
-- -- 5.10 0.04 -- -- 
-- -- 5.20 0.03 -- -- 
-- -- 5.60 0.02 -- -- 
-- -- 18.40 0.02 -- -- 
-- -- 18.50 0.00 -- -- 


Juvenile 


0.00 1.00 0.20 0.00 none 0.30 
0.10 1.00 0.55 0.50 cobble 0.50 
0.20 0.99 1.50 1.00 boulder/riprap 0.50 
0.30 0.98 2.50 1.00 riparian vegetation 1.00 
0.40 0.97 3.50 0.35 stream wood 1.00 
0.50 0.96 5.00 0.35 -- -- 
0.60 0.94 6.00 0.20 -- -- 
0.70 0.92 11.90 0.00 -- -- 
0.80 0.89 -- -- -- -- 


1 Mean particle diameter (mm) in substrate polygons. 
2 Cover type notes: substrate polygons must contain >30% cobble or >10% boulder/riprap, and cover includes 3ft buffer around edge of riparian 


vegetation or 6ft buffer around stream wood. 
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Figure 4.3-1.  Depth and velocity HSC curves for spawning, fry, and juvenile fall-run Chinook 
salmon (YCWA 2013). 
 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Instream Flow Study Plan February 2016 
Page 20 of 28 ©2016, South Sutter Water District 


The HSC for hardhead minnow are presented in Tables 4.3-3 and plotted in Figures 4.3-2, 
respectively.   
 
Table 4.3-3.  Hardhead suitability for juvenile and adult life stages (NID and PG&E 2011). 


Life Stage Velocity HSC Depth HSC 
ft/s Suitability ft Suitability 


Juvenile 


0.00 1.00 0.50 0.00 
0.25 1.00 0.67 1.00 
1.75 0.25 3.67 1.00 
2.60 0.00 8.71 0.10 


-- -- 18.00 0.10 


Adult 


0.00 0.82 0.66 0.00 
0.20 1.00 2.62 1.00 
0.90 1.00 18.00 1.00 
2.13 0.22 -- -- 
3.50 0.00 -- -- 
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Figure 4.3-2.  Hardhead minnow velocity and depth suitability (NID and PG&E 2011). 
 
 
HSC for velocity and depth will be used for all target species life stages.  Substrate and cover 
criteria will only be applied to the fall-run Chinook salmon HSC.  Substrate and cover criteria 
will not be applied to the adult and juvenile lifestages of hardhead.  In general, observations 
suggest that hardhead do not occupy habitat in stream channels based on substrate but are rather 
observed over sand-gravel-boulder substrates (Moyle 2002).  Hardhead are often observed in the 
deepest stream habitats available, where the depth of pool or run habitat may act as cover rather 
than utilizing traditional cover types (i.e., undercut banks, LWM, overhanging vegetation).    
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4.3.5 Step 5 – Aquatic Habitat Modeling 
 
4.3.5.1 Simulation Flows 
 
A total of 18 discharges will be simulated for each Study site.  Habitat suitability and WUA for 
all target fish species and life stages will be calculated for each simulation flow.  WUA is 
calculated as the product of a composite habitat suitability index at every node in the domain and 
the area associated with each node.  In order to calculate habitat suitability, four data inputs are 
required:  a fish preference file (i.e., HSC), a channel index, depth, and velocity.  
 
Fish preference files contain suitability values (0.0 to 1.0) for velocities, depths, and 
substrate/cover.  A fish preference file is loaded into River2D as a text file.  Depth and velocity 
values are provided from the model once a simulation has converged and is at a steady state.  
Channel index files are a River2D model file equivalent to a substrate and cover map of the 
entire model domain. 
 
The WUA calculation will use the standard triple product function which multiplies depth, 
velocity, and channel index together.  Channel index interpolation will be defined using discrete 
node selection (i.e., nearest node rather than a continuous linear interpolation of the channel 
index values from surrounding nodes).  Discrete node selection is typically applied to substrate 
classifications such that the original substrate code value is maintained.  When cover codes are 
defined for HSC, a continuous interpolation is applied as a gradient of cover may be best 
described by the interpolation function.  
 
The sample River2D habitat model output provided below (Table 4.3-4) demonstrates how 
WUA is calculated at each River2D model node.  The depth suitability index (DSI), velocity 
suitability index (VSI), and the channel index suitability index (CiSI) are multiplied together to 
obtain a combined suitability index (CbSI).  The resulting WUA (in square meters), is a product 
of the CbSI and the area represented by the node.  Total site WUA is the sum of nodal WUA. 
 
Table 4.3-4.  Sample section from a nodal attribute file showing habitat suitability and WUA 
results. 


Node x Y Depth 
(m) 


Velocity 
(mps) 


Channel 
Index DSI VSI CiSI CbSI WUA 


(sq. m) 
1 587155.1 124891.8 1.31 0.0982 6 0.52 1 1 0.52 0.1737 
2 587154.6 124891.7 1.287 0.0918 1 0.551 1 0.1 0.0551 0.1424 
3 587138.7 124888.3 -1.315 0 1 0 0.6 0.1 0 1.2279 
4 587155.7 124891.9 1.4099 0.0984 1 0.3927 1 0.1 0.0393 0.1679 
5 587156.2 124892 1.5438 0.0926 6 0.3034 1 1 0.3034 0.1834 
6 587155.6 124891.4 1.1709 0.1108 6 0.7075 1 1 0.7075 0.4167 
7 587142.7 124889.2 -0.224 0 1 0 0.6 0.1 0 1.4058 
8 587144.3 124889.5 0.3681 0.0107 1 0.9075 0.6735 0.1 0.0611 1.2983 
9 587154.9 124891.2 1.1759 0.1002 6 0.7008 1 1 0.7008 0.447 


 
 
4.3.7 Step 7 – Effective Habitat Analysis 
 
Building on the spatial habitat suitability results and the site-wide aggregation of WUA, an 
effective habitat analysis incorporates critical temporal and potentially habitat limiting 
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components to the analysis.  The analysis applies constraints or limiting factors which, in this 
Study, will inherently include water availability but will also be focused on water temperature.  
 
Evaluation of habitat availability over time, in combination with spatial habitat suitability results, 
conveys important information about the effect of changing river conditions on the habitat of fish 
community.  Often, it is the time dependent characteristics of habitat occurrence that ultimately 
may limit a particular lifestage and therefore control the population (Waddle 2001). 
 
The foundation of the effective habitat analysis is a habitat time series (HTS) for the full period 
of record.  The HTS requires that the WUA function extend from highest mean daily flow in the 
hydrologic record to the lowest (i.e., 100% to 0% flow exceedance).  For the Study, the WUA 
will be extrapolated to zero percent exceedance in two steps.  First, flows will be modeled in 
River2D to the maximum extent acceptable within model calibration parameters established 
during model calibration.  Second, WUA will be extrapolated from the highest modeled flow in 
River2D to zero percent exceedance and, extrapolated from the lowest modeled flow to 100 
percent exceedance using the following approach. 
 
A non-linear exponential extrapolation equation will be applied to the last three points of each 
WUA data set.  The non-linear option for extrapolation follows the trend of the regression and 
never completely bottoms out, which is likely the most realistic trend line for WUA.  If the non-
linear function does not produce results as expected, a flat-line approach will be employed 
whereby the WUA function is extended at a constant magnitude from the last data point.  In 
some circumstances, it is reasonable to apply the flat-line to habitat as habitat-flow relationships 
(i.e., HSC) for most species are not documented or well understood at the highest flows observed 
in a Study site.  
 
The effective habitat model will be calculated using Microsoft® Excel. Several inputs are 
required. These include: 
 


• Target Species and Lifestages.  The analysis will evaluate all species and lifestages 
identified in Section 4.3.4.  


• Periodicity.  Lifestage periodicity input to the program enables the program to calculate 
habitat frequency for only the time of year when the lifestage of interest may be present.  
Periodicity will be evaluated in accordance with Table 4.3-5.  
 


Table 4.3-5.  Target species life stage periodicity. 
Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


FALL-RUN CHINOOK SALMON 
Spawning X X                X X X X X X X 
Juvenile X X X X X X X X X X X X X X           


Fry X X X X X X                 X X 
HARDHEAD MINNOW 


Juvenile X X X X X X X X X X X X X X X X X X X X X X X X 
Adult X X X X X X X X X X X X X X X X X X X X X X X X 
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• Hydrology.  A baseline historical hydrology data set will be developed for use in the 
HTS.  Its development is described below.  The Project Base Case hydrologic data set 
will be used for all analyses.  That is, each hydrologic node will be based on existing 
flows (i.e., the hydrologic regime that would occur under current Project operation) and 
will be based on the relicensing hydrology database for the period of record ranging from 
WY 1976 through WY 2014. 


 
Evaluations of habitat over time are typically conducted in the form of a habitat exceedence (i.e., 
duration) analysis, which is particularly useful for assessing the impacts of alternative flow 
regimes over the complete range of discharges considered for alternative flow scenarios (Bovee 
et al. 1998, Waddle 2001).  This curve represents the percent of time that a given amount of 
habitat (in square meters or square feet) is equaled or exceeded during the analysis period.  This 
summarization also allows for the comparison of the available habitat under different flow 
scenarios at a given Study site.  
 
Habitat exceedance curves are constructed in the same manner as a flow exceedance (i.e., 
duration) curve, but use habitat values instead of discharges as the ordered data.  Although the 
habitat exceedance curves look like and are based on flow exceedance curves, there is no direct 
correspondence between the two.  For example, the habitat value that is exceeded 90 percent of 
the time usually does not correspond to the discharge that has the same exceedance probability.  
 
This discordance happens because of the normal bell-shaped data relationship between total 
habitat and discharge (Bovee et al. 1998) whereby the same habitat can be achieved with 
different flows.  Consequently, a given habitat exceedance probability might be related to more 
than one discharge, and is not explicitly related to the probability of exceedance of specific 
flows.  Habitat exceedance curves and habitat metrics derived from the curves, such as total 
cumulative daily habitat and area under the curve, can be used to quantify the differences in 
habitat between baseline and alternative conditions (Hawks Nest Hydro 2015, HDR 2014, Bovee 
et al. 1998). 
 
Habitat modeling results for this Study will not be weighted by reach length (i.e., habitat type 
frequency) and will therefore reflect only the habitat contained within each Study site.  To 
quantify the amount of habitat change resulting from one hydrologic scenario to another (e.g., 
Water Year type or operational change), summary graphics and tables will be created using a 
metric of the total habitat days, which is analogous to the calculation of the total area under the 
curve. 
 
As previously mentioned, in addition to water availability, water temperature is the most 
important limiting factor for fall-run Chinook salmon in the Study Area.  
 
Anadromous salmonid water temperature numeric guidelines developed by the United States 
Environmental Protection Agency (EPA) (EPA 2003) will be used to examine the suitability of 
water temperature conditions for fall-run Chinook salmon by Effective Habitat Analysis (EHA).  
These EPA guidelines are 7-day averages of the daily maxima (7DADM) water temperatures 
that the EPA claims maintains protection of anadromous salmonids.  Although the EPA 
developed these guidelines based on review of literature describing water temperature-related 
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effects on various species of anadromous salmonids, species-specific guidelines were not 
developed.  Table 4.3-6 shows the EPA guidelines for the anadromous salmonid lifestages that 
will be used in this Study. 
 
Table 4.3-6.  EPA water temperature guidelines (EPA 2003) for protection of anadromous 
salmonids by life stage. 


Salmonid Life History 
Phase Terminology 


7-Day Average of the Daily Maxima Guideline 
(°C) 


Protective 
of: 


Adult Migration ≤18°C Salmon and steelhead migration 


Spawning and Egg Incubation  ≤13°C Salmon and steelhead spawning, 
egg incubation and fry emergence 


Juvenile Rearing  and Emigration ≤16°C for “core” juvenile rearing;1 
≤18°C for migration and non-core juvenile rearing 


Salmon and steelhead rearing and 
juvenile migration 


Smoltification ≤14°C 
Composite criteria for salmon 
and steelhead smoltification2 


1  EPA recommends that for areas of degraded habitat, “core juvenile rearing” use covers the downstream extent of low density rearing that 
currently occurs during the period of maximum summer temperatures (EPA 2003). 


2  EPA establishes a guideline of ≤15°C for salmon smoltification and a guideline of ≤14°C for steelhead smoltification; but for a composite 
guideline for both species, the steelhead guideline of ≤14°C is applied. 


 
 
One model run using the Base Case hydrology will be made for each life stage of the target 
species using the input data sets described above.  For each 6-hour time step, there will be an 
associated water temperature at each node.  Daily temperature at each node will be calculated 
using the 7DADM water temperature.  Each nodal temperature value will then be compared to 
the temperature threshold table for each species and life stage.  Threshold values for all species 
and life stages will be binary, meaning that if the 7DADM water temperature criterion at a given 
node was exceeded, the habitat will be deemed not effective and assigned a zero value.  If the 
7DADM nodal temperatures are less than or equal to the threshold temperature, the habitat value 
associated with the discharge will be maintained. 
 
To show the results of the analysis, EHA charts and tables will be generated showing the 
unconstrained habitat (i.e., no temperature thresholds applied) and the constrained habitat (i.e., 
temperature thresholds applied).  To quantify the amount of habitat change resulting from the 
application of temperature thresholds, summary tables will be developed.  These tables 
summarize the percent change between habitat availability with no temperature considerations 
versus the effective habitat availability with temperature thresholds applied. 
 
4.3.8 Step 8 – Prepare Report 
 
SSWD will prepare a report that includes the following sections: 1) Study Goals and Objectives; 
2) Methods; 3) Results; 4) Discussion; and 5) Description of Variances from the Study plan, if 
any.  A number of report attachments will include, but not be limited to, additional data such as 
representative site photographs, vegetation mapping and species data and habitat suitability 
maps.  Models and interactive spreadsheets will be made available on compact disc. 
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5.0 Consistency of Methodology with Generally Accepted 
Scientific Practices 


 
The Study methods are consistent with the goals, objectives, and methods used in many recent 
and relevant studies in California using River2D for salmonid habitat (USFWS 2010, 2005 and 
1997).  The EHA has most recently been used in the Merced River Hydroelectric Project (FERC 
No. 2179) (MID 2013) relicensing.  The Study uses standard data collection and modeling 
methods for 2D instream flow studies and habitat evaluations (Pasternack 2011, YCWA 2013, 
Steffler and Blackburn 2002, Waddle 2001, Bovee et al. 1998). 
 
6.0 Schedule 
 
SSWD anticipates the schedule to complete the Study as follows:  
 
Planning ................................................................................................... January 2016 – June 2016 
Collect Data .................................................................................................. June 2016 – June 2017 
Hydraulic and Habitat Modeling .............................................................. June 2017 – August 2017 
Study Report Preparation ................................................................ August 2017 – November 2017 
 
The Study report will be included in SSWD’s DLA and FLA.  If SSWD completes the Study 
report before preparation of the DLA, SSWD will post the report on SSWD’s Relicensing 
Website and issue an e-mail to Relicensing Participants advising them that the report is available. 
 
7.0 Level of Effort and Cost 
 
This Study will incorporate data from SSWD’s relicensing Studies 2.1, Water Temperature 
Monitoring; 2.2, Water Temperature Modeling; and 3.1, Salmonid Redd.  The costs for 
implementation of those studies are not included in this Study’s cost.  SSWD estimates the costs 
in 2015 dollars to complete the Study is between $200,000 and $335,000. 
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APPENDIX G 


OPERATIONS MODEL 
 
Due to the file size of the Operations Model it is not posted on the website, but a CD of the Ops 
Model and the Operations Model Documentation and Validation Report can be obtained by 
contacting Jim Lynch at HDR (Telephone 916-679-8740 or E-Mail james.lynch@hdrinc.com). 
 



mailto:james.lynch@hdrinc.com
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Appendix G 
Operations Model 


on DVD 
 
In conformance with the Federal Government’s paper reduction efforts and for efficiency 
purposes, a copy of Appendix G is not included in SSWD’s PAD, but the Appendix G – 
Operations Model DVD is included by reference.  A copy of Appendix G will be made available 
by SSWD upon request. 
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SECTION 3 


EXISTING ENVIRONMENT AND POTENTIAL 
PROJECT EFFECTS 
In addition to this introductory information, this section is divided into two subsections.  Section 
3.1 provides a general description of the river basin in which the Project occurs.  Section 3.2 
provides existing, relevant and reasonably available information regarding the resources, as well 
as known or potential Project effects on these resources. 


3.1 General Description of the River Basin 


3.1.1 Existing Water Projects in the Bear River Basin 
 
Four existing water projects, all of which are under FERC’s jurisdiction, occur in the Bear River 
Basin.  Together, these four projects have a combined FERC-authorized capacity of 277.95 MW, 
of which the Camp Far West Project represents approximately 2.4 percent of the total capacity.  
Each of these water projects is described briefly below. 
 
3.1.1.1 Drum-Spaulding Project 
 
PG&E’s 190-MW Drum-Spaulding Project, FERC Project No. 2310, is located on the South 
Yuba River, Bear River, North Fork of the North Fork American River and tributaries to the 
Sacramento River Basin in Nevada and Placer counties, California.  Major project reservoirs 
include Lake Spaulding (74,773 ac-ft) on the South Yuba River and Fordyce Lake (49,903 ac-ft) 
on Fordyce Creek.  In addition, the Drum-Spaulding Project includes numerous smaller 
reservoirs on tributaries to the South Yuba River, and diversions from the South Yuba River to 
Deer Creek via the South Yuba and Chalk Bluff Canals (maximum capacity of 107 cfs) and to 
the Bear River via the Drum Canal (840 cfs).  In anticipation of the expiration of the initial 
license on April 30, 2013, PG&E filed with FERC an application for a new license on April 12, 
2011.  In that application, PG&E requested FERC split the existing license into three separate 
licenses, one each for the Upper Drum-Spaulding Project, Lower Drum-Spaulding Project and 
Deer Creek Project.  Since the initial license expired, PG&E has operated the Project under 
annual licenses from FERC and is expected to continue to do so until a new license is issued. 
 
3.1.1.2 Yuba-Bear Hydroelectric Project 
 
NID’s 79.3-MW Yuba-Bear Hydroelectric Project, FERC Project No. 2266, is a water 
supply/power project constructed in the 1960s, though some project facilities were initially 
constructed in the late 1800s.  The project includes a storage reservoir on the Middle Yuba River 
(i.e., Jackson Meadows Reservoir) with a gross storage capacity of 69,205 ac-ft, five storage 
reservoirs on Canyon Creek (i.e., Jackson, French, Faucherie, Sawmill and Bowman) with a 
combined gross storage capacity of 90,790 ac-ft, and a storage reservoir on the Bear River 
(Rollins Reservoir) with a gross storage capacity of 58,682 ac-ft.  The Project also includes a 
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diversion with a maximum capacity of about 450 cfs via the Milton-Bowman Diversion Dam 
from the Middle Yuba River to Bowman Lake on Canyon Creek, and a diversion with a 
maximum capacity of about 300 cfs via the Bowman-Spaulding Canal from Bowman Lake on 
Canyon Creek to PG&E’s Lake Spaulding on the South Yuba River.  In anticipation of the 
expiration of the initial license on April 30, 2013, NID filed with FERC an application for a new 
license on April 15, 2011.  Since the initial license expired, NID has operated the Project under 
annual licenses from FERC and is expected to continue to do so until a new license is issued. 
 
3.1.1.3 Lake Combie/Combie North Aqueduct Projects 
 
The 1.5-MW Lake Combie Project, FERC Project No. 2981, along with the 0.35-MW Combie 
North Aqueduct Project, FERC Project No. 7731, are FERC-exempt power projects constructed 
in the 1980s at NID’s Van Geisen Dam, that forms Lake Combie, on the Bear River.  The dam 
was originally constructed in 1928.  Lake Combie has a gross storage capacity of 5,555 ac-ft. 
 
3.1.1.4 Camp Far West Hydroelectric Project 
 
The existing Camp Far West Hydroelectric Project is described in Section 2 of this PAD. 
 
3.1.2 The River Basin 
 
Provided below is a description of the general setting of the Project Vicinity.  The discussion 
focuses primarily on the Project Area.  A general description of the Feather River downstream of 
the Bear River confluence and the Sacramento River is also provided for reference. 
 
Figure 3.1-1 is a streambed gradient profile of the Bear River and its tributaries from and 
including Camp Far West Reservoir, the most upstream Project facility, to the Bear River’s 
confluence with the Feather River.  Figure 3.1-2 shows Bear River drainage sub-basins. 
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Figure 3.1-1.  Streambed gradient of the Bear River from Camp Far West Reservoir, the most 
upstream Project facility, to the Bear River’s confluence with the Feather River. 
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Figure 3.1-2.  Bear River drainage sub-basins. 
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3.1.2.1 Bear River Basin 
 
The Bear River basin is on the western slope of the Sierra Nevada and is bounded by the Yuba 
River basin to the north, the American River basin to the south, and the Feather River basin to 
the west.  The Bear River originates near Emigrant Gap in Nevada County in Township 17 
North, Range 12 East at an elevation of approximately 4,900 ft and then flows southwesterly for 
approximately 75 mi to its confluence with the Feather River northeast of the town of East 
Nicolaus, CA, at an elevation of about 50 ft.  The Bear River drains approximately 400 sq mi in 
Yuba, Nevada, Sutter, and Placer counties.  The average annual flow of the Bear River from WY 
1975 to WY 2014 as measured at the USGS Gage 11424000, Bear River at Wheatland, at RM 
11.5 is 376 cfs, and the annual flow has ranged from a maximum of approximately 1,191 cfs in 
WY 1983 to a minimum of approximately 3 cfs in WY 1977. 
 
Upstream of Camp Far West Reservoir at RM 74.5, PG&E’s Drum-Spaulding Project Drum 
Canal can add up to 840 cfs of water to the natural flow in the Bear River at PG&E Drum 
Forebay, which is at elevation (El.) 4,756 ft and has a gross storage capacity of 621 ac-ft.  Other 
small impoundments in the Bear River include PG&E’s Drum Afterbay at RM 65.9, which is at 
El. 3,383 ft, and NID’s Dutch Flat Afterbay at RM 60.5, which is at El. 2,740 ft and has a gross 
storage capacity of 1,397 ac-ft.  Major storage reservoirs in the Bear River occur at RM 50.4 
(NID’s Rollins Reservoir at El. 2,171 ft with a gross storage capacity of 58,682 ac-ft) and at RM 
37.2 (NID’s Lake Combie at El. 1,600 ft with a gross storage capacity of 5,555 ac-ft).  Out-of-
basin diversions occur at RM 50.3 (PG&E’s Bear River Canal with a maximum capacity of 470 
cfs) and at RM 37.2 (NID’s Combie Phase I Canal with a maximum diversion of 200 cfs). 
 
From the Van Giesen Dam, the Bear River flows another 13.8 mi until it reaches the NMWSE 
(i.e., El. 300 ft) of Camp Far West Reservoir at RM 23.4. 
 
Camp Far West Reservoir is relatively shallow and has an average retention time of about 4 
months.  The reservoir has two main arms.  The longer arm extends approximately 5.2 mi 
upstream of the dam into the Bear River, and the shorter arm extends upstream about 2.4 mi into 
Rock Creek, a small tributary to the Bear River.  The lower portion of the Bear Creek arm is the 
widest portion of the reservoir at about 1-mi wide.  Most of the land surrounding Camp Far West 
Reservoir is undeveloped (i.e., no roads or residential communities), with the exception of the 
recreation areas. 
 
Based on recent bathymetric surveys, the Camp Far West Reservoir has a gross storage capacity 
of 93,740 ac-ft, which results in a surface area is 1,886 ac and a shoreline length of 29 mi.  At the 
minimum operating pool (El. 175 ft),1 the reservoir has a gross storage of 1,310 ac-ft and a 
surface area of 55 ac. 


Similar to the other reservoirs in the Bear River Basin, the normal operation for Camp Far West 
Reservoir is to fill as early in the season as sufficient water becomes available and to then spill 
the excess flows over the ungated spillway.  Because the reservoir is primarily fed by rainfall-


                                                 
1  Minimum operating pool is the sill elevation of the low level intake structure, whereby no additional releases can be made 


from the reservoir. 
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produced runoff and releases from upstream reservoirs, it is difficult to predict the amount of 
inflow anticipated before the end of the season.  Therefore, SSWD retains within the reservoir all 
of the inflow except for instream flow requirements until the beginning of the irrigation season.  
Since the reservoir is operated as a fill-and-spill system, its effect on downstream flood flows is 
erratic, as it may range from complete control to only minor surcharge regulation. 
 
The reservoir normally reaches its maximum level in January when the basin produces its 
heaviest runoff.  The water level starts to decline in mid-April, at the beginning of the irrigation 
season, and reaches its lowest point (usually around El. 178 ft) in mid-October when irrigation 
deliveries are no longer made. 
 
Power is produced at Camp Far West Powerhouse during the winter/early spring months when 
the reservoir is spilling and during the spring and summer months when releases are being made 
for irrigation and to meet instream flow requirements.  Because of the generating unit’s operating 
characteristics, power can only be generated when the elevation of the reservoir water surface is 
at or above 235 ft and when the flow is greater than 270 cfs.  If these two criteria cannot be met, 
water is released through the low-level outlet.  This condition normally occurs each year starting 
in September and continuing into the fall until such time that surplus flows are available to be 
passed through the powerhouse. 
 
During the irrigation season, up to a maximum of 530 cfs passes through the turbine in 
conformance with downstream irrigation and instream flow requirements.  However, during the 
heavy runoff period, when spilling from the reservoir occurs, a greater quantity of water is routed 
through the powerhouse to its maximum limit of 725 cfs. 
 
The existing Camp Far West Dam is the second dam built at this location.  The original dam was 
a 50-ft high concrete gravity structure, built by the CFWID in 1927. 
 
The drainage area at Camp Far West Dam is 281.8 sq mi, approximately 70 percent of the total 
Bear River drainage area. 
 
From Camp Far West Dam, the Bear River flows southwest another 1.3 mi to a 38-ft high non-
Project diversion dam where up to 475 cfs of Bear River water is diverted into SSWD’s 
Conveyance Canal.  Approximately 40 cfs of that water is re-diverted from the first 0.5-mi of the 
canal to the CFWID, with the remaining water going to SSWD’s customers.  In addition, up to 
35 cfs of Bear River water is diverted at the non-Project diversion dam into CFWID Camp Far 
West Canal on the north bank. 
 
From the non-Project diversion dam, the Bear River flows another 16.9 mi to where it empties 
into the Feather River. 
 
3.1.2.2 Feather River, Sacramento River and Delta 
 
The Bear River discharges into the Feather River, whose basin encompasses a broad variety of 
terrain, climate, historic use, and flora and fauna.  Over 80 percent of the upper Feather River 
watershed is federally-owned land managed by the U.S. Department of Agriculture, Forest 
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Service as part of the Plumas National Forest.  Approximately 11 percent of the upper Feather 
River watershed is alluvial valleys that are predominantly privately-owned and used for livestock 
grazing.  The rest of the land is used for other agricultural purposes, urban development and 
wildlife habitat. 
 
Water originating from the Feather River drainages provides significant amounts of water to 
California’s SWP, which provides water to meet urban and agricultural demands.  The Feather 
River Basin also produces significant forest and agricultural outputs.  Flow in the lower Feather 
River is controlled mainly by releases from Lake Oroville, the second largest reservoir in the 
Sacramento River basin and part of DWR’s Oroville Project (FERC Project No. 2100), and by 
flows from the Yuba and Bear rivers.  As with many Sierra Nevada foothill streams and rivers, 
the Feather River Basin has historically been influenced by large-scale gold mining operations.  
To a lesser degree, gold mining operations still continue within the western slope watersheds. 
 
The Feather River drains into the Sacramento River, which provides water for municipal, 
agricultural, recreational, and environmental purposes throughout northern and southern 
California.  The Sacramento River is the largest river system in California, yielding 35 percent of 
the state’s water supply.  Most of the Sacramento River flow is controlled by the United States 
Department of Interior, Bureau of Reclamation (Reclamation’s) Shasta Dam and Reservoir, and 
river flow is augmented by imports of Trinity River water through Clear and Spring Creek 
tunnels to the Reclamation’s Keswick Reservoir.  Immediately below Keswick Dam, the river is 
deeply incised in bedrock with very limited riparian vegetation. 
 
The upper Sacramento River is often defined as the portion of the river from Princeton (i.e., RM 
163; downstream extent of salmonid spawning in the Sacramento River) to Keswick Dam (i.e., 
the upstream extent of anadromous fish migration and spawning).  The Sacramento River is an 
important corridor for anadromous fishes moving between the ocean and the Delta and upstream 
river and tributary spawning and rearing habitats.  The upper Sacramento River is differentiated 
from the river’s “headwaters,” which lie upstream of Shasta Reservoir.  The upper Sacramento 
River provides a diversity of aquatic habitats, including fast-water riffles and shallow glides, 
slow-water deep glides and pools, and off-channel backwater habitats (Reclamation 2004). 
 
The lower Sacramento River is generally defined as the portion of the river from Princeton, CA, 
to the Delta at approximately Chipps Island near Pittsburg, California.  The lower Sacramento 
River is predominantly channelized, leveed and bordered by agricultural lands.  Aquatic habitat 
in the lower Sacramento River is characterized primarily by slow water glides and pools, is 
depositional in nature, and has lower water clarity and habitat diversity, relative to the upper 
portion of the river. 
 
The Delta is a vast, low-lying inland region located east of the San Francisco Bay area, at the 
confluence of the Sacramento and San Joaquin rivers.  Geographically, this region forms the 
eastern portion of the San Francisco estuary, which includes San Francisco, San Pablo and 
Suisun bays.  An interconnected network of water channels and man-made islands, the Delta 
stretches nearly 50 mi from Sacramento south to the City of Tracy, and spans almost 25 mi from 
Antioch east to Stockton (Public Policy Institute of California 2007).  The Delta is a complex 
area for both anadromous fisheries production and distribution of California water resources for 
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numerous beneficial uses.  Approximately 42 percent of the state's annual runoff flows through 
the Delta’s maze of channels and sloughs, which surround 57 major reclaimed islands and nearly 
800 un-leveed islands (WEF Website 2006).  The Delta also includes the federal Central Valley 
Project Jones Pumping Plant and the SWP’s Banks Pumping Plant (i.e., export pumps) in the 
south Delta.  Water withdrawn from the Delta provides for much of California's water needs, 
including both drinking water and water for agricultural irrigation purposes. 
 
3.1.2.3 Potentially-Affected Bear River Stream Reaches 
 
Table 3.1-1 provides a description of stream reaches in the Bear River Basin potentially affected 
by continued Project operations. 
 
Table 3.1-1.  Stream reaches in the Bear River Basin potentially affected by continued Project 
operations. 


River Reach Name in PAD Description 
DIRECT/INDIRECT EFFECTS 


Bear River 
(1.3 mi) Camp Far West Reach Approximately 1.3 mi of the Bear River from Camp Far West Dam at RM 18.2 


to the non-Project Diversion Dam at RM 16.9. 
CUMULATIVE EFFECTS1 


Bear River 
(16.9 mi) Lower Bear River Approximately 16.9 mi of the Bear River from the non-Project diversion dam at 


RM 16.9 to the confluence of the Bear River and the Feather River at RM 0.0. 


 
 
3.1.2.4 Bear River Basin Streams and Tributaries 
 
Table 3.1-2 provides a list of named tributaries and named secondary tributaries to the Bear 
River.  Some of the tributaries are intermittent or ephemeral in nature and contribute water to the 
Bear River during only part of the year. 
 
Table 3.1-2.  Streams and tributaries to the Bear River. 


Tributary Secondary Tributaries 
UPSTREAM OF THE PROJECT 


Wolf Creek, Steephollow Creek,  
Greenhorn Creek, Little Bear Creek Numerous 


WITHIN THE PROJECT 
Rock Creek, Long Ravine -- 


DOWNSTREAM OF THE PROJECT 
Dry Creek Best Slough 


Source: USGS, National Hydrology Dataset. 
 
 
3.1.2.5 Bear River Basin Dams 
 
There are approximately 11 major dams and diversions in the Bear River Basin, with a combined 
storage capacity of approximately 155,940 ac-ft of water (Table 3.1-3).  All of the dams except 
one are upstream of the Project and account for about 40 percent of the total storage capacity.  
The Project accounts for the other 60 percent of storage. 
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Table 3.1-3.  Owners and capacities of dams and diversions in the Bear River Basin. 


Owner FERC 
Project No. 


River / 
Tributary 


Dam / 
Diversion 


Reservoir Gross 
Storage Capacity 


(ac-ft) 
PG&E 2310 Bear River Drum Afterbay Dam 150.4 
PG&E 2310 Off Channel Alta Forebay Dam 19.4 


PCWA NA Off Channel Lower Boardman Canal 
Diversion Dam Negligible 


NID 2266 Off Channel Dutch Flat No. 2 Forebay Dam 159.8 
NID 2266 Bear River Dutch Flat Afterbay Dam 1,359.2 
NID 2266 Off Channel Chicago Park Forebay Dam 103 
NID 2266 Bear River Rollins Dam 54,453 


PG&E 2310 Bear River Bear River Diversion Dam Negligible 


NID 2981 
(Exempt) Bear River Van Geisen Dam 


(Lake Combie) 5,555 


SSWD 2997 Bear River Camp Far West Dam 93,740 


SSWD 7580 
(Exempt) Bear River Camp Far West  


Diversion Dam Negligible 


Total 4 Projects -- 11 Dams/Diversions 155,539.8 ac-ft 
Key: 
PG&E – Pacific Gas and Electric Company 
PCWA – Placer County Water Agency 
NID – Nevada Irrigation District 
SSWD – South Sutter Water District 
 
 
 
Figure 3.1-3 depicts the general location of each of the dams in Table 3.1-3. 
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Figure 3.1-3.  General location of dams within the Bear River watershed. 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


February 2016 Pre-Application Document Existing Environment 
 ©2016, South Sutter Water District Page 3-11 


3.1.3 Climate 
 
The Project Region,2 which includes the sub-basins, excluding the Upper Bear River sub-basin, 
shown in Figure 3.1.2, experience hot, dry summers and cool winters with substantial rainfall, 
but no appreciable snowfall.  The National Weather Service monitoring station Number 045385 
at Marysville, at an elevation of approximately 75 ft, provides a climate history representative of 
the Project Region.  These areas occupy the eastern Central Valley and rolling, western Sierra 
foothills, and can experience high summer temperatures, mostly unmitigated by the “Delta 
breezes” that are present further south and west in California’s Central Valley.  July air 
temperatures at Marysville, California, average a high of 96.4 degrees Fahrenheit (°F), and a low 
of 62.0°F.  Average January high and low temperatures are 54.1°F and 38.0°F, respectively.  
Annual average precipitation totals 21.59 in., and falls exclusively as rain, with 67 percent falling 
during the winter months from December through March.  June through August precipitation 
averages only 0.25-in., generally resulting from rare summer thunderstorms (WRCC 2009). 
 
3.1.4 Major Land Uses 
 
The topography around Camp Far West Reservoir consists of rolling hills and many oak trees 
with elevations from 150 to 320 ft.  Slopes range from 2 to 30 percent and rock outcrops are 
common. 
 
The area immediately adjacent to the reservoir is owned by SSWD and accessible to the public. 
Beyond that, land in the vicinity is rural in nature with large parcel (e.g., 20 ac or larger) 
homesteads and cattle ranching.  Beale Air Force Base is located approximately 11 mi northwest 
of the dam. 
 
Hydraulic mining for gold was prevalent in the Bear River and other watersheds in the Sierra 
Nevada during the latter half of the 19th century.  Underground mining of hardrock (i.e., lode) 
gold-quartz vein deposits also was important in the Bear River watershed. 
 
The Dairy Farm Mine, located in Placer County on the southeast side of the reservoir, produced 
copper, zinc, and gold from a deposit along the south shore of Camp Far West Reservoir, part of 
the Foothill Copper-Zinc Belt.  Open pit mining was used at the Dairy Farm Mine during the 
1920s and 1930s.  When the water level in the reservoir is high, the pit is inundated by the 
reservoir, whereas at lower water levels, the pit is hydraulically isolated (Alpers et al. 2008). 
 
The counties are the primary agencies for establishing land use policies for private land within 
the river basins and sub-basins.  The county general plans provide the land use policies for each 
county.  The Yuba County General Plan was adopted in 1996, and is currently being revised.  
Nevada County and Sierra County also adopted their general plans in 1996. 
 


                                                 
2  In this PAD, “Project Region” is defined as the area surrounding the Project on the order of a county. 
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3.1.5 Major Water Uses 
 
The CVRWQCB, in its Basin Plan (CVRWQCB 1998) identifies existing beneficial uses of the 
waters in the Project Area as Municipal and Domestic Supply, Agricultural Supply, Power, 
Contact Recreation, Non-contact Recreation, Warm Freshwater Habitat, Cold Freshwater Habitat 
and Wildlife Habitat.  The Basin Plan identifies potential beneficial uses of the water as 
Migration of Aquatic Organisms and Spawning (Table 1.3-2.). 
 
3.2 Existing Environment and Effects 
 
Section 3.2 is divided into 13 sub-sections, by major resource areas: 
 


• Geology and Soils (Section 3.2.1) 


• Water Resources (Section 3.2.2) 


• Aquatic Resources (Section 3.2.3) 


• Terrestrial Resources (Section 3.2.4) 


• Threatened and Endangered Species (Section 3.2.5) 


• Recreation Resources (Section 3.2.6) 


• Land Use (Section 3.2.7) 


• Aesthetic Resources (Section 3.2.8) 


• Socioeconomic Resources (Section 3.2.9) 


• Cultural Resources (Section 3.2.10) 


• Tribal Interests  (Section 3.2.11) 


• Air Resources (Section 3.2.12) 


• Noise (Section 3.2.13) 
 
In general, and with some exceptions where appropriate, each of the sub-sections in Section 3.2 
is organized by geographic relationship to the Project:  1) resources immediately upstream of the 
Project (i.e., the 13.8-long section of the Bear River from Van Giesen Dam that forms Lake 
Combie to the NMWSE of Camp Far West Reservoir); 2) resources directly/indirectly affected 
by the Project (i.e., the area surrounding the Project facilities to the 1.3-mi long section of the 
Bear River from Camp Far West Dam to the non-Project diversion dam; and 3) resources 
cumulatively affected by the Project (i.e., the 16.9-mi long section of the Bear River from the 
non-Project diversion dam to the Feather River).  In addition, where appropriate, existing 
information is noted as either a source document (i.e., contains original data collected by the 
author) or anecdotal information.  The amount of detail included in the description of each 
existing resource is commensurate with the importance of the resource in the relicensing.   
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APPENDIX H 


STUDY PLANS 
 
This appendix includes 15 proposed study plans included in SSWD’s Camp Far West 
Hydroelectric Project.  These plans and the order in which they are presented in this appendix 
are: 
 


• Study 2.1 – Water Temperature Monitoring 


• Study 2.2 – Water Temperature Modeling 


• Study 2.3 – Water Quality 


• Study 3.1 – Salmonid Redd 


• Study 3.2 – Stream Fish Populations 


• Study 3.3 – Instream Flow 


• Study 4.1 – Special-status Plants and Non-native Invasive Plants 


• Study 4.2 – Special-status Wildlife – Raptors 


• Study 4.3 – Special-status Wildlife – Bats 


• Study 5.1 – Endangered Species Act-listed Plants 


• Study 5.2 – ESA-listed Wildlife – Valley Elderberry Longhorn Beetle 


• Study 5.3 – ESA-listed Amphibians – California Red-legged Frog 


• Study 6.1 – Recreation Use and Visitor Survey  


• Study 10.1 – Cultural Resources 


• Study 11.1 – Tribal Interests 
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3.2.1 Geology and Soils  
 
3.2.1.1 Overview  
 
In addition to this introductory information, this section is divided into eight subsections.  
Sections 3.2.1.2 through 3.2.1.7 provide general information regarding geologic features, 
tectonic history, mineral resources, physiography, geomorphology, and soils in the Project 
Region. Section 3.2.1.8 describes existing, relevant, and reasonably available information 
regarding geology and soils upstream of the Project, within the Project Area, and the lower Bear 
River.  Section 3.2.1.9 describes known or potential Project effects on geology and soils. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on geology and soils.  Specifically, SSWD found 35 source documents regarding 
geology and soil conditions.  These are listed below and cited throughout this section: 
 


• Seventeen papers and literature on the general geology, mining, and faults of the Sierra 
Nevada and Bear River Drainage. 


• Eight papers and literature on the effects of hydraulic mining on the Bear River. 


• Forest Service 2002. 


• Waring 1919. 


• TNF 1975-2001. 


• Placer County Planning Department 2004 


• Placer County Planning Services Division 2012 and 2015 


• Placer County 2004 


• ECORP 2014 


• STATSGO USDA NRCS Soils Data Base : soil data published in 2001 


• Mines from USGS (Reston, VA), publication date is 2005 
(http://mrdata.usgs.gov/mineplant/) 


• Geology maps: data for the 30’x60’ 1:100k maps accessed 6/30/15 from the CA Geologic 
Survey site 
(http://www.conservation.ca.gov/cgs/rghm/rgm/Pages/preliminary_geologic_maps.aspx)  


 
3.2.1.2 Geologic Features 
 
The Project Region is located within the Sierra Nevada physiographic and geologic province.  
The geology within the Project Region has evolved through many complex interactions within 
and beneath the earth’s crust.  These processes include plate tectonics, where continents are 
created by various mechanisms and are transformed by other mechanisms.  Other smaller-scale 
local processes, such as mass wasting, weathering, erosion, and sedimentation also constantly 
change the landscape. 



http://mrdata.usgs.gov/mineplant/

http://www.conservation.ca.gov/cgs/rghm/rgm/Pages/preliminary_geologic_maps.aspx
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The geologic history of the Project Region spans the period from the mid-Paleozoic, 
approximately 300-400 million years ago (mya), to the present day.  The deepest basement rocks 
were emplaced about 225 mya, but are actually younger than many of the overlying 
metamorphic, volcanic, and sedimentary rocks exposed in the Project Region.  The basement 
rock and overlying rocks began to move westward with the formation of a subduction boundary 
on what was then the western margin of the North American land mass (Schweickert et al. 1984), 
located east of the present day Sierra Nevada. 
 
Paleozoic and Mesozoic terrains were both accreted upon and subducted beneath the continent.  
Accretion occurred along the continental margin in long, linear strips, striking roughly parallel to 
the present day Sierra crest.  The subduction zone supplied the mantle with new rock to a depth 
great enough for the subducting plate to melt.  The resulting magma eventually rose as both 
surface volcanic rock and as subsurface granitic plutons.  The granitic plutons compose much of 
the core of the current Sierra Nevada.  Concurrent with the development of the plutons, the hot 
magma intruded into the folded sedimentary rocks, resulting in metamorphism and the creation 
of the famous Sierra Nevada gold deposits in the fractures (Forest Service 2002). 
 
The middle Tertiary was a time of volcanic eruptions that deposited lava, mudflows, pyroclastic 
flows, and ash throughout the Yuba and upper Bear River basin.  These deposits filled many pre-
existing drainages such as the ancestral Bear River, as well as emplacing a cap of volcanic rock 
and volcanic debris on both the plutonic rocks and the eroded and intruded remnants of the pre-
existing early Mesozoic rocks.  From 14 to 4 mya, these tuffs were in turn buried by andesites, 
andesitic mudflows, and associated volcanic sedimentary rocks (PG&E, Piedmont 2003). 
 
Subsequent to this latest orogeny of eruptions and mudflows, three late Quaternary glacial 
stages, each with multiple stages, occurred in the northwestern Sierra Nevada (James 2003, 
James et al. 2002).  Glacial till and associated moraines extend west into the upper Bear River 
near Drum Forebay at Alta (PG&E, Piedmont 2003). 
 
Uplift along the eastern margin of the Sierra produced erosion through the beginning of the 
Tertiary Period (65 mya), exposing the gold veins that had been created during the Mesozoic.  
These gold veins were eroded and the gold-laden sediments re-deposited throughout the ancestral 
Yuba River drainage, which ran approximately north to south.  The “Tertiary River Gravels” are 
the source for much of the gold mined during the 19th century in the Yuba River drainage (Forest 
Service 2002), which also includes the Bear River.  The ancestral headwaters of the Bear River 
was captured by the Yuba River (James 1995), but was once a part of the Yuba.  Because of the 
gold-laden gravels deposited, uplifted and subsequently exposed, the Bear River was one of the 
most heavily mined and modified drainages in the Sierra (James 2004). 
 
Specifically within the Project Vicinity, downstream of the Camp Far West Reservoir, valley 
sediments are dominated by Quaternary alluvium (Figure 3.2.1-1), which comprises 64.9 percent 
of the Project Vicinity (Table 3.2.1-1).  Bedrock geology near the Reservoir is composed of 
Jurassic volcanic rocks, quartz diorite, and massive diabase of the Smartville Complex, and is the 
second-most common material at 22.4 percent.  The Bear River arm of the Camp Far West 
Reservoir has an intrusive mafic dyke that strikes northwest across both Bear River and Wolf 
Creek (Alpers et al. 2008). 
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Figure 3.2.1-1.  Geology map of Project Vicinity.  







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Geology and Soils Pre-Application Document February 2016 
Page 3.2.1-4 ©2016, South Sutter Water District  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Page Left Blank 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Geology and Soils 
 ©2016, South Sutter Water District Page 3.2.1-5 


Table 3.2.1-1.  Description of generalized geologic rock types in the Project Vicinity. 
Rock 
Type1 


Area 
(acres) 


Percent 
(%) 


Description Age 


Quaternary Alluvium 
(Qr, Qb, Qa, Qt, Pl) 27,102 64.9% 


Poorly consolidated gravels, sands and clays 
along river courses, levees, river banks, terraces 
adjacent to and within Dry Creek and Bear River 
downstream of the Project Area. 


Quaternary – Pleistocene and 
Holocene 


Laguna Formation  1,935 4.6% Consolidated Alluvium – gravel sand and silt Pliocene 
Tailings 68 0.2% Hydraulic and placer mining tailings Recent, historical 


Smartville Complex (Jv, 
qd, dc, gb) 9,352 22.4% 


Pyroclastic rocks and flows, quartz diorite and 
tonalite, dike complex and gabbro that surround 
Camp Far West Reservoir. 


Jurassic 


Volcanic Rocks (mv) 1,432 3.4% 
Undifferentiated rocks of the Smartville complex 
upstream of Camp Far West and dominate Wolf 
and Bear Creek drainages to Lake Combie. 


Jurassic 


Ultramafic and 
metasedimentary rocks 98 0.2% 


Folded and faulted rocks near the Wolf Creek 
fault zone at the upper end of Wolf and Little 
Wolf Creeks. 


Triassic 


Water 1,775 4.3% -- -- 
Total 41,762 100% -- -- 


1 Refer to Figure 3.2.1-1 for a description of each rock type. 
 
 
3.2.1.3 Tectonic History 
 
Uplift of the Sierra Nevada began approximately 3 to 5 mya (Unruh 1991; Wakabayashi and 
Sawyer 2001; Henry and Perkins 2001), which is approximately synchronous with the uplift of 
the Carson Range, bordering the Tahoe basin on the east, at 3 mya (Surpless et al. 2000).  The 
uplift was accompanied by westward tilting of the range, stream incision, and downwarping of 
the Central Valley. 
 
Most faults resulted from late Paleozoic and Mesozoic tectonic collisions.  Faults that were re-
activated in the late-Cenozoic are predominantly high-angle, northwest-trending, east-dipping, 
normal faults resulting from extensional stresses (Schwartz et al. 1977).  Deformation is 
pronounced in bands of weak, ultramafic rock (Bennett 1983), as with the formations associated 
with the Wolf Creek Fault at the upper end of Wolf and Little Wolf Creeks. 
 
The Spenceville Fault Zone trends northwest-southeast and occurs just to the east of Camp Far 
West Reservoir.  The Wolf Creek Fault Zone bisects Wolf and Little Wolf creeks, and the Bear 
River downstream of Lake Combie, and several mi upstream of the Camp Far West Reservoir.  
The Wolf Creek Fault in the Bear River Basin is also known as the Highway 49 Lineament 
(Bennett 1983) and recognized as a southern extension of the Big Bend Fault (Rogers and 
Williams 1974). 
 
3.2.1.4 Mineral Resources 
 
Five mines were found in the Project Vicinity, most of which were gold and copper mines 
(Figure 3.2.1-2, Table 3.2.1-2). 
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Figure 3.2.1-2.  Active and inactive mines in the Project Vicinity.  
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Table 3.2.1-2.  Mines in the Project Vicinity. 
Site Name Major Minor Operation Status Previous Name 


Dairy Farm (Trent, Vantrent) Copper, Gold Silver Unknown Past Producer -- 
Hibber Gold Copper Unknown Past Producer -- 
Dredged Area Gold -- Placer Unknown -- 
Oroville Dredging Company Gold -- Placer Unknown -- 
Quail Copper Silver (trace)1 Unknown Occurrence -- 


Sheridan Pit Sand and 
gravel -- Surface Producer Sheridan Plant 


1 Not specifically defined in the database, but is assume to be less than a “minor” component. 
 
 
One of the main mines near Camp Far West Reservoir is the inactive Dairy Farm Mine (Trent 
Mine and Vantrent Mine).  The deposit from which copper, zinc, and gold were derived is part of 
the Foothill Copper-Zinc Belt, which extends along the western slope of the Sierra Nevada in 
eastern California (Heyl 1948).  Open pit and underground mining began during the 1860s and 
continued in the early 1900s and 1930s.  The pit created during the 1920s and 1930s extends 
more than 150 ft below the surface, which is inundated by the Camp Far West Reservoir during 
high levels, but is hydraulically isolated at low elevation (Alpers et al. 2008).  Underground 
mining followed the massive-sulfide deposit to a total depth of at least 500 ft; the deposit was 10 
to 60 ft thick and more than 600 ft long.  In 1915, 350 tons of ore per day were mined (Waring 
1919).  A cyanide plant with a capacity of 100 tons per day was active on the site prior to 1915.  
In the 1930s, gold was recovered from the oxidized portion of the deposit (Clark 1963). 
 
The auriferous gravels of the Bear River were mined extensively by hydraulic mining methods in 
the mid to late 1800s.  In addition, there was underground mining of lode gold-quartz vein 
deposits in the Grass Valley mining district, which drains into Wolf Creek (Alpers et al. 2008).  
Much of the fluvial deposits of hydraulic mine waste in the Bear River watershed remain to this 
day (James 1991, 1993, 1999). 
 
The dredging industry was an important aspect of placer mining in the early 1900s.  A small 
district was worked for some time near Camp Far West on the Bear River above Wheatland, but 
the gravels were too low grade and operations were suspended (Lindgren 1911). 
 
There is one active quarry site along the Bear River in both Placer and Yuba counties.  Cemex 
Construction is expanding the existing Patterson Sand and Gravel Mine operation over a 38-year 
span (Placer County 2015).  Currently, the company is permitted through 2028 to operate the 
mining operation on 326 ac at 8705 Camp Far West Road.  The 448-ac proposed expansion is 
immediately south and west of the existing operation on the Bear River floodplain (Foster 2005).   
 
3.2.1.5 Physiography and Geomorphology 
 
The current Bear River basin drains the northwestern Sierra Nevada via a series of deep canyons 
cut by mountain channels, separated by high, steep sided ridges and a parallel drainage network.  
In the upper section of the Bear River above Lake Combie, downcutting, through the relatively 
soft Paleozoic metamorphic rock (Shoo Fly Complex) has created a deep, v-shaped canyon 
where short, steep-sided tributary drainages are typical (Geomatrix 1997).  However, in the 
lower Bear River downstream of Camp Far West Dam, the river flows through alluvial material 
and constructed levees.  According to Sacramento River Watershed Program’s report on the Bear 
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River, a high volume of mining sediment and the levees restricting lateral movement have 
caused the lower Bear River to become incised (SRWP 2010); Foothills Water Network (FWN) 
(2015a) also cites this condition but neither have provided data nor sources.  During habitat 
mapping of the lower Bear River in 2015, SSWD found numerous locations where the channel is 
bounded by near vertical slopes between levees, though there are also inset floodplains and 
terraces where gravel bars form between the levee and hillslopes. 
 
3.2.1.6 Erosion and Sedimentation 
 
There are no known excessive sources of erosion that would lead to sedimentation within the 
Project Area.  In 2008, a bathymetry study was done on Camp Far West Reservoir and compared 
against 1968 bathymetry.  The 1968 storage volume was estimated at 104,000 ac-ft and in 2008 
at 93,740 ac-ft, a loss of 10,530 ac-ft1 (Mead and Hunt 2012).  Based on an average specific 
weight of 70 pounds/cubic feet (cu ft), as estimated by Dendy and Champion (1978) for Lake 
Combie, this volume of sediment deposition in the reservoir indicates 16 million tons of 
sediment have been deposited, or 321,000 tons/year (yr.), which translates to 2,188 tons/mi2/yr.  
Accumulation rates for other reservoirs in the area are shown on Table 3.2.1-3. 
 
Table 3.2.1-3.  Accumulation rates in nearby reservoirs. 


Stream Reservoir 
(River Mile (RM) at Dam) 


Rate of Deposition 
(ac-ft/mi/yr) 


Bear River 
Rollins Reservoir (RM 50.4) 2.1 


Lake Combie (RM 37.2) 0.751 
Camp Far West (RM 18.2) 1.4 


Yuba River Englebright Reservoir (RM 24.3) 0.6 
1  Estimated by Dendy and Champion (1978). 
 
 
Though sediment supply is high in the lower Bear River due to continued movement and 
availability of hydraulic mining debris, downstream of some dams, the channel can respond 
either with coarsening of the bed, or there may be no change if the downstream channel was 
originally transport-dominated (e.g., bedrock control with little storage of sediment).  
Construction of Camp Far West Dam and Lake Combie Dam (aka Van Geisen Dam) in 1928 
halted downstream transport of most mining sediment (James 1988).  Downstream channel 
responses to Van Geisen Dam were negligible in the middle Bear River because channels are 
dominated by bedrock.  There was significant accumulation of sediment in the early 1900s at the 
Van Trent Gage, which was inundated by the Camp Far West Reservoir, which was attributed to 
historic mining sediment (James 1999).  
 
Slopes are generally less than 25 percent downstream of Camp Far West Dam.  The Bear River 
arm of the Camp Far West Reservoir is in the 25-50 percent range (Figure 3.2.1-3).  A small 
number of areas have a slope greater than 50 percent, and are located on the Bear River where it 
narrows upstream of the main reservoir body.  However, it appears that these steepest slopes are 
dominated by bedrock, judging from aerial photographs, and are likely resistant to erosion.  The 
spillway just below the dam is also in the 25-50 percent range, but the spillway runs over 
bedrock. 


                                                           
1 Calculated volume:  10,530 ac-ft*43,560 ft2= 458,686,800 ft3.  70lbs/ft3 = 3.2x1010 lbs = 16 meter (m) tons/50 year = 321,000 


tons/year.  Camp Far West Dam drains an area of 146.7 mi2. 
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Figure 3.2.1-3.  Slopes in the Project Vicinity. 
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In June 2015, SSWD mapped 6.4 mi of the Bear River below Camp Far West Dam for habitat 
features and channel characteristics.  Out of the 6.4 mi, only about 3,500 ft (i.e., 5%) were noted 
to be actively eroding.  There are significant quantities of gravel in the Bear River, much of 
which may be derived from hydraulically mined sediments.  During habitat mapping, about 
32,000 square feet (sq ft) of trout and salmon spawning-size material was estimated in the 6.4 
mi.  It is estimated that 160 million cubic yards (cu yd) of mining sediment are stored in the 
lower Bear River (FWN 2015a).  The high volume of mining sediment, in combination with 
restricting levees, has caused the lower Bear River to change from wide and shallow to deeply 
incised, according to the FWN, but no data have been collected. 
 
3.2.1.7 Soils 
 
Soil associations in the Project Vicinity are shown in Table 3.2.1-4 and Figure 3.2.1-4.   
 
Table 3.2.1-4.  Soil associations in the Project Vicinity. 


Soil No. Soil Association Acres % of Total 
s855 Sycamore-Shanghai-Nueva-Columbia 11,552 28% 
s840 Sobrante-Rock outcrop-Auburn  9,088 22% 
s870 Tisdale-Kilaga-Conejo 13 <1% 
s825 San Joaquin 6,799 16% 
s8369 Water 2,071 5% 
s821 Redding-Corning 8,533 20% 
s839 Xerofluvents-Ramona-Kilaga-Cometa 1,912 5% 
s817 Sierra-Caperton-Andregg) 1,794 4% 


Total 8 41,762 100% 
Source:  USDA/NRCS STASGO soil data published in 2001. 
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Figure 3.2.1-4.  Soil associations in the Project Vicinity. 
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The Project Vicinity soil distribution coincides with the underlying bedrock and geomorphic 
location.  Table 3.2.1-5 provides a summary of the soil series characteristics including parent 
material, geomorphic position, slope, elevation range, average precipitation, mean annual 
temperature, and drainage.  Soil descriptions have been summarized from 
https://soilseries.sc.egov.usda.gov/OSD_Docs for each of the series. 
 
Table 3.2.1-5.  Soil series and order summary description in the Project Vicinity. 


Series Parent 
Material 


Geomorphic 
Position 


Slope 
(%) 


Elevation 
(ft) 


Avg. Annual 
Precipitation 


(in.) 


Mean Annual 
Temperature 


(°F) 
Drainage 


Andregg 
Weathered 
granitic  


Undulating to steep 
slopes on foothills 2-75 200-1,500 27 60° Well-drained 


Auburn Amphibolite 
schist Foothills 2-75 125-3,000 24 60° 


Shallow to 
moderately deep, well 
drained 


Caperton Weathered 
granitic Uplands 2-50 200-1,500 27 60° Shallow, somewhat 


excessively drained 


Columbia Alluvium Flood plains and 
natural levees 0-8 10-155 12-25 61° Very deep, mod well 


drained 


Cometa Granitic 
Gently sloping, 
slightly dissected 
older stream terraces 


0-15 200-600 16 62° Moderately well or 
well-drained 


Conejo 


Alluvium from 
basic igneous or 
sedimentary 
rocks 


Alluvial fans/stream 
terraces 


0-9 30-2,000 20 62° Very deep, well 
drained 


Corning Gravelly 
alluvium 


High terraces with 
mound, intermound 
relief 


0-30 75-1,300 23 62° 
Very deep, well or 
moderately well 
drained 


Kilaga Alluvium from 
mixed sources Terraces 0-9 50-200 20 62° Deep and very deep, 


well drained 


Nueva Alluvium from 
mixed sources Floodplains 0-2 20-80 16 62° Very deep, somewhat 


poorly drained 


Ramona Alluvium from 
granitic rocks Terraces and fans 


Nearly 
level to 


mod steep 
25-3,500 15 63° Well-drained 


Redding Alluvium High terraces 0-30 40-2,000 22 61° 
Moderately deep to 
duripan, well or mod 
well drained 


San Joaquin 
Alluvium from 
predom.  Granitic 
source 


Undulating low 
terraces 0-9 20-500 15 61° 


Mod deep to duripan, 
well and mod well 
drained 


Shanghai Alluvium from 
mixed sources Floodplains 0-2 20-150 18 62° Very deep, somewhat 


poorly drained 


Sierra Acid igneous Foothills 
Gently 


sloping to 
steep 


200-3,500 20-38 59° - 62° Deep, well drained 


Sobrante Basic igneous 
and metamorphic Foothills 2-75 125-3,500 32 60° Mod deep well 


drained 


Sycamore 
Mixed 
sedimentary 
alluvium 


Floodplains Nearly 
level 10-100 15-20 60° - 62° Poorly drained 


Tisdale Alluvium from 
mixed sources Low terraces 0-2 20-80 18 62° Mod deep, well 


drained 



https://soilseries.sc.egov.usda.gov/OSD_Docs
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Table 3.2.1-5.  (continued) 


Series Parent 
Material 


Geomorphic 
Position 


Slope 
(%) 


Elevation 
(ft) 


Avg. Annual 
Precipitation 


(in.) 


Mean Annual 
Temperature 


(°F) 
Drainage 


Xerofluvents 
Young soils not differentiated enough to separate from soil suborder.  Shallow, developed in Mediterranean climate, slopes of 
less than 25% and mean annual soil temperature above freezing and Holocene-age carbon; associated with low-gradient 
alluvial material adjacent to the lower Bear River corridor. 


Total 18 Soil Types 


 
 
Erosion hazard within a soil series is often strongly dependent upon slope.  In general, the 
steeper the slope, the more erosive the soil, although erosion potential on steeper slopes may be 
moderated by coarse, well drained soils, such as those derived from granitic parent material. 
 
3.2.1.8 Existing Information 
 
3.2.1.8.1 Upstream of the Project 
 
Material flowing into Lake Combie is included as some of the mercury and sediment may 
transfer downstream, and the character of the Lake Combie sediments may be similar to those 
accumulating in Camp Far West Reservoir. 
 
The Bear River between Lake Combie and Camp Far West Reservoir is considered a “steep 
gorge” (James 1999).  In reviewing the aerial view (Google EarthPro 2015®), the channel flows 
through bedrock and boulder and there are substantial sections of bedrock gorge.  There are few 
accumulations of sediment that are noticeable at this level.  James (1999) reports that there has 
been little sediment production and storage between Lake Combie and Camp Far West Reservoir 
due to the steep gorge, and there are no major obstacles to sediment transport.  A rough estimate 
of average gradient, based on change in elevation of 1,200 ft over 13.8 mi, is 1.6 percent. 
 
NID owns and operates the Combie Project.  Dredging to maintain water storage capacity has 
occurred over the past 40 years, but was halted in 2002 due to high mercury levels.  The 
reservoir fills with each storm event.  A sediment and mercury removal project was approved to 
extract mercury from dredged sediments, estimated to be initially about 150,000 to 200,000 tons 
while monitoring and studying the effect on water quality and biota.  The project is estimated to 
take 3-5 years to complete, with on-going maintenance to remove the annual estimated 50,000 
tons/year (NID 2010).  Initially, 804 milligrams of elemental mercury was removed from 
944 kilograms of material from Lake Combie. 
 
At the request of NID, reach assessments were conducted within an approximately 5.5 mi section 
of the Bear River from Lake Combie to Wolf Creek (ECORP 2014).  One response reach within 
the Bear River was selected for an instream flow and sediment study.  Three potential study sites 
were identified and an 844 ft section of the Bear River, known as the Laursen Reach, was 
selected by interested parties and found to be representative of habitat types and composition.  
Generally, the river is controlled by bedrock and large boulders with little vegetative cover.  The 
complete results are found in the ECORP documentation but general findings were: 
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• Average width was 35.5 ft for the Bear River location, and 34 ft within the study area, 
and widths within the study area ranged from 12 to 69 ft, and depth from 1 to 23 ft. 


• Mid-channel pools composed over 50 percent of the habitat type, with riffles next (25%) 
and then run/glide habitat (22%). 


• Cover provided by vegetation is less than 10 percent; cover from undercut banks is about 
1 percent; large boulders provide 15 percent; surface turbulence and depth provided an 
average of 15 percent. 


• Trout spawning habitat is less than 1 percent.  Sediment typically ideal for trout spawning 
are scare or armored below larger imbricated cobbles. 


• Large woody debris (LWD) is largely absent in the entire 5.5 mi section. 


• Bear River is largely bedrock-controlled.  Specifically within the Laursen Reach substrate 
ranged from coarse sand to bedrock, but is 20-60 percent boulders and 10-65 percent 
bedrock. 


• Very little sediment and what little there was on point bars, behind boulders, and 
underneath or behind LWD.  In the Laursen Reach, if sediments did exist it was mostly 
gravels and to a lesser extent cobbles.  Little sediment available for sampling. 


• Bankfull discharge is estimated to be about 60-80 cfs. 


• Roughly half of the sediments between 20-43  millimeters (mm) in diameter would be 
entrained at flows up to 15 cfs within most of the habitat units. 


• Minimum annual peak flow from 2001 to 2011 was 823 cfs. 


• Flows capable of mobilizing and transporting large sediments likely occur every year.  
Bear River appears to be highly competent to transport 15 to 35 percent of the gravel 
materials at flows under 10 cfs, which makes this river unsuitable for gravel 
augmentation. 


 
Allan James is a professor of geomorphology in the Department of Geography at the University 
of South Carolina.  He has published and co-written numerous articles on the Bear River geology 
and geomorphology.  Some of his research is presented, but a complete list of extensive 
published material regarding the Sierra Nevada geomorphology and mining history and effects 
can be found in his curriculum vitae (James 2014). 
 
Channel reaches within the Bear River mining districts remain dominated by mining tailings 
after more than 100 years (James 1991).  Much of the sediment produced by incision into mining 
tailing deposits was deposited near the aggrading confluences of Steephollow and Greenhorn 
creeks with the Bear River and currently forms deltas in Rollins Reservoir (James 2004).  
Detention of down-valley sediment deliveries by dams created a sediment-starved environment 
dominated by channel erosion in the lower valley below Rollins, Van Gleisen, and Camp Far 
West dams.  Channel incision below these dams reflects lowered sediment loads and effects of 
altered flow regime have exacerbated incision (James 1988).  Anthropogenic changes due to 
mining changed the Bear River from a supply-limited system to a transport-limited system, and a 
change in geomorphic processes away from long-term drainage evolution dominated by ingrown 
meanders. 
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3.2.1.8.2 Within the Project 
 
Camp Far West Reservoir receives acidic, metal-rich drainage seasonally from the inactive Dairy 
Farm Mine.  This mine is discussed in Section 3.2.1.4.  Removal of pyrite-bearing waste rock 
and mill tailings in the 1980s reduced some of the acidic runoff and poor soil quality, but the pit 
remains a likely source of trace metals, sulfate, and acidity to Camp Far West Reservoir and the 
lower Bear River.  High concentrations of total mercury in the water of Camp Far West 
Reservoir and in biological taxa over a range of trophic levels were observed in fall and winter 
from October 2001 through August 2003 (Alpers et al. 2008).  Mercury bioaccumulation factors 
are high compared to other reservoirs in northern California, which indicates relatively efficient 
biomagnification (Alpers et al. 2008). 
 
The Bear River had a waterfall that barred upstream salmon movement in the vicinity of the 
Camp Far West Reservoir.  The waterfall was submerged or built upon during construction of the 
dam (Wildland Resources Center 1996). 
 
On the section of the Bear River now inundated by the Camp Far West Reservoir was the Van 
Trent stream flow gage that operated from 1905 to 1928.  It was reported by Keyes (1878) that 
there was 3 meters (m) of aggradation that occurred in the 1870s.  Channel instability and rating-
curve changes were noted between 1907 and 1927.  Large volumes of sediment were produced in 
the Bear Basin from 1913-1914 and from 1918-1921; hydraulic mining provided sediment to the 
channel and high flows transported and redistributed the material.  These sediment volumes 
correspond to high flows recorded at the Van Trent gage (James 1991).  Rating curve changes 
were noted in most years from 1914 to 1927, and in 1909 were specifically attributed to the 
movement of “mining debris” (James 1999). 
 
Section 3.2.1.6 discusses the accumulation rate of sediment in the Camp Far West Reservoir.  
This is based on bathymetry comparison between 1968 and 2008.  The 1968 storage volume was 
estimated at 104,000 ac-ft and in 2008 at 93,740 ac-ft, a loss of 10,530 ac-ft (Mead and Hunt 
2012).  The accumulated sediment is likely related to input from historic mining tailings.  There 
is little storage of mining sediment in the Bear between Lake Combie and Camp Far West 
Reservoir; the sediment would have been added prior blockage of sediment by Van Giesen and 
Rollins dams, and from evacuation of sediment below Van Giesen Dam.  
 
There are no Project roads as part of the FERC-licensed Project facilities.  However, judging 
from an aerial view (Google EarthPro® 2015), there are unsealed roads on the western side of 
the reservoir that may be contributing fine sediment.  Slopes are fairly flat (i.e., less than 25%) 
on this side of the reservoir and there do not appear to be landslides or deep-seated failures.  
Slopes are steepest in the Bear River arm of the reservoir, but there are few roads close to the 
water and the river appears to be bounded by resistant parent rock (i.e., there is no evidence of 
channel or hillslope instability that adds coarse or fine sediment). 
 
Patterson Sand and Gravel is planning an expansion of the mining of aggregate in the Bear River 
floodplain on the Camp Far West Road (Placer County 2012).  The main haul route is from 
Riosa Road through Sheridan to Highway 65.  As a condition of the expansion, Cemex is 
contributing to roadway pavement reconstruction along the truck route between Highway 
(HWY) 65 and the mine.  Drainage ditches will be enclosed, curbs and gutters will be 
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constructed.  These activities should keep surface sediment additions due to heavier road use at a 
minimum. 
 
The non-Project Diversion Dam 1.3 mi downstream of Camp Far West Dam creates a backwater 
that extends from the diversion dam to the outflow of the spillway.  It has strong backwater 
influence from the diversion dam and was not characterized for habitat by SSWD in 2014 (i.e., 
physical properties are dominated by standing water [lentic] and not flowing water [lotic]).  The 
stream width ranges from about 180 ft near Camp Far West Dam to 550 ft just upstream of the 
diversion dam.  The area is about 0.06 mi.  Depth is unknown, though the bottom can be seen 
near Camp Far West Dam. 
 
The downstream channel below Camp Far West Dam spillway terminates in a chute excavated in 
solid rock.  This underlined channel then joins the Bear River approximately 1,200 ft below the 
main embankment.  There is a fan of material eroded from the spillway at the junction with the 
Bear River that is about 450 ft by 300 ft.  The fan is composed of fairly coarse, stable material 
(Figure 3.2.1-5).  The distal end of the fan restricts the mainstem about 700 ft downstream of the 
dam face from 70 ft to 23 ft, then the channel increases to over 200 ft downstream of the fan.  All 
the material added would be stored within the backwater area of the diversion dam.  There are no 
obvious additional failures or excessive sediment sources on the slopes within the backwater 
below the reservoir.   
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Figure 3.2.1-5.  Camp Far West Dam and Spillway on the Bear River at RM 16.9. 
 
 
In most years, SSWD collects no large woody material (LWM) from the surface of Camp Far 
West Reservoir.  Little LWM enters the reservoir from upstream and the reservoir shoreline has 
very little LWM. 
 
SSWD is unaware of any reservoir shoreline stability issues.  In general, the shoreline is gently 
sloping and stable. 
 
SSWD is unaware of any Project road or recreation road issues. 
 
3.2.1.8.3 Lower Bear River 
 
Allan James, FWN, the Sacramento Watershed Program, and SSWD have material related to the 
lower Bear River. 
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The lower Bear River was an anastomosing channel with a series of sloughs and with two terrace 
sets described by early settlers, the lowest terrace remains inundated by mining sediment (James 
1988).  James estimated 164 million cu yd stored in the lower Bear River during maximum 
aggradation.  In the lower Bear River, incision dominated from 1905 to 1928.  Between 1930 and 
1955, the channel was relatively stable as pre-mining alluvial gravel armored the bed.  The 
channel began to incise in 1955 after a large flood penetrated the coarse gravel layer.  Incision 
was unaffected by construction and enlargement of Camp Far West Dam, which suggests that 
changes in flow regime and sediment loads caused by the dam were much less important than 
penetration of the channel armor layer (James 1988). 
 
In 2004, the Environmental Defense Fund, FWN and their partners reported in Assessing Flow 
Improvement Needs and Opportunities in Northern California’s Bear River Problemshed various 
flow needs and flow-related challenges in the lower Bear River. Particularly, they noted that 
downstream gravel recruitment had been limited for many years and would need to be 
supplemented to improve habitat.  The USFWS was to develop competitive Request for 
Proposals for studies to evaluate baseline conditions as well as fishery restoration needs and 
opportunities on the lower Bear River below Camp Far West Reservoir (Yardas and Eberhart 
2005).  As of 2013, no projects have been conducted, nor is there information for the watershed 
(USFWS 2013a).  FWN (2015a) claims that a high volume of mining sediment in combination 
with restricting levees has caused incision and channel simplification, though FWN presents no 
data to support this claim. 
 
Between 2005 and 2009, the Bear River Setback levee was designed and constructed by the 
Three Rivers Levee Improvement Authority to replace an existing levee.  The improved levee 
was approximately 9,600 ft long and replaced levee portions at the junction of the Feather and 
Bear rivers.  The setback levee was designed to provide a 200-year flood protection level.  In 
addition, 1 million shrubs and trees were planted in the setback area to prevent erosion and to 
benefit threatened and endangered species in the expanded floodway (SRWP 2015). 
 
SSWD conducted habitat mapping and channel characterization in the lower Bear River in June 
2015 because development of aquatic study plans depends on an understanding by SSWD of the 
general physical and biological character of the Bear River that may be affected by the Project.  
The purpose of the habitat mapping effort was to develop specific, comprehensive, and detailed 
information on aquatic habitat and channel morphology characteristics of the Bear River 
downstream of the Project to the junction with the Feather River.  Additional discussion can be 
found in Section 3.2.3. 
 
The lower Bear River is generally confined between levees, though the confinement caused by 
the levees varies.  There is little urban development along the corridor, though agriculture uses 
and levees influence floodplain development, water distribution, and riparian environments.  At 
times, the slopes adjacent to the channel are vertical (Figure 3.2.1-6) and the channel is narrowly 
confined, which is about 61 percent of the mapped area, though only 35 percent of the lower 
Bear River was mapped.  At other sites along the lower Bear River, there are bars and terraces 
with which the river interacts with a frequency of every 1.5 years.  The 1.5-yr. frequency height 
was estimated using instantaneous peak flows recorded at USGS Gage Station 11424000 on the 
Bear River near Wheatland (RM 11.5) Provisional Data 1964 to present using the gage 
height/discharge relationship.  The less confined sections of the river occur in about 38 percent 
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of the mapped area (Figure 3.2.1-7).  In the section of the Bear River downstream of Pleasant 
Grove Road, the low flow active channel and the 1.5-yr-return-frequency (i.e., floodflow; the 
channel is inundated levee toe to levee toe) ratio was measured to indicate extent of floodplain 
development.  The ratios ranged from 1 (i.e., active low flow channel and floodflow 
approximately equal and there is no functional floodplain; 61 percent) to as much as 4 (i.e., a 
wide floodplain; 38 percent).  The average low flow active channel width was 60 ft and the  
1.5-yr. width was 112 ft.  The “low-flow active channel” was defined as the area where 
vegetation was still hydrologically connected when flow was at a minimum instream flow 
release (about 25 cfs).  The return interval of 1.5-yr. is generally associated with bankfull 
discharge in unregulated systems.  However, in a regulated system, the “low flow active 
channel” is important hydrologically because the releases from the diversion dam control flow 
timing and volume.  
 


 
Figure 3.2.1-6.  Example of slopes and floodplain development downstream of Pleasant Grove 
Road. 
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Figure 3.2.1-7.  Example of active floodplain just downstream of non-Project diversion dam. 
 
 
There is very little LWM in the lower Bear River channel.  The highest concentration was in the 
section in the long pools between vertical slopes (about RM 10).  LWM averages about 11 
pieces/mi within bankfull. 
 
Since the slope of the lower Bear River is generally less than 0.5 percent, there are no falls, 
cascades, chutes, rapids, step runs, pocket water, or sheet flow habitat types, which are generally 
associated with steeper gradients and coarser substrate (Figure 3.2.1-8).  The substrate of the 
mapped units is dominated by gravel with mostly cobble sub-dominant (Table 3.2.1-6).  Sand is 
a minor component though is often subdominant.  Increasing amounts of exposed bedrock and 
cobble substrates occur in the upstream direction to just downstream of the diversion dam.  The 
coarsening of material in the upstream direction is likely due to a both a change in parent 
material (i.e., alluvium to volcanics) and a decrease in available sediment due to storage in Camp 
Far West Reservoir.  Additional mudstone bedrock is exposed in the channel above HWY 65 at 
about RM 12.4 and upstream of Pleasant Grove Road at RM 6.7.  Very little silt occurs in the 
active channel, though the banks are often composed of this finer material.  There was not much 
cover and most of it was due to the introduced giant cane (Arundo donax) concentrations that 
line and often extend across the channel (Figure 3.2.1-9).  The giant cane is pervious to flow, 
however, and serves to scour pools and develop some spawning gravel concentrations of 
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spawning gravel (i.e., 2 mm to 64 mm) but occasionally up to 128 mm nearer the diversion dam.  
It provides cover and habitat heterogeneity.   
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Figure 3.2.1-8.  Longitudinal profile and habitat types mapped in the lower Bear River. 
 
 
Table 3.2.1-6.  Dominant, subdominant and bank substrate in mapped sections of the lower Bear 
River.   


Substrate 
Type 


Dominant Substrate Subdominant Substrate Bank Substrate 
Total Length 


(ft) 
Length Rel 
Frequency 


Total Length 
(ft) 


Length Rel 
Frequency 


Total Length 
(ft) 


Length Rel 
Frequency 


Bedrock 696 3.9% 603 3.8% 872 7.0% 
Boulder 538 3.0% 0 -- 538 4.3% 
Cobble 4,893 27.1% 4,577 29.0% 1,257 10.1% 
Gravel 10,179 56.4% 5,496 34.8% 3,269 26.3% 
Sand 1,753 9.7% 3,849 24.3% 2,996 24.1% 
Silt 0 -- 1,282 8.1% 3,478 28.0% 


Total 18,059 100.0% 15,807 100.0% 12,410 100.0% 
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Figure 3.2.1-9.  Effects of introduced giant cane in enhancing cover, channel complexity, and 
sorting of spawning-size gravels (2-64 mm). 
 
 
3.2.1.9 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on geology and soils.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues.   
 


• From Responses to SSWD’s PAD Information Questionnaire: 
 Effects of Project O&M on channel morphology in the Bear River below Camp Far 


West Dam (e.g. channel stability, erosion/sedimentation, substrate composition, and 
floodplain/channel connectivity) (identified by Cal Fish and Wildlife, NMFS, Placer 
County). 


• From SSWD: 


 Effects of Project O&M on sediment and sediment movement in the Bear River 
downstream of the Project, especially related to the trapping of sediment in Camp Far 
West Reservoir and Project flows. 
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 Effects of Project O&M on soil erosion, slope failures and slope stability at the Camp 
Far West Reservoir shoreline and in the Bear River downstream of the Project. 


 Effects of Project O&M on runoff from Project roads and other hard surface runoff on 
erosion and sediment transport and Project flow-related movement of sediment. 


 Effects of Project O&M on soil erosion and bank stability due to use of the Camp Far 
West Dam spillways and outlet facilities. 


 Effects of Project O&M on LWM distribution and recruitment into the Bear River 
downstream of the Project. 


 Effects of Project-related recreation on soil compaction and erosion. 


 
3.2.1.10 List of Attachments 
 
There are no attachments to this section. 
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3.2.2 Water Resources  
 
3.2.2.1 Overview 
 
In addition to this introductory information, this section is divided into 11 subsections.  Section 
3.2.2.2 provides drainage area information for the Bear River sub-basins and at major Project 
facilities.  Section 3.2.2.3 provides information such as length and gradient of stream reaches 
potentially affected by the Project.  Section 3.2.2.4 provides morphometric information regarding 
Project reservoirs.  Section 3.2.2.5 describes the hydrology in the Project Vicinity.  Sections 
3.2.2.6 and 3.2.2.7 list the existing and potential Basin Plan designated Beneficial Uses and 
applicable Water Quality Objectives, respectively, for stream reaches and reservoirs potentially 
affected by the Project.  Section 3.2.2.8 provides the existing and proposed water rights 
potentially affected by the Project.  Section 3.2.2.9 describes existing, relevant, and reasonably 
available water quality information upstream, within the Project, and in the lower Bear River, 
including water temperature and water chemistry.  Section 3.2.2.10 provides a discussion of 
mercury issues and reports in and around the Project.  Section 3.2.2.11 describes known or 
potential Project effects on water resources. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on water resources.  Specifically, SSWD found 18 source documents regarding 
water resources.  These are listed below and cited throughout this section: 
 


• SWRCB 2005, 2010, 2012 and 2013 


• CVRWQCB 1998 


• CDFG 1991a 


• Bailey 2003 


• DWR 2004a 


• Alpers et al. 2005 and 2008 


• Davis et al. 2007 and 2009 


• Hunerlach et al. 1999 


• May et al. 2000 


• Slotten et al. 1995 


• Saiki et al. 2010 


• Kuwabara et al. 2003 


• OEHHA 2009 


• Grenier et al. 2007 
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3.2.2.2 Drainage Areas of the Bear River Sub-basins 
 
Section 3.1.2 provides an overview of the Bear River basin, and includes a map (Figure 3.1-2).  
The total drainage area, including the portion of the drainage area upstream and downstream of 
the Project, is provided in Table 3.2.2-1. 
 
Table 3.2.2-1.  Drainage areas of Bear River basin. 


Basin 


Drainage Area 
Upstream of 
the Project1 


Downstream of 
the Project2 Total 


(sq mi) (sq mi) % of Total (sq mi) 
Bear River 281.8 192.5 40.6% 474.3 


1  Upstream of the Project is considered the Bear River from its headwaters to the NMWSE of Camp Far West Reservoir. 
2  Downstream of the Project is considered the Bear River from Camp Far West Dam and Powerhouse to the Bear River’s confluence with the 


Feather River. 
 
 
3.2.2.3 Stream Reaches Affected by the Project 
 
Two stream reaches are directly, indirectly, and cumulatively affected by the Project, as 
described in Section 3.1.2.3.  A summary description of each reach is provided in Table 3.2.2-2. 
 
Table 3.2.2-2.  Stream reaches affected by the Project. 


Reach 
Name 


Upstream 
Terminus 


Downstream 
Terminus 


Length 
(mi) 


Gradient 
(%) 


BEAR RIVER 
Camp Far West 


Dam Reach 
Base of Camp Far West Dam 


(RM 18.2, El.140 ft) 
Base of Diversion Dam 


(RM 16.9, El.120 ft) 1.3 0.29 


Lower Bear River Base of Non-Project Diversion Dam 
(RM 16.9, El.120 ft) 


Confluence with Feather River 
(RM 0, El.24 ft) 16.9 0.11 


 
 
3.2.2.4 Morphometric Data for Existing Project Reservoirs 
 
Table 3.2.2-3 summarizes relevant data related to Camp Far West Reservoir, the Project’s only 
storage reservoir, including water surface elevation, gross storage, usable storage, surface area, 
volume, estimated maximum depths, and shoreline length. 
 
Table 3.2.2-3.  Morphometric information regarding Project reservoirs.  


Project 
Reservoir 


Upstream 
Drainage 


Area 


Usable 
Storage 


Capacity1 


Normal 
Maximum  


WSE1 


Surface 
Area2 


Shoreline 
Length2 


Maximum 
Length2 


Estimated 
Maximum 


Depth2 
(sq mi) (ac-ft) (ft) (ac) (mi) (mi) (ft) 


Camp Far West 
Reservoir 284 92,430 300 1,886 29 5.4 160 


1 WSE = Water Surface Elevation 
2 At NMWSE 
 
 
The average hydraulic retention time of usable storage within Camp Far West Reservoir is 
approximately 3 months, based on long-term averages of storage and flow through the reservoir.  
Figure 3.2.2-1 shows the storage-area-elevation curves for Camp Far West Reservoir calculated 
from a 2008 bathymetric survey performed by Wood Rodgers (2008). 
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Figure 3.2.2-1.  Camp Far West Reservoir storage-area-elevation curves. 
 
 
3.2.2.5 Streamflow, Gage Data and Flow Statistics 
 
For the purpose of this PAD, SSWD’s historical hydrologic period of record extends from WY 
1928 through WY 2014.  This period includes both dry and wet periods for the Project Vicinity.  
Further, for the purpose of this PAD, “with-Project” hydrology refers to hydrologic conditions 
with both Project and non-Project facilities in the watershed, “unimpaired” hydrology refers to 
flows that would have occurred in the basin during the period of record if no Project or non-
Project facilities were present, and “without-Project” hydrology refers to flows that would have 
occurred if the Project had not been developed, but all non-Project facilities1 were present.  
When referring to historical flows, three distinct periods of development are referenced:  
 


• WY 1928 through WY 1966, the period prior to the development of Camp Far West 
Dam;  


• WY 1967 through 1984, the period prior to the development of Camp Far West 
Powerhouse; and  


• WY 1985 through 2014, the period following the development of Camp Far West 
Powerhouse.  
 


For each of these periods, historical flow data are available at the USGS Wheatland gage 
(11424000).   
 


                                                           
1  Non-Project facilities upstream of the Camp Far West Hydroelectric Project include PG&E’s Drum-Spaulding Project, NID’s 


Yuba-Bear Hydroelectric Project, and NID’s Lake Combie. 
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All with-Project, unimpaired, and without-Project hydrology (mean daily values) as well as 
SSWD’s methods used to estimate each flow condition are provided in Appendix F.  Regulated 
hydrology was synthesized by SSWD from measured reservoir elevations and stream flows and 
is reported by the USGS and by CDEC, while unimpaired and without-Project hydrology were 
calculated using area-weighted flow, mass balance, and statistical regression methodologies.  
Appendix F also includes flow exceedance charts for all gage locations discussed in this section. 
 
3.2.2.5.1 Streamflow and Other Gages in the Project Vicinity 
 
Publicly-available flow and reservoir elevation and storage data for the Project Vicinity come 
from USGS and CDEC gages within the Bear River basin.  Table 3.2.2-4 includes these gages, as 
well as several additional gages maintained by SSWD or SMUD for O&M purposes.  These data 
are provided in Appendix F, unless indicated.  In addition, SSWD maintains several additional 
non-Project seasonal flow gages for water rights compliance.   
 
Table 3.2.2-4.  Streamflow gages, Project release and reservoir gages. 


USGS/CDEC 
Gage 


Number 
Name Elevation 


(ft) 
Drainage 
(sq mi) 


Period of Record 


Start End 


STREAMFLOW GAGES 
-- Bear River above Camp Far West Reservoir2 325 NA Seasonal 


114238001 Bear River Fish Release below Camp Far West Reservoir, 
near Wheatland, CA 120 286 10/1/1989 Present 


114240003 Bear River near Wheatland, CA 72 292 10/23/1928 Present 
BPG Bear River near Pleasant Grove, CA 65 NA 1/27/2006 Present 


PROJECT RELEASE GAGES 
-- Camp Far West Dam Low-Level Outlet Flowmeter 140 286 1/1/1968 Present 
-- Camp Far West Powerhouse Flowmeter 140 286 1/1/1985 Present 


RESERVOIR STORAGE GAGES 
11423700 Camp Far West Reservoir near Wheatland, CA N/A 283 10/1/1966 9/30/1983 
CFW Bear River at Camp Far West Dam 260 286 11/1/1963 Present 


Notes: Elevation and drainage per USGS/CDEC records. 
NA: Not available 


1 Gage is used by SSWD to document compliance with the minimum instream flow requirements in the existing FERC license. 
2  Gage data are unavailable. 
3  Also reported as CDEC Gage “BRW” since 1/24/1997. 
 
 
Figure 3.2.2-2 provides a schematic view of Project facilities and gages in the Project Vicinity. 
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Figure 3.2.2-2.  Schematic of the Project Vicinity, including public gage identification numbers.2  
 
 
3.2.2.5.2 Regulated Hydrology Data for Project Facilities and Potentially Affected 


Sections of the Bear River and Tributaries 
 
This section summarizes hydrology data available for sections of the Bear River in the Project 
Area, the area immediately downstream of Project facilities, and other points of interest, (e.g., 
USGS gage locations).  Data are generally presented from upstream to downstream.  SSWD’s 
synthesized flow data for these points of interest are included with the complete hydrology data 
for with-Project, without-Project and unimpaired flows in Appendix F. 
 
Flow data shown in this section include with-Project mean monthly gage flows, mean daily 
stream flows per year, and flow exceedance curves by tributary or facility within the Project 
Vicinity.  Most of the figures are based on an analysis of regulated USGS gage flow data for the 
period of time that Camp Far West Dam has been in operation (i.e., WY 1967 through WY 
2014).  There are some exceptions due to new or discontinued gages, in which case a limited 
                                                           
2  SSWD also collects flow data for the Bear River above Camp Far West Reservoir, Camp Far West dam low-level outlet, 


CFWID North Canal and the SSWD Conveyance Canal.  SMUD also collects flow data for the Camp Far West Powerhouse.  
These data are not available to the public. 
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data set was used for analysis.  Mean monthly stream flows are shown as bar charts with end-
point bars to represent minimum and maximum monthly flow values.  Regulated mean daily 
flow figures help characterize daily trends and flow variability throughout the year.  Flow 
exceedance curves represent the percentage of time a specified flow is equaled or exceeded 
throughout the period of record.  See Appendix F for more detailed flow exceedance curves by 
month.  The combination of the three figures for each tributary or facility provides a general 
description of gaged flow behaviors of these features within the Project Area.  
 
3.2.2.5.2.1 Time Period Setting 
 
During the pre-Project time period of WYs 1928 through 1966, no Project facilities were in 
place, NID’s Rollins Reservoir and Dutch Flat Afterbay were not in place, and PG&E’s Drum 
Afterbay was not in place.  NID’s Lake Combie was the only non-Project facility upstream.  
Water was being diverted from NID’s Milton Diversion Dam on the Middle Yuba River into 
NID’s Bowman Dam on Canyon Creek via the Milton-Bowman Tunnel, where water was then 
diverted into PG&E’s Lake Spaulding on the South Yuba River via the Bowman-Spaulding 
Canal.  Spaulding Dam then was used to divert the combined flows into the Bear River via the 
Drum Canal.  The only development in the Project Vicinity was CFWID’s Camp Far West 
Diversion Dam, a 50-ft high concrete gravity dam constructed in 1927 at the site of the existing 
Camp Far West Dam. 
 
The Project time period of WYs 1967 through 1984 includes the operation of Camp Far West 
Reservoir without the presence of Camp Far West Powerhouse.  Rollins Reservoir, Dutch Flat 
Afterbay and Drum Afterbay were completed in 1965.  During this time period, the use of Bear 
River water, primarily through diversions at PG&E’s Bear River Diversion Dam and Lake 
Combie, and the non-Project diversion dam downstream of Camp Far West Reservoir, increased 
with the expansion of irrigation systems within Yuba, Sutter, Nevada and Placer counties. 
 
The Project time period of WYs 1985 through 2014 includes the operation of Camp Far West 
Reservoir with the presence of Camp Far West Powerhouse, which was constructed in WY 1985.  
During this time period, the use of Bear River water, primarily through diversions at PG&E’s 
Bear River Diversion Dam and Lake Combie, and the non-Project diversion dam downstream of 
Camp Far West Reservoir, continued to increase with the expansion of irrigation systems within 
Yuba, Sutter, Nevada and Placer counties. 
 
3.2.2.5.2.2 Comparison of Pre- and Post-Project Hydrology 
 
Figures 3.2.2-3 through Figure 3.2.2-14 shows exceedance probabilities of mean daily flow, by 
month, in January through December, for Bear River at the USGS Wheatland gage.  The figure 
includes three time periods for comparison; the pre-Project time period of WYs 1928 through 
1966, as well as the Project time periods of WYs 1967 through 1984 (pre-powerhouse) and WYs 
1985 through 2014 (post-powerhouse).  Exceedance probability figures show the percentage of 
occurrences, in this case the percentage of days that a flow occurred, at or above a specific level.  
For example, Figure 3.2.2-3 for the month of January, the mean daily flows were at or above 500 
cfs 41 percent of days for the pre-Project time period, and 47 and 30 percent of days for the 
Project time periods before and after hydropower development, respectively.   
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Figure 3.2.2-3.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – 
January. 
 
 


 
Figure 3.2.2-4.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – 
February. 
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Figure 3.2.2-5.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – March. 
 
 


 
Figure 3.2.2-6.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – April. 
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Figure 3.2.2-7.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – May. 
 
 


 
Figure 3.2.2-8.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – June. 
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Figure 3.2.2-9.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – July. 
 
 


 
Figure 3.2.2-10.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – August.  
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Figure 3.2.2-11.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – 
September. 
 
 


 
Figure 3.2.2-12.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – 
October. 
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Figure 3.2.2-13.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – 
November. 
 
 


 
Figure 3.2.2-14.  Flow exceedance of historical mean-daily streamflow at the Wheatland gage for 
pre-Project (WYs 1929-1966) and with-Project (WYs 1967-1984, 1985-2014) time periods – 
December.  
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A direct comparison of mean monthly flows at the Wheatland gage between the three time 
periods is provided in Figure 3.2.2-15.  The pre-powerhouse period experienced more basin 
runoff than the pre-powerhouse period, while the post-powerhouse period had less.  A 
comparison of mean annual precipitation at Gold Run, CA for the two periods shows the pre-
powerhouse period was wetter than the post-powerhouse period.3  The post-powerhouse period 
was also subject to increased out-of-basin water deliveries upstream of the Project.4   
 


 
Figure 3.2.2-15.  Mean monthly flows at the Wheatland gage for pre-Project (WYs 1929-1967) and 
with-Project (WYs 1967-1984, 1985-2014) time periods. 
 
 
Project period flows are generally higher than pre-Project period flows in July through 
September (Figures 3.2.2-9 through 3.2.2-11).  Releases from Camp Far West in these months 
are typically made to meet minimum instream flow requirements downstream of the dam, which 
tend to be higher than natural flow. 
 
Project period flows are generally lower than pre-Project period flows in October through 
December (Figures 3.2.2-12 through 3.2.2-14).  The majority of pre-season rainfall runoff is 
captured by Project and non-Project reservoir upstream.  Releases from Camp Far West Dam in 
these months are typically made to meet minimum instream flow requirements downstream of 
the dam, except in the wettest of years. 
 
As an example of conditions during the rainfall and snowmelt period, Figure 3.2.2-6 shows the 
exceedance probabilities of mean daily flows for the month of April.  This figure shows that the 
Project period flows in April are similar to the pre-Project period, except during the driest third 
                                                           
3  Mean annual precipitation at Gold Run, CA was 62.0 inches for the pre-powerhouse period and 50.8 inches for the post-


powerhouse period (Western Region Climate Center, http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca3491). 
4  Bear River diversions occur at PG&E’s Bear River Diversion Dam, downstream of Rollins Reservoir, and at NID’s Lake 


Combie. 



http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca3491
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of years, when much of the snowmelt runoff is being captured upstream by NID’s Rollins 
Reservoir.  The months of January through March also show this trend (Figure 3.3.3-3 through 
3.3.3-5).  March and April flow exceedances (Figures 3.3.3-5 and 3.3.3-6) show that Project 
period flows are substantially higher the majority of the time.  This is due to the development of 
storage projects in the Yuba River basin that enhance the ability of upstream diversion facilities 
to make releases into the Bear River.  These projects, through inter-basin diversions, augment the 
hydrology of the Bear River during the spring months in most years. 
 
Differences in mean daily flow exceedances are not solely related to Project operations; some of 
the differences in mean daily flow exceedances for January through May between the Project and 
pre-Project periods are due to hydrologic differences for the three periods.   
 
3.2.2.5.2.3 Project Conditions 
 
This section describes storage in Camp Far West Reservoir and flow conditions at three locations 
in the Bear River below the Project:  1) through the Camp Far West Hydroelectric Project fish 
release immediately below the non-Project diversion dam, which does not include spills from the 
diversion dam; 2) at the USGS gage at Wheatland; and 3) at the CDEC gage at Pleasant Grove.  
 
Camp Far West Reservoir 
 
Camp Far West Reservoir has an estimated useable storage capacity of 92,430 ac-ft at gross pool 
and has been measured daily at USGS Gage 11423700 from October 1966 to September 1983 
and CDEC gage CFW through the present.  Historically two different rating curves have been 
used to convert reservoir stage to reservoir storage.  The first curve was used for October 1966 to 
December 2008, and the second curve was used for January 2009 through the present.  Figure 
3.2.2-16 shows average monthly storage for the Camp Far West Reservoir using the first curve 
and Figure 3.2.2-17 shows average monthly storage for the Camp Far West Reservoir using the 
second curve.  The maximum average monthly storage volume of approximately 109,833 ac-ft 
was recorded in April 1982.  
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Figure 3.2.2-16.  Mean monthly storage for Camp Far West Reservoir (USGS Gage 11423700 and 
CDEC Gage CFW) from October 1966 through December 2008.  The bar shows the values for the 
10 percent and 90 percent exceedances. 
 
 


 
Figure 3.2.2-17.  Mean monthly storage for Camp Far West Reservoir (CDEC Gage CFW) from 
January 2009 through September 2014.  The bar shows the values for the 10 percent and 90 percent 
exceedances. 
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Historical daily water-surface elevations for Camp Far West Reservoir are shown per year in 
Figure 3.2.2-18.  Reservoir water level is typically at its highest in January through May, and at 
its lowest in September through November.  The lowest water level since the reservoir first 
filled, 175.0 ft, occurred on October 5, 1976.  The lowest maximum daily storage for the March 
through June time period, 222.2 ft, occurred on March 2, 1977. 
 


 
Figure 3.2.2-18.  Historical daily water-surface elevation for Camp Far West Reservoir (USGS 
Gage 11423700 and CDEC Gage CFW), each year from WY 1967 through WY 2014.  WY 1977 
represents the lowest peak storage during the period of record. 
 
 
A water-surface elevation exceedance curve for daily Camp Far West Reservoir water level is 
shown in Figure 3.2.2-19.  Daily water level exceeds 301 ft 10 percent of the time during the 
period of record.  Daily water level exceeds 290 ft 50 percent of the time and exceeds 220 ft 90 
percent of the time.  Reservoir storage is not reported here because two different storage curves 
were used across the gage period of record, as described above. 
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Figure 3.2.2-19.  Water-surface elevation exceedance of historical daily water-surface elevation for 
Camp Far West Reservoir (USGS Gage 11423700 and CDEC Gage CFW) from WY 1967 through 
WY 2014. 
 
 
Bear River 
 
The Bear River watershed is primarily rainfall-runoff driven, with heavy snowpack generally 
only able to accumulate in a small portion of the basin’s headwaters.  Inflows to the basin are 
attributed to natural runoff in the basin and diverted water to the Bear River from NID’s Jackson 
Meadows Reservoir and Bowman Lake, and PG&E’s Lake Spaulding, all via PG&E’s Drum 
Canal.  Diversions out of the watershed upstream of the Project are taken at NID’s Bear River 
Canal Diversion Impoundment and at NID’s Lake Combie. 
 
NID’s Yuba-Bear Hydroelectric Project and PG&E’s Drum-Spaulding Project affect runoff into 
the Project by storing water in upstream reservoirs.  For a discussion of upstream storages and 
diversions, refer to Sections 3.1.1 and 3.1.2.5.  
 
Camp Far West Reservoir Release to the Bear River 
 
Releases from Camp Far West Reservoir are made to meet minimum instream flow requirements 
in the Bear River as measured below the non-Project diversion dam as well as water deliveries 
via the SSWD Conveyance Canal and CFWID North Canal.  Reservoir releases are made 
through the Camp Far West Dam low-level outlet, the powerhouse and/or the spillway.  See 
Sections 2.1.1.3 through 2.1.1.6 for a description of each.  Figures 3.2.2-20 through 3.2.2-24 
provides mean monthly flows for each of the three release structures at Camp Far West Dam.   
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Figure 3.2.2-20.  Mean monthly flow release for Camp Far West Reservoir low-level outlet from 
January 1968 through December 1984.  The bar shows the values for the 10 percent and 90 percent 
exceedances. 
 
 


 
Figure 3.2.2-21.  Mean monthly flow release for Camp Far West Reservoir low-level outlet from 
January 1985 through September 2014.  The bar shows the values for the 10 percent and 90 percent 
exceedances. 
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Figure 3.2.2-22.  Mean monthly flow release for Camp Far West Reservoir powerhouse from 
January 1985 through September 2014.  The bar shows the values for the 10 percent and 90 percent 
exceedances. 
 
 


 
Figure 3.2.2-23.  Mean monthly flow release for Camp Far West Reservoir spillway from January 
1968 through December 1984.  The bar shows the values for the 10 percent and 90 percent 
exceedances. 
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Figure 3.2.2-24.  Mean monthly flow release for Camp Far West Reservoir spillway from January 
1985 through September 2014.  The bar shows the values for the 10 percent and 90 percent 
exceedances. 
 
 
Downstream of Camp Far West Dam, the SSWD Conveyance Canal has the capacity to divert up 
to 500 cfs, and the CFWID North Canal has the capacity to divert up to 40 cfs. 
 
Bear River Fish Release below Camp Far West Reservoir 
 
License-required minimum flow releases are characterized by flows at the fish release gage 
(USGS 11423800), which is located at a structure off the non-Project diversion dam into the 
SSWD Conveyance Canal at the south edge of the diversion dam, approximately 1.2 mi 
downstream of Camp Far West Reservoir.  The gage is a low-flow gage and does not measure 
spill from the non-Project diversion dam.  The fish flow gage has been in active operation since 
October 1989. 
 
Figure 3.2.2-25 shows average monthly flow as measured by the fish release.  The maximum 
monthly average flow, approximately 36 cfs, was recorded in May 2010.  
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Figure 3.2.2-25.  Mean monthly flow release through the Camp Far West Reservoir fish release 
gage (USGS Gage 11423800) from WY 1990 through WY 2014.  The bar shows the values for the 10 
percent and 90 percent exceedances. 
 
 
Figure 3.2.2-26 shows the historical mean daily flows through the fish release.  The maximum 
daily average flow, approximately 43 cfs, was recorded on December 4, 1994. 
 


 
Figure 3.2.2-26.  Historical mean daily flow each year for the Camp Far West Hydroelectric Project 
fish release gage (USGS Gage 11423800) from WY 1990 through WY 2014. 
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A flow exceedance curve for the Bear River fish release is shown in Figure 3.2.2-27.  The gage 
measures license-required minimum flows, but does not measure spill from the non-Project 
diversion dam.  Daily flow exceeds 28 cfs 10 percent of the time during the period of record.  
Daily flow exceeds 12 cfs 50 percent of the time and exceeds 11 cfs 90 percent of the time. 
 


 
Figure 3.2.2-27.  Flow exceedance of historical mean daily streamflow for the Bear River fish 
release below Camp Far West Reservoir gage (USGS Gage 11423800) from WY 1990 through WY 
2014. 
 
 
Bear River near Wheatland 
 
The primary full-flow-rated gage used for flow characterization in the lower Bear River is the 
Wheatland gage (USGS 11424000), located approximately 6.5 mi downstream of Camp Far 
West Dam, and reflects releases from Camp Far West Reservoir through the powerhouse, low-
level outlet and spills over Camp Far West Dam less diversions from the non-Project diversion 
dam and CFWID’s diversion.  The Wheatland gage has been in active operation since October 
1928.  Figure 3.2.2-28 shows average monthly streamflow for the Bear River near Wheatland 
gage for WYs 1967 through 2014.  Maximum monthly flows in the Bear River are significantly 
higher than monthly averages because they typically represent significant precipitation events.  
The maximum monthly average streamflow, approximately 5,201 cfs, was recorded in February 
1986. 
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Figure 3.2.2-28.  Mean monthly streamflow for the Bear River near Wheatland gage (USGS Gage 
11424000) from WY 1967 through WY 2014.  The bar shows the values for the 10 percent and 90 
percent exceedances. 
 
 
Figure 3.2.2-29 shows the historical mean daily streamflows on the Bear River near Wheatland.  
The maximum daily average streamflow, approximately 35,900 cfs, was recorded on February 
17, 1986.  The only other event in excess of 25,000 cfs was recorded on January 2, 1997. 
 


 
Figure 3.2.2-29.  Historical mean daily streamflow each year for the Bear River near Wheatland 
gage (USGS Gage 11424000) from WY 1967 through WY 2014. 
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A flow exceedance curve for the Bear River near Wheatland is shown in Figure 3.2.2-30.  Ten 
percent of mean daily flows during the period of record exceed 1,180 cfs; however the majority 
of flows are much lower.  Fifty percent of mean daily flows exceed 24 cfs, and 90 percent of 
mean daily flows exceed 10 cfs.  
 


 
Figure 3.2.2-30.  Flow exceedance of historical mean daily streamflow for the Bear River near 
Wheatland gage (USGS Gage 11424000) from WY 1967 through WY 2014. 
 
 
Bear River near Pleasant Grove 
 
At the lower end of the Bear River, the Pleasant Grove Gage (CDEC BPG) has measured Bear 
River flows approximately 6.8 mi upstream of its confluence with the Feather River since 
January 2006, following the early January high flow event that took place on the Bear River in 
that year.  Flows at Pleasant Grove reflect upstream (Wheatland) flows and accretions or 
depletions that occur along the lower Bear River. 
 
Figure 3.2.2-31 shows average monthly streamflow for the Bear River at Pleasant Grove.  The 
maximum monthly average streamflow, approximately 3,711 cfs, was recorded in March 2011. 
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Figure 3.2.2-31.  Average monthly streamflow for the Bear River at Pleasant Grove (CDEC Gage 
BPG) from WY 2007 through WY 2014.  The bar shows the values for the 10 percent and 90 
percent exceedances. 
 
 
Historical mean daily streamflows per year in the Bear River at Pleasant Grove are shown in 
Figure 3.2.2-32.  The maximum daily average streamflow, approximately 11,158 cfs, was 
recorded on March 17, 2012. 
 


 
Figure 3.2.2-32.  Historical mean daily streamflow each year for the Bear River at Pleasant Grove 
(CDEC Gage BPG) from WY 2007 through WY 2014. 
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A flow exceedance curve for the Bear River at Pleasant Grove is shown in Figure 3.2.2-33.  Ten 
percent of mean daily flows during the period of record exceed 826 cfs.  Fifty percent of mean 
daily flows exceed 53 cfs, and 90 percent of mean daily flows exceed 9 cfs. 
 


 
Figure 3.2.2-33.  Flow exceedance of historical mean daily streamflow for the Bear River at 
Pleasant Grove from WY 2007 through WY 2014. 
 
 
3.2.2.6 Existing Designated Beneficial Uses 
 
As described in Section 3.1.5, Basin Plan water quality standards “consist of the designated uses 
of the navigable waters involved and the water quality criteria for such waters based upon such 
uses.” [33 USC § 1313(C) (2) (A)].  Section 3.1.5 described the designated Beneficial Uses of 
water in the Project Vicinity.  These include: 1) municipal and domestic water supply; 2) 
agricultural water supply (irrigation); 3) industrial service supply (power generation); 4) water 
contact recreation; 5) non-water contact recreation; 6) warm freshwater habitat; 7) cold 
freshwater habitat; and 8) wildlife habitat.   
 
3.2.2.7 Existing Water Quality Objectives 
 
Table 3.2.2-5 lists Water Quality Objectives described in the Basin Plan related to the designated 
Beneficial Uses.  This list is not exhaustive and can be modified by the SWRCB to reflect site-
specific information. 
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Table 3.2.2-5.  Basin Plan Water Quality Objectives to support designated Beneficial Uses in the 
Project Vicinity. 


Water Quality Objective Description 


Bacteria 
In terms of fecal coliform.  Less than a geometric average of 200/100 ml on five samples 
collected in any 30-day period and less than 400/100 ml on ten percent of all samples taken in a 
30-day period. 


Biostimulatory Substances Water shall not contain biostimulatory substances that promote aquatic growth in concentrations 
that cause nuisance or adversely affect beneficial uses. 


Chemical Constituents 


Waters shall not contain chemical constituents in concentrations that adversely affect beneficial 
uses.  Specific trace element levels are given for certain surface waters, none of which include 
the waters in the vicinity of the Project. Electrical conductivity (at 77 ºF) shall not exceed 150 
micromhos (µmhos)/cm (90 percentile) in well-mixed waters of the Feather River from the Fish 
Barrier Dam at Oroville to Sacramento River. Other limits for organic, inorganic and trace metals 
are provided for surface waters that are designated for domestic or municipal water supply.  In 
addition, waters designated for municipal or domestic use must comply with portions of Title 22 
of the California Code of Regulations. For protection of aquatic life, surface water in California 
must also comply with the California Toxics Rule (40 C.F.R. Part 131). 


Color Water shall be free of discoloration that causes a nuisance or adversely affects beneficial uses. 


Dissolved Oxygen (DO) 


Monthly median of the average daily dissolved oxygen concentration shall not fall below 85 
percent of saturation in the main water mass, and the 95 percent concentration shall not fall 
below 75 percent of saturation.  Minimum level of 7 mg/L. Specific DO water quality objectives 
below Oroville dam are 8.0 mg/L from September 1 to May 31, for Feather River from Fish 
Barrier Dam at Oroville to Honcut Creek (surface water body #40).  When natural conditions 
lower dissolved oxygen below this level, the concentrations shall be maintained at or above 95 
percent of saturation. 


Floating Material Water shall not contain floating material in amounts that cause a nuisance or adversely affect 
beneficial uses. 


Oil & Grease 
Water shall not contain oils, greases, waxes or other material in concentrations that cause a 
nuisance, result in visible film or coating on the surface of the water or on objects in the water, or 
otherwise adversely affect beneficial uses. 


PH The pH of surface waters will remain between 6.5 and 8.5, and cause changes of less than 0.5 in 
receiving water bodies. 


Pesticides Waters shall not contain pesticides or a combination of pesticides in concentrations that 
adversely affect beneficial uses.  Other limits established as well. 


Radioactivity 
Radionuclides shall not be present in concentrations that are harmful to human, plant, animal or 
aquatic life nor that result in the accumulation of radionuclides in the food web to an extent that 
presents a hazard to human, plant, animal or aquatic life. 


Sediment The suspended sediment load and suspended-sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause a nuisance or adversely affect beneficial uses. 


Settleable Material Waters shall not contain substances in concentrations that result in the deposition of material that 
causes a nuisance or adversely affects beneficial uses. 


Suspended Material Waters shall not contain suspended material in concentrations that cause a nuisance or adversely 
affect beneficial uses. 


Tastes and Odor 


Water shall not contain taste- or odor-producing substances in concentrations that impart 
undesirable tastes and odors to domestic or municipal water supplies or to fish flesh or other 
edible products of aquatic origin, or that cause nuisance, or otherwise adversely affect beneficial 
uses. 


Temperature 


The natural receiving water temperature of interstate waters shall not be altered unless it can be 
demonstrated to the satisfaction of the Regional Water Quality Control Board that such alteration 
in temperature does not adversely affect beneficial uses.  Increases in water temperatures must be 
less than 5 ºF above natural receiving-water temperature. 


Toxicity 


All waters shall be maintained free of toxic substances in concentrations that produce detrimental 
physiological responses in human, plant, animal, or aquatic life.  Compliance with this objective 
will be determined by analyses of indicator organisms, species diversity, population density, 
growth anomalies, and biotoxicity tests as specified by the CVRWQCB. 


Turbidity 


In terms of changes in turbidity (NTU) in the receiving water body: where natural turbidity is 0 
to 5 NTUs, increases shall not exceed 1 NTU; where 5 to 50 NTUs, increases shall not exceed 20 
percent; where 50 to 100 NTUs, increases shall not exceed 10 NTUs; and where natural turbidity 
is greater than 100 NTUs, increase shall not exceed 10 percent. 


Source: CVRWQCB 1998. 
 
 
Section 303(d) of the CWA requires that every 2 years each State submit to EPA a list of rivers, 
lakes and reservoirs in the State for which pollution control or requirements have failed to 
provide for water quality.  The CVRWQCB and SWRCB work together to research and update 
the list for the Central Valley region of California.  Based on a review of this list and its 
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associated TMDL Priority Schedule, in the Project Vicinity, the Bear River from Combie Lake to 
Camp Far West Reservoir has been identified by the SWRCB as CWA Section 303(d) State 
Impaired for mercury.  Downstream of the Project, the Bear River has been listed as CWA 
Section 303(d) State Impaired for mercury, copper, chlorpyrifos and diazinon (SWRCB 2010).  
The updated report prepared in 2012 has been partially approved by the EPA (June 2015), and 
includes no changes to the Bear River (SWRCB 2012). 
 
3.2.2.8 Existing and Proposed Water Rights Potentially Affecting or 


Affected by the Project 
 
Section 3.2.2.8 provides a list of water rights held by SSWD for power generation.  Provided 
below is a description of other existing or proposed water rights potentially affecting or affected 
by the Project. 
 
3.2.2.8.1 Water Rights Upstream of the Project Area That Affect the Project 
 
Numerous water rights holders divert and store waters upstream of the Project Area.  The 
upstream projects with significant impacts on inflows to the Project include PG&E’s Drum-
Spaulding Project,5 NID’s Yuba-Bear Hydroelectric Project6 and NID’s Lake Combie.  Details 
on NID’s water rights at Lake Combie are provided in Table 3.2.2-6.   
 
Table 3.2.2-6.  Summary of non-consumptive water rights held by NID for the purpose of power 
generation and irrigation. 


Priority 
Date 


SWRCB Designation Source Amount Place of 
Storage or 
Diversion 


Season of Beneficial 
Use Application Permit License cfs ac-ft Diversion Storage 


11/22/21 2652A 5803 10350 Bear 
River -- 5,555 Combie 


Reservoir -- 11/30-6/1 Irrigation 


6/3/81 26866 18757 -- Bear 
River 1,000 -- Combie 


Reservoir 1/1-12/31 -- Power 


 
 
NID also holds senior pre-1914 water rights to the Bear River.  In August 2015, NID filed an 
application with the SWRCB for the annual appropriation of 222,000 ac-ft of water from the 
Bear River, related to the development of a proposed water storage project immediately upstream 
of Combie Reservoir.7 
 


                                                           
5  Details on Drum-Spaulding Project water rights can be found in PG&E’s Pre-Application Document, Section 7.2, dated April 


2008. 
6  Details on Yuba-Bear Hydroelectric Project water rights can be found in NID’s Pre-Application Document, Section 7.2, dated 


April 2008. 
7 Details on NID’s proposed water storage project can be found at http://nidwater.com/parker-dam-and-reservoir-project. 
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3.2.2.8.2 Water Rights within the Project 
 
3.2.2.8.2.1 SSWD’s Water Right for Power (No Expiration Date) 
 
SSWD holds a post-1914 appropriative water right for the purposes of operating the Project for 
hydroelectric power generation.  Table 3.2.2-7 provides SWRCB designations and the key terms 
of the post-1914 appropriative water-right permit held by SSWD for power use. 
 
Table 3.2.2-7.  Water right permit held by SSWD for operation of the Camp Far West 
Hydroelectric Project for power generation.  


Priority 
(date) 


SWRCB 
Designation 
(application) 


SWRCB 
Designation 


(permit) 


SWRCB 
Designation 


(license) 


Source 
(Waterbody) 


Amount & Place of Diversion or 
Storage & Season 
(amount & place) 


Place of Use 
(powerhouse) 


1/4/80 26162 18360 Not 
Issued Yet Bear River  


725 cfs Direct Diversion 
from 1/1 – 12/31 Camp Far West 


Dam Powerhouse 103,100 ac-ft Storage 
from 10/1 – 6/30 


 
 
For the protection of fish and wildlife, SSWD’s Permit 18360 identifies a minimum required 
release of 25 cfs during April 1 through June 30 and 10 cfs from July 1 through March 31.  If the 
total inflow to Camp Far West Reservoir is less than the designated amount for a given period, 
SSWD shall bypass that quantity.  
 
The time to complete beneficial use for Permit 18360 expired on December 1, 1995.  SSWD 
submitted a request for licensing of Permit 18360 to the SWRCB Division of Water Rights on 
September 9, 1997 which is still pending.  
 
SSWD operates the Project consistent with the terms and conditions of the above water right. 
 
3.2.2.8.2.2 Water Supply Deliveries from the Bear River to SSWD’s Service Area (No 


Expiration Date) 
 
SSWD makes water deliveries from the Bear River and several small tributaries to its members 
within its service area consistent with SSWD’s consumptive use water rights.  Table 3.3.2-8 lists 
SSWD’s post-1914 appropriative water-right licenses and permit for irrigation and domestic 
uses. 
 
Table 3.2.2-8.  Water rights held by SSWD for delivery to SSWD’s members within its service area 
for irrigation and domestic uses.   


Priority 
(date) 


SWRCB 
Designation 
(application) 


SWRCB 
Designation 


(license) 


Source 
(Waterbody) 


Purpose 
of Use 


Amount & Place 
of Diversion or 


Storage 
(amount & 


place) 


Season 
(period) 


Place of Beneficial 
Use 


6/13/41 10221 11120 Bear River 


Irrigation, 
Domestic 


and 
Incidental 


Power2 


250 cfs Direct 
Diversion 


from 3/1 – 6/30 
and 


from 9/1 – 10/31 
59,000 ac within 


SSWD and 4,180 ac 
within CFWID 40,000 ac-ft 


Storage from 10/1 – 6/30 
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Table 3.2.2-8.  (continued) 


Priority 
(date) 


SWRCB 
Designation 
(application) 


SWRCB 
Designation 


(license) 


Source 
(Waterbody) 


Purpose 
of Use 


Amount & Place 
of Diversion or 


Storage 
(amount & 


place) 


Season 
(period) 


Place of Beneficial 
Use 


5/2/521 14804 11118 Bear River  


Irrigation, 
Domestic 


and 
Incidental 


Power 


330 cfs Direct 
Diversion from 5/1 – 9/1 59,000 ac within 


SSWD and 4,180 ac 
within CFWID 58,370 ac-ft 


Storage from 10/1 – 6/30 


8/16/51 14430 4653 Coon Creek Irrigation 2 cfs Direct 
Diversion from 4/1 – 11/1 80 ac 


4/12/65 22102 11121 


East Side 
Canal, Coon 


Creek, 
Markham 


Ravine, and 
Auburn 
Ravine 


Irrigation 


40.3 cfs Direct 
Diversion  


4,769 ac-ft per 
annum 


from 4/1 – 6/1 
and 9/1 – 10/31 4,000 ac 


8/11/71 23838 12587 Yankee 
Slough Irrigation 


1.35 cfs Direct 
Diversion 143 ac-


ft per annum 


from 4/1 – 6/1 
and 9/1 – 9/30 235 ac 


1  SSWD received a release from priority from Applications 5633 and 5634 for Application 14804. 
2  Incidental Power is identified as a purpose of use for Applications 10221 and 14804.  The powerhouse listed in the place of use for these 


applications is a hydroelectric facility located along SSWD’s main canal.  
 
 
SSWD delivers this water from the Bear River via its Conveyance Canal, which is located on the 
Bear River about 1.2 mi downstream of Camp Far West Dam. 
 
Identical to the required fish release for SSWD’s power permit, Applications 10221 and 14804 
identify a minimum required release of 25 cfs during April 1 through June 30 and 10 cfs from 
July 1 through March 31.  If the total inflow to Camp Far West Reservoir is less than the 
designated amount for a given period, SSWD shall bypass that quantity.  These required fish 
releases are not additive. 
 
SSWD and CFWID entered into an Agreement in 1957 (and Supplemental Agreement in 1973) 
relative to the construction and subsequent enlargement of Camp Far West Reservoir.  Under the 
Agreement SSWD provides CFWID 13,000 ac-ft of water from the Reservoir each year to 
satisfy CFWID’s senior water rights along the Bear River.  
 
In February 2000, SSWD, DWR and the CFWID entered into the Bear Agreement (DWR, 
SSWD and CFWID 2000) to settle the responsibilities of SSWD, CFWID, and all other Bear 
River water rights, to implement the objectives in the Water Quality Control Plan for the San 
Francisco Bay/ Sacramento-San Joaquin Delta Estuary adopted May 22, 1995 (1995 Bay-Delta 
Plan). 
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To incorporate this agreement into SSWD’s water rights, in July 2000 the SWRCB issued Order 
2000-10 that amended SSWD’s Water Right Licenses 11120 and 11118 to provide that: 
 


During releases of water in connection with the change of purpose of use 
and place of use of up to 4,400 acre-ft transferred to DWR during dry and 
critical years,[8] Licensee shall increase flows in the lower Bear River by 
no more than 37 cfs from July through September.  To avoid stranding 
impacts to anadromous fish in the Bear River below Camp Far West 
Reservoir, Licensee shall, by the end of a release period from the reservoir 
in connection with said change, ramp down flows from the reservoir at a 
rate not to exceed 25 cfs over a 24-hour period. 
 


The required flow volume is in addition to the minimum flow requirement in the Project license, 
and is measured immediately downstream of the diversion dam as spill over the diversion dam 
(i.e., SSWD installs notched boards on the diversion dam and controls the elevation of the 
diversion dam impoundment to provide the required flow). 
 
SWRCB’s Order 2000-10 states that this arrangement would terminate upon the termination of 
the Bear River Agreement on December 31, 2035, or sooner if the Bear River agreement was 
terminated sooner. 
 
SSWD operates the Project consistent with the terms and conditions of the above water rights 
and agreements.  
 
3.2.2.8.3 Water Rights Downstream of the Project Affected by the Project 
 
As previously identified, SSWD and CFWID entered into an Agreement in 1957 (and 
Supplemental Agreement in 1973) to satisfy CFWID’s senior water rights along the Bear River.  
A summary of CFWID’s water rights are provided in Table 3.2.2-9.  No other active water 
rights9 are identified downstream of Camp Far West Dam along the Bear River.   
 


                                                           
8  SWRCB Order 2000-10 states:  “Dry and critical years are defined, for purposes of this order, as set forth on page 23 of the 


Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Adopted by the SWRCB in 
May, 1995), except that such years do not include a year in which water storage in Camp Far West Reservoir on April 1 is at 
or below 33,255 ac-ft ("extreme critical year").” 


9  An Initial Statement of Water Diversion and Use was filed in 1978 in support of a riparian and pre-1914 water right claim; 
however, the SWRCB currently lists Statement S009549 as inactive.   
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Table 3.2.2-9.  Water rights held by CFWID, downstream of Camp Far West Dam.   


Priority 
(date) 


SWRCB 
Designation 
(application) 


SWRCB 
Designation 


(license) 


Source 
(Waterbody) 


Purpose of 
Use 


Amount & Place 
of Diversion or 


Storage 
(amount & place) 


Season 
(period) 


Place of 
Beneficial 


Use 


4/1/1918 959 385 Bear River Agricultural 
Use 


13.24 cfs Direct 
Diversion 


from 4/1 to 
10/1  


A net 
irrigable area 
of 4,445 acres 
within a gross 
area of 5,045 


acres 
consisting of  
4,732 acres 
within the 


boundaries of 
CFWID and 


313 acres 
outside of 
CFWID  


6/13/1922 2881 2266 Bear River Irrigation 5,000 ac-ft Storage 
per annum1 


from 3/1 to 
5/1 


2/11/1924 3843 2267 Bear River Irrigation 11.76 cfs Direct 
Diversion 


from 5/1 to 
10/1 


4/28/1941 10190 2740 Bear River Irrigation 5,000 ac-ft Storage 
per annum1 


from 5/1 to 
6/1 


1 The maximum annual quantity diverted under Licenses 2740 and 2266 shall not exceed 5,000 ac-ft per annum.  
 
 
3.2.2.9 Existing Water Quality Data 
 
SSWD found a considerable amount of water quality information, the most relevant of which 
was collected from the 1950s to the present.  SSWD consulted with and reviewed the following 
sources of information to prepare the description of water quality in this section: 
 


• SSWD’s data  


• DWR’s Oroville Facilities (FERC No. 2100) relicensing 


• USGS’ California Water Science Center Investigations 


• California Environmental Data Exchange Network Reports 


• SWRCB Perennial Streams Assessment 
 
3.2.2.9.1 Water Temperature 
 
Data collected by SSWD in 2015 is the most comprehensive water temperature data available in 
Camp Far West Reservoir and in the Bear River upstream and downstream of the Project Area.  
Other water temperature sources described below are spot measurements or short-term 
recordings. 
 
In 2015, SSWD installed a series of water temperature recorders in order to better understand 
conditions upstream and downstream of the Project (Table 3.2.2-10).  In addition, SSWD began 
collecting monthly reservoir profiles at three locations (Table 3.2.2-11) in April 2015 in order to 
monitor changes in reservoir water temperatures.  These locations are also shown on the Project 
Maps in Appendix E. 
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Table 3.2.2-10.  SSWD water temperature monitoring locations in the Bear River. 
Location River  


Mile1 
Installation 


Date Latitude Longitude 


UPSTREAM OF PROJECT AREA 
Bear River above Camp Far West 25.1 4/10/15 39.011685 -121.220506 
Rock Creek above Camp Far West -- 8/6/15 39.063471 -121.263205 


DOWNSTREAM OF PROJECT AREA 
Bear River below Powerhouse Outflow 18.0 4/10/15 39.04898 -121.31841 
Bear River below CFW Spillway Channel 17.9 9/30/15 39.04719 -121.31969 
Bear River below Diversion Dam 16.9 4/10/15 39.04163 -121.33235 
Bear River at BRW gage, Highway 65 11.4 4/10/15 38.99901 -121.40810 
Bear River at BPG gage, Pleasant Grove Bridge 7.1 4/10/15 38.98561 -121.48329 
Dry Creek above Bear River -- 12/1/15 38.99596 -121.49121 
Bear River near Highway 70 3.5 4/10/15 38.97249 -121.54343 
Bear River above Feather River Confluence 0.1 4/10/15 38.93906 -121.57831 
Feather River below Bear River Confluence -- 4/10/15 38.93802 -121.58038 


 
 
Table 3.2.2-11.  SSWD reservoir water temperature profile locations at Camp Far West. 


Location First Profile Date Latitude Longitude 
Near Camp Far West Dam 4/9/15 39.05140 -121.31237 
Rock Creek Arm of Reservoir 4/9/15 39.05972 -121.29323 
Bear River Arm of Reservoir 4/9/15 39.03301 -121.27238 


 
 
There is a limited amount of historical water temperature data.  Much of the data were individual 
spot readings recorded during fisheries or water quality investigations.  In instances where 
historical data was more robust, it is discussed in the sections below. 
 
3.2.2.9.1.1 Upstream of the Project 
 
SSWD is currently monitoring water temperature at two locations upstream of the Project; in 
Rock Creek and the Bear River upstream of Camp Far West Reservoir (Table 3.2.2-7).  Water 
temperatures in Rock Creek were fairly consistent during the available monitoring period 
(August and September 2015) with temperatures ranging between 15 degrees Celsius (°C) and 
25°C (Figure 3.2.2-34).  Water temperatures in the Bear River above Camp Far West Reservoir 
(RM 25.1) followed the pattern expected for a lower elevation river with water temperatures 
around 15°C in April and warming into the upper 20°C and low 30°C during June and July 
before beginning to cool again (Figure 3.2.2-35). 
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Figure 3.2.2-34.  Daily minimum, average and maximum water temperature in Rock Creek 
upstream of Camp Far West Reservoir. 
 
  


 
Figure 3.2.2-35.  Daily minimum, average and maximum water temperature in the Bear River 
upstream of Camp Far West Reservoir (RM 25.1). 
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SSWD found no other information regarding water temperatures immediately upstream of Camp 
Far West Reservoir. 
 
3.2.2.9.1.2 Within the Project 
 
SSWD is currently collecting monthly water temperature profiles at three locations in Camp Far 
West Reservoir (Table 3.2.2-8) and one location in the Bear River downstream of the Camp Far 
West Dam and upstream of the non-Project diversion dam (Table 3.2.2.7). 
 
Water temperatures in Camp Far West follow the expected patterns for a reservoir of its size and 
depth.  Surface water temperatures warm through the spring and summer as air temperatures 
increase while near bottom temperatures remain cooler, especially in the deeper areas near the 
dam.  Colder water (i.e. less than 20°C) persisted for the entire monitoring period near the dam, 
however, the amount of cold water was greatly reduced between the April and October sampling 
events (Figure 3.2.2-36).  The Rock Creek arm showed a weak thermocline from April through 
July until reservoir levels in the arm became low enough that water temperatures became almost 
uniform (Figure 3.2.2-37).  Water temperature profiles in the Bear River arm also showed a weak 
thermocline from April through August until temperatures reached equilibrium with the Bear 
River inflow by October (Figure 3.2.2-38). 
 


 
Figure 3.2.2-36.  Reservoir water temperature profiles near the Camp Far West Dam. 
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Figure 3.2.2-37.  Reservoir water temperature profiles in the Rock Creek Arm of Camp Far West 
Reservoir. 
 
 


 
Figure 3.2.2-38.  Reservoir water temperature profiles in the Bear River Arm of Camp Far West 
Reservoir. 
 
 
Alpers et al. (2008) collected water temperature profile data in Camp Far West Reservoir at 
multiple locations from 2001 to 2003 during their study of environmental factors affecting 
mercury in the reservoir.  Table 3.2.2-12 provides the minimum and maximum water 
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temperatures observed by Alpers et al. during their sampling at three of the locations:  1) near the 
dam; 2) in the Bear River arm of the reservoir; and 3) in the Rock Creek arm of the reservoir.  
These locations are similar to where SSWD collected profiles in 2015.  These three locations 
provide an overall picture of reservoir temperatures during the Alpers et al. study.  In general, 
water temperatures observed by Alpers et al. are similar to those recorded by SSWD in 2015 
during the same time periods. 
 
Table 3.2.2-12.  Minimum and maximum water temperatures recorded at three locations in Camp 
Far West Reservoir by Alpers et al. (2008). 


Date 


Near Dam (Site No. 2) Bear River Arm (Site No. 5) Rock Creek Arm (Site No. 7) 
Minimum 


Temperature  
(°C) 


Maximum 
Temperature  


(°C) 


Minimum 
Temperature 


(°C) 


Maximum 
Temperature 


(°C) 


Minimum 
Temperature 


(°C) 


Maximum 
Temperature 


(°C) 
11/01/2001 11.2 17.3 11.2 13.0 -- -- 
11/28/2001 11.2 13.3 -- -- -- -- 
1/2/2002 8.4 10.2 -- -- -- -- 
2/12/2002 6.7 9.5 -- -- -- -- 
4/22/2002 9.1 18.4 10.0 16.6 -- -- 
6/18/2002 10.3 25.8 11.4 26.1 -- -- 
8/7/2002 10.5 26.0 12.9 27.0 25.3 26.9 
9/6/2002 11.3 23.4 -- -- -- -- 
11/4/2002 11.0 15.1 -- -- -- -- 
11/6/2002 11.0 14.0 -- -- -- -- 
11/21/2002 12.3 13.6 -- -- -- -- 
12/4/2002 11.5 12.2 -- -- -- -- 
12/23/2002 8.6 9.9 8.9 9.9 -- -- 
1/17/2003 8.1 9.6 8.2 9.1 -- -- 
1/28/2003 8.1 12.0 8.2 11.0 -- -- 
3/7/2003 8.4 12.5 8.4 11.2 -- -- 
4/16/2003 9.6 15.7 10.0 15.5 10.6 17.0 
7/7/2003 10.9 26.4 12.5 26.0 -- -- 
10/10/2013 11.2 21.8 20.5 21.9 -- -- 


Source: Alpers et al. 2008. 
 
 
Water temperatures in the Bear River immediately downstream of Camp Far West Dam (RM 
18.0) and upstream of the non-Project diversion dam ranged from 10°C to 15°C for most of 
SSWD’s monitoring period.  During this time, water was being released from the low-level 
outlet of the dam.  From July 1 to September 1, releases were made from the Camp Far West 
Powerhouse, which has an elevated intake compared to the low-level outlet.  The increased 
releases from the powerhouse outlet caused downstream temperatures to reach near 25°C during 
that period (Figure 3.2.2-39).  SSWD found no other water temperature data for the Bear River 
between Camp Far West Dam and the non-Project diversion dam. 
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Figure 3.2.2-39.  Daily minimum, average and maximum water temperature in the Bear River 
downstream of the Camp Far West Dam (RM 18.0). 
 
 
3.2.2.9.1.3 Lower Bear River 
 
SSWD is currently monitoring water temperatures at eight locations in the lower Bear River; six 
in the Bear River; one in Dry Creek; and one in the Feather River (Table 3.2.2-7).  The data 
summarized below is generally from April to September 2015.  Water temperatures at three 
locations downstream of the Project were not available at the time of the PAD filing: 1) Bear 
River downstream of the Camp Far West spillway channel; 2) Dry Creek upstream of the Bear 
River confluence; and 3) Feather River upstream of the Bear River confluence. These data will 
be included in SSWD’s DLA and FLA. 
 
Water temperatures in the Bear River downstream of the non-Project diversion dam (RM 16.9) 
ranged from 10°C to 17°C for most of the monitoring period.  During this time, water was being 
released from the low-level outlet of the Camp Far West Dam.  From July 1 to September 1, 
releases were made from the powerhouse outlet.  The releases from the powerhouse outlet 
caused downstream temperatures to reach near 25°C during that period (Figure 3.2.2-40).   
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Figure 3.2.2-40.  Daily minimum, average and maximum water temperature in the Bear River 
downstream of the SSWD Non-Project Diversion Dam (RM 16.9). 
 
 
Water temperatures in the Bear River warmed while moving downstream.  At the four locations 
between HWY 65 (RM 11.4) and the Feather River confluence (RM 0.1), water temperatures 
exceeded 20°C for most of the monitoring period.  Each location showed a decrease in water 
temperatures around July 1, likely caused by the insulating effect of increased instream flows.  
Water temperatures began to rise in mid-July throughout the lower portion of the river as 
conditions approached seasonal equilibrium.  Water temperatures decreased again around 
September 1.  (Figures 3.2.2-41 through 3.2.2-44). 
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Figure 3.2.2-41.  Daily minimum, average and maximum water temperature in the Bear River near 
the Highway 65 Bridge (RM 11.4). 
 


 
Figure 3.2.2-42.  Daily minimum, average and maximum water temperature in the Bear River near 
the Pleasant Grove Rd. Bridge (RM 7.4) 
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Figure 3.2.2-43.  Daily minimum, average and maximum water temperature in the Bear River near 
the Highway 70 Bridge (RM 3.5). 
 
 


 
Figure 3.2.2-44.  Daily minimum, average and maximum water temperature in the Bear River 
upstream of the Feather River confluence (RM 0.1) 
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SSWD also monitored water temperature in the Feather River immediately downstream of the 
Bear River confluence (Figure 3.2.2-45).  In general, water temperatures in the Feather River 
were similar to those seen in the Bear River near the confluence (Figure 3.2.2-44).  These 
similarities are likely caused by both rivers’ temperatures reaching seasonal equilibrium.   
 


 
Figure 3.2.2-45.  Daily minimum, average and maximum water temperature in the Feather River 
downstream of the Bear River confluence. 
 
 
One source of long-term water temperature data available downstream of the Project was 
collected by DWR staff during monthly sampling from 1964 to 1987 near Wheatland, CA.  
While these data include only spot (i.e., once-monthly) recordings, they do show general trends 
in water temperature over a 24-year period (Table 3.2.2-13). 
 
Table 3.2.2-13.  Minimum, mean and maximum monthly water temperatures in the Bear River 
near Wheatland. Collected once monthly by California Department of Water Resources for WY 
1964 through WY 1987.  


Temperatures 
(°C) 


Month 
Oct Nov Dec Jan Feb Mar Apr May Jun July Aug Sep 


Minimum 12 11 7 6 6 7 9 12 16 21 22 17 
Mean 18 14 11 9 9 11 15 19 24 26 26 22 
Maximum 23 16 13 11 16 16 28 31 33 33 31 29 


# of Readings 17 15 19 19 20 22 22 20 19 18 17 19 
Source: CDFG 1991a. 
 
 
In addition, Bailey (2003) monitored water temperature at two locations near the Patterson Sand 
and Gravel operation:  one approximately 2,000 ft downstream of the non-Project diversion dam 
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(RM 16.5) and the second at the downstream end of the gravel operation (RM 15.0) (Figures 
3.2.2-46 and 3.2.2-47). 
 


 
Figure 3.2.2-46.  Water temperature time series from the upper Patterson Sand and Gravel site for 
the period of May 28 to August 4, 2003.  
From: Bailey 2003, Figure 1. 
 


  
Figure 3.2.2-47.  Water temperature time series from the lower Patterson Sand and Gravel site for 
the period of May 28 to August 4, 2003.  
From: Bailey 2003, Figure 2. 
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3.2.2.9.2 Water Quality 
 
The water quality parameters discussed in this section include all parameters except water 
temperature (Section 3.2.2.9.1) and mercury (Section 3.2.2.10). 
 
3.2.2.9.2.1 Upstream of the Project 
 
Water quality was measured at one location in the Bear River as part of the SWRCB’s Surface 
Water Ambient Monitoring Program (SWAMP) Statewide Perennial Stream Assessment 
(SWRCB 2013); in 2013 upstream of the Little Wolf Creek confluence (RM 24).  Table 3.2.2-14 
provides the results of that sampling event. 
 
Table 3.2.2-14.  Water quality measurements from the SWAMP Perennial Streams Assessment.  


Analyte Units Bear River above Little Wolf Creek 
Nitrogen, Total, Total mg/L 0.223 
Phosphorus as P, Total mg/L 0.0139 
Silica as SiO2, Dissolved mg/L 8.9 
Ammonia as N, Total mg/L 0.0078 
OrthoPhosphate as P, Dissolved mg/L 0.0393 
AFDM_Algae, Particulate g/m2 2.45 
Chlorophyll a, Particulate mg/m2 4.05 
Total Suspended Solids, Particulate mg/L 1.4 
Sulfate, Dissolved mg/L 2.83 
Chloride, Dissolved mg/L 8.55 
Hardness as CaCO3, Total mg/L 42.8 
Dissolved Organic Carbon, Dissolved mg/L 2.65 
pH units 7.78 
Turbidity, Total NTU 0.68 
Alkalinity as CaCO3, Total mg/L 55 
Oxygen, Dissolved, Total mg/L 9.06 
Specific Conductivity, Total uS/cm 124.2 
Temperature °C 25.2 


Source: SWRCB 2013 
 
 
SSWD found no additional water quality data immediately upstream of the Project. 
 
3.2.2.9.2.2 Within the Project 
 
Water quality data within the Project are limited to information for Camp Far West Reservoir.  
No information is available for the reach between Camp Far West Dam and the non-Project 
diversion dam. 
 
SSWD is currently collecting monthly water quality profiles at three locations in Camp Far West 
Reservoir (Table 3.2.2-10).  In addition to temperature, which is discussed in Section 3.2.2.9.1.2, 
dissolved oxygen (DO), specific conductivity and pH are being recorded at approximately 10-ft 
intervals at each monitoring location.  DO profiles are presented in Figures 3.2.2-48 through 
3.2.2-50.   
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Figure 3.2.2-48.  Reservoir dissolved oxygen profiles near the Camp Far West Dam. 
 
 


 
Figure 3.2.2-49.  Reservoir dissolved oxygen profiles in the Rock Creek Arm of Camp Far West 
Reservoir. 
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Figure 3.2.2-50.  Reservoir dissolved oxygen profiles in the Bear River Arm of Camp Far West 
Reservoir. 
 
 
The DO profiles between April and August were generally a negative heterograde curve 
indicating a metalimnetic oxygen minimum.  DO concentrations decrease sharply in 
approximately the first 50 ft below the surface before beginning to increase.  Profiles taken near 
the dam saw DO values decrease again near the bottom.  DO concentrations on the surface were 
usually 7 mg/L or greater, whereas DO concentrations in the metalimnion were less than 1.0 
mg/L. (Figures 3.2.2-48 through 3.2.2-50).  The cause of the metalimnion minimum is unknown, 
but similar curves occur in other reservoirs.  In some cases, the reason is oxidizable material that 
is either produced in the reservoir’s epilimnion (e.g., autochthonous material, such as 
phytoplankton), or oxidizable material that enters the reservoir from outside sources (e.g., 
allochthonous material, such as leaves, twigs and insects).  The material sinks in the reservoir, 
and the rate of sinking slows down as it encounters the more dense metalimnetic water.  Here, 
the material has more time under more conducive (i.e., warmer) water temperatures than deeper 
in the reservoir, to decompose.  As a result, more readily oxidizable material is decomposed in 
the metalimnion with a concomitant consumption of oxygen by bacterial respiration.  Another 
potential cause of the metalimnetic oxygen minimum is very high concentrations of zooplankton 
microcrustaceans in the metalimnion, which due to respiratory consumption, lower DO 
concentrations.  Reservoir profile locations in the Bear River and Rock Creek arms in October 
2015 were shallow (approximately 20 ft) and DO values did not reflect the same pattern seen 
during other sampling events. 
 
Specific conductivity ranged from 88 µS/cm to 150 µS/cm during the monitoring period and 
tended to decrease with depth.  Specific conductivity values increased as water temperatures 
increased during the year, particularly near the surface.  pH levels ranged from 6.3 to 9.1 units 
during the monitoring period and were highest near the surface (Table 3.2.2-15). 
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Table 3.2.2-15.  Conductivity and pH values for three monitoring locations at Camp Far West 
reservoir. 


 Specific Conductivity (µS/cm) pH (pH units) 
Near 
Dam 


Rock Creek 
Arm 


Bear River 
Arm 


Near  
Dam 


Rock Creek 
Arm 


Bear River 
Arm 


MONTHLY RANGE 
April 88-93 88-93 88-111 6.9-7.9 6.7-7.8 6.8-7.8 
May 90-103 93-103 96-112 6.5-8.5 6.8-8.6 6.7-8.6 
June -- -- -- 6.9-8.6 6.8-8.9 6.7-8.4 
July -- -- -- 6.6-9.1 6.8-9.0 6.7-8.6 
August 96-121 120-125 122-150 6.3-7.3 6.6-7.1 6.3-7.0 
September -- -- -- -- -- -- 
October 112-129 126-128 127-128 6.7-7.6 7.1-7.3 6.7-7.0 


OVERALL STATISTICS 
Minimum 88 88 88 6.3 6.7 6.3 
Average 103.6 108.4 114.9 7.4 7.5 7.3 
Maximum 129 128 150 9.1 9.0 8.6 


-- = No data was collected due to equipment malfunction. 
 
 
Alpers et al. (2008) reported on water quality samples collected from October 2001 through 
August 2003 in order to develop bioaccumulation factors (BAF) for reservoir dwelling biota.  
Water quality sampling sites were focused along the reservoir thalweg as well as sampling in the 
Rock Creek and Dairy Farm arms of the reservoir.  Water quality samples were collected at 
approximately 3-month intervals during the duration of the Alpers et al. study for a total of eight 
samples.  The results for six field measured parameters are provided in Figure 3.2.2-51.  The data 
collected for temperature, DO, pH and specific conductance were similar to those observed by 
SSWD in 2015.  
 


 
Figure 3.2.2-51.  Statistical data for field measurements and suspended solids concentrations.  
From: Alpers et. al. 2008. Figure 8. 
 
 
3.2.2.9.2.3 Lower Bear River 
 
SSWD found three sources of water quality data in the lower Bear River. 
 
Water quality was measured at two locations in the lower Bear River as part of the SWAMP 
Statewide Perennial Stream Assessment (SWRCB 2013); in 2011 upstream of the Pleasant 
Grove Bridge (RM 7.1) and in 2013 upstream of the Highway 65 Bridge (RM 11.8).  Table 
3.2.2-16 provides the results of those sampling events. 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Water Resources Pre-Application Document February 2016 
Page 3.2.2-48 ©2016, South Sutter Water District  


Table 3.2.2-16.  Water quality measurements from the SWAMP Perennial Streams Assessment.  


Analyte Units 
Sampling Location 


Upstream of Pleasant Grove 
(9/7/11) 


Upstream of Highway 65 
(6/10/13) 


Ammonia as N, Total mg/L -- 0.0042 
Chlorophyll a, Particulate mg/m2 21.88 21.1 
OrthoPhosphate as P, Dissolved mg/L 0.0134 0.0166 
Sulfate, Dissolved mg/L 3.26 4.46 
Silica as SiO2, Dissolved mg/L 14.2 9.55 
Nitrogen, Total, Total mg/L 0.104 0.242 
Total Suspended Solids, Particulate mg/L 1 2.8 
Chloride, Dissolved mg/L 4.18 4.12 
Dissolved Organic Carbon, Dissolved mg/L 1.38 2.44 
AFDM_Algae, Particulate g/m2 9.76 4.76 
Phosphorus as P, Total mg/L 0.0092 0.0072 
Hardness as CaCO3, Total mg/L 32.8 34.3 
Oxygen, Dissolved, Total mg/L 8.72 9.92 
pH none 9.1 7.1 
Alkalinity as CaCO3, Total mg/L 41 40 
Specific Conductivity, Total uS/cm 88.6 92 
Temperature Deg C 25.9 21 
Turbidity, Total NTU 0.67 1.36 


Source: SWRCB 2013 
 
 
As part of the Oroville Facilities Relicensing, DWR completed an extensive water quality study 
which included one location in the Bear River near its confluence with the Feather River.  
Figures 3.2.2-52 through 3.2.2-55 provides summaries of the data collected.  During the 
sampling, only turbidity and phosphorus levels were found to have exceeded the identified Water 
Quality Objective. 
 


 
Figure 3.2.2-52.  Field measurements taken in the Bear River near the Feather River confluence.  
From: DWR 2004a. Appendix 2c. 
 
 


 
Figure 3.2.2-53.  Nutrient measurements taken in the Bear River near the Feather River 
confluence. T = total, D = dissolved.  
From: DWR 2004a. Appendix 3a-3. 
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Figure 3.2.2-54.  Mineral measurements taken in the Bear River near the Feather River confluence. 
T = total, D = dissolved.  
From: DWR 2004a. Appendix 3b-3. 
 
 
Total and fecal coliform samples were collected by DWR at this monitoring location 36 times 
between March 2002 and April 2004.  Total coliform counts per 100 mL ranged from 0 to 231 
and fecal coliform counts per 100 mL ranged from 0 to 168 (DWR 2004a).  None of the values 
exceeded SWRCB or State Department of Health criteria. 
 
Total suspended solids and settleable solids were sampled 29 times during the study.  Total 
suspended solids concentrations ranged from less than 1 mg/L to 57 mg/L and settleable solids 
ranged from undetectable to 0.2 mL/L (DWR 2004a). 
 
Metals were also sampled at this location, and DWR determined six metals exceeded identified 
water quality criterion established by the California Environmental Protection Agency 
(Cal/EPA), EPA or the SWRCB during at least one sampling event: aluminum, arsenic, copper, 
iron, manganese and lead (Figure 3.2.2-55). 
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Figure 3.2.2-55.  Metals measurements taken in the Bear River near the Feather River confluence. T = total, D = dissolved.  
Source: From DWR 2004a, Appendix 3c-3. 
Footnotes: 
1. California Environmental Protection Agency (Cal/EPA), Office of Environmental Health Hazard Assessment, Public Health Goals for Chemicals in Drinking Water 
2. California Department of Health Services, California Code of Regulations, Title 22, Division 4, Chapter 15, Domestic Water Quality and Monitoring 
3. Food and Agriculture Organization of the United Nations, 1985. Water Quality for Agriculture. 
4. Cal/EPA, Office of Environmental Health Hazard Assessment, Cal/EPA Toxicity Criteria Database 
5. California State Water Resources Control Board, Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California 
(2 March 2003) 
6. U.S. Environmental Protection Agency, Federal Register, Volume 64, No. 216 (Tuesday, 9 November 1999) [National Toxics Rule revisions] 
7. U.S. Environmental Protection Agency, Quality Criteria for Water, 1986 (May 1986) [The Gold Book] plus updates (various dates) 
8. U.S. Environmental Protection Agency, Integrated Risk Information System [IRIS] database 
9. Chronic (4 day average) 
10. Acute (1 hr average) 
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The Irrigated Lands Regulatory Program (SWRCB 2005) regulates agricultural discharges into 
receiving waters through waste discharge requirements or waivers.  The program had a single 
monitoring location on the Bear River near Pleasant Grove Road (RM 6.8) where four samples 
were taken in June and July 2005 (Table 3.2.2-17).  None of the parameters sampled during the 
four events exceeded the identified water quality criteria established by Marshack (2015), EPA 
(2000) or the CVRWQCB (1998).   
 
Table 3.2.2-17.  Water quality data collected near Pleasant Grove Bridge as part of the Irrigated 
Lands Regulatory Program. 


Analyte Units Sampling Dates 
6/14/05 6/27/05 7/11/05 7/25/05 


Boron, Total mg/L 0.0046 -- 0.0034 -- 
Arsenic, Total ug/L 0.51 0.28 0.29 0.71 
Zinc, Total ug/L 0.63 0.32 0.15 0.5 
Lead, Total ug/L 0.06 0.05 0.05 0.04 
Nickel, Total ug/L 1.05 -- 0.69 -- 
Copper, Total ug/L 1.39 -- 1.18 1.71 
Ortho Phosphate as 
P, Dissolved mg/L 0.0084 -- 0.0076 0.0078 


Total Organic 
Carbon, Total mg/L 2.256 -- 1.559 1.8 


Nitrate + Nitrite as 
N, Dissolved mg/L 0.0601 0.0217 -- 0.0091 


Ammonia as N, 
Total mg/L 0.042 -- -- 0.095 


Phosphorus as P, 
Total ug/L -- 2.47 -- 2.84 


Total Dissolved 
Solids, Dissolved mg/L 53 53 39 63 


Hardness as 
CaCO3, Total mg/L 28.3 25.2 25.2 -- 


Specific 
Conductivity, Total uS/cm 83.1 80.6 77.8 107.2 


Temperature °C 17.6 19.4 22.2 32.4 
Discharge cfs 238 217.7 146 -- 
Oxygen, Dissolved, 
Total mg/L 7.4 9.1 9.1 7.4 


pH units 7.55 7.49 7.56 8.31 
Turbidity, Total NTU 2.1 1.5 1.7 1.2 


Source: SWRCB 2005 
 
 
3.2.2.10 Mercury and Related Resources 
 
Mercury contamination is common in California aquatic food webs, affecting both the fishing 
and aquatic life, and beneficial uses in many areas of the state, with long-term trends indicating 
little change over the past few decades (Davis et al. 2007).  In the Bear River watersheds, local 
sources of mercury, and hence of methylmercury, are a legacy of historic gold mining practices 
on the river, which used mercury amalgamation in the gold recovery process.  Much of the 
mercury used was lost to the environment (Alpers et al. 2005; Hunerlach et al. 1999; May et al. 
2000; Slotton et al. 1995 IN May et al. 2000).  Regional and global atmospheric sources of 
mercury also substantially contribute to mercury impacts to the Sacramento–San Joaquin River 
system (Davis et al. 2009). 
 
As pointed out above, the SWRCB has identified Camp Far West Reservoir and the lower Bear 
River, as CWA Section 303(d) State Impaired for mercury, citing fish tissue concentrations and 
surface water concentrations, to support their listing (SWRCB 2012).   
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Currently, SSWD does not introduce mercury into Project waters, nor perform any Project O&M 
activity associated with the release or mobilization of mercury.  SSWD does participate in the 
SWRCB and Regional Water Board’s Owner and Operators Committee to develop a statewide 
water quality control program for mercury (statewide mercury program or program) that will 
include:  1) mercury control program for reservoirs; and 2) mercury water quality objectives.  It 
is expected that research performed on Camp Far West Reservoir will inform the TMDL 
development process. 
 
Mercury has been comprehensively studied in Camp Far West Reservoir fish tissue, surface 
water and sediment.  A brief description of recent studies related to mercury is provided below. 
 
3.2.2.10.1 Within the Project Area 
 
SSWD found five sources of information related to mercury within the Project. 
 
Saiki et al. (2010) reported on fish collected by USGS in August 2002 and August 2003 from 
three locations:  the Bear River arm (inflow): the Rock Creek arm; and near the dam.  Total 
mercury (reported as dry weight concentrations) in whole fish was highest in spotted bass (mean, 
0.93 ppm; range, 0.16 to 4.41 ppm) and lower in bluegill (mean, 0.45 ppm; range, 0.22 to 1.96 
ppm) and threadfin shad (0.44 ppm; range, 0.21 to 1.34 ppm).  Spatial patterns for mercury in 
fish indicated high concentrations upstream in the Bear River arm and generally lower 
concentrations elsewhere, including downstream near the dam.  These findings coincided with 
patterns exhibited by methylmercury in water and sediment, and the source of mercury to Camp 
Far Reservoir is Bear River inflows. 
 
Davis et al. (2009) reported on fish collected by Cal Fish and Wildlife in September 2007 from 
two locations, the Bear River arm of the reservoir and near the dam.  A total of 23 sample 
composites were generated from two species: spotted bass (21) and channel catfish (2).  Mercury 
in spotted bass ranged from 0.205 to 1.55 ppm, while mercury in catfish ranged from 0.318 to 
0.44 ppm. 
 
Alpers et al. (2008) reported on water quality samples collected from October 2001 through 
August 2003, and developed BAFs for reservoir dwelling biota.  Water quality sampling was 
done at approximately 3-month intervals on eight occasions at several stations in the reservoir, 
including a group of three stations along a flow path in the reservoir.  Concentrations of total 
mercury (filtered and unfiltered water) were highest during fall and winter; these concentrations 
decreased at most stations during spring and summer.  Anoxic conditions developed in deep 
parts of the reservoir during summer and fall in association with thermal stratification.  The 
highest concentrations of methylmercury in unfiltered water were observed in samples collected 
during summer from deepwater stations in the anoxic hypolimnion.  In the shallow (i.e., ≤14 m 
depth) oxic epilimnion, concentrations of methylmercury in unfiltered water were highest during 
the spring and lowest during the fall.  The ratio of methylmercury to total mercury increased 
systematically from winter to spring to summer, largely in response to the progressive seasonal 
decrease in total mercury concentrations, but also to some extent because of increases in 
methylmercury concentrations during summer. 
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Mercury BAFs were computed using data from linked studies of biota spanning a range of 
trophic positions: zooplankton, midge larvae, mayfly nymphs, crayfish, threadfin shad, bluegill, 
and spotted bass.  Significant increases in total mercury in tissue with increasing organism size 
were observed for all three fish species and for crayfish.  The BAF values were computed using 
the average methylmercury concentration (wet) in biota divided by the arithmetic mean 
concentration of methylmercury in filtered water (0.04 nanograms per liter).  As expected, the 
BAF values increased systematically with increasing trophic position.  Values of BAF were 
190,000 for zooplankton; 470,000 to 930,000 for three taxa of invertebrates; 2.7 million for 
threadfin shad (whole body); 4.2 million for bluegill (fillet); and 10 million for spotted bass 
(fillet). 
 
Kuwabara et al. (2005) conducted field and laboratory studies in April and November 2002 to 
provide the first direct measurements of the benthic flux of dissolved mercury species (total and 
methylated forms) between the bottom sediment and water column at three sampling locations 
within Camp Far West Reservoir: one near the Bear River inlet to the reservoir; a second at a 
mid-reservoir site of comparable depth to the inlet site; and the third at the deepest position in the 
reservoir near the dam.  Results were reported in molar quantities and are not reproduced here.  
Kuwarbara et al. (2005) observed seasonal and spatial variation in benthic flux, and suggest the 
information can inform reservoir management to minimize methylmercury production. 
 
Finally, the California Office of Environmental Health and Hazard Assessment (OEHHA 2009) 
implemented the following safe eating guidelines for fish in Camp Far West Reservoir based on 
mercury: 
 


• Women between ages 18 to 45 and children between ages 1 to 17 should not consume 
more than one serving per week of bluegill or other sunfish species.  OEHHA 
recommended that this group not consume any black bass or catfish species from the 
reservoir. 


• Men over age 17 and women over age 45 should not consume more than three servings 
per week of bluegill or other sunfish.  OEHHA recommended that this group not 
consume more than one serving per week of black bass or catfish species from the 
reservoir. 


 
3.2.2.10.2 Lower Bear River 
 
SSWD found two sources of information related to mercury in the lower Bear River. 
 
The Oroville Project relicensing (DWR 2004a) FERC Project No. 2100 included collection of a 
total of 29 water samples at one location in the Bear River downstream of Camp Far West 
Reservoir, representing sixteen 30-day average samples.  The total recoverable mercury 
concentrations in water ranged from 2.6 ng/l to 20.8 ng/l with an average of 0.84 ng/l for the 
sixteen 30-day average samples.  None of the sixteen 30-day average samples exceeded the EPA 
(California Toxics Rule) mercury-based numeric criterion for human health. 
 
Grenier et al. (2007) collected fish samples from various Sacramento-San Joaquin rivers and 
streams, including the lower Bear River.  Fish were sampled for tissue analysis at one location 
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from this reach, near Highway 70.  A total of 5 out of 21 samples exceeded the EPA fish tissue 
criterion for human health.  The average wet weight mercury concentration in fish tissue was 
0.21 ppm for all 21 samples collected.  The number of fish collected per sample, the measured 
mercury concentrations in fish tissue, and the number of exceedances are, by species:  redear 
sunfish–10 samples, 0.07-0.42 ppm (average 0.14 ppm), 1 exceedance; Sacramento pikeminnow 
– 4 samples, 0.30-0.51 ppm (average 0.40 ppm), 4 exceedances; Sacramento sucker – 4 samples, 
0.06-0.25 ppm (average 0.14 ppm), no exceedances; spotted bass – 3 samples, 0.25-0.27 ppm 
(average 0.26 ppm), no exceedances.  All 21 samples were collected from fish with total lengths 
greater than 150 mm, which represent fish most commonly caught and consumed by sport fishers 
and their families. 
 
3.2.2.11 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on water resources.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 
 Water fluctuations in the reservoir due to Project operations may affect water 


temperature in the reservoir (identified by CDFW). 


 Water fluctuations in the reservoir due to Project operations may affect connectivity 
of the reservoir to upstream tributaries (identified by CDFW).   


 Amount of water released from the dam due to Project operations may affect water 
temperature in Bear River downstream of dam (identified by CDFW). 


 Amount of water released from the dam due to Project operations may affect the size 
and extent of the wetted channel and streambed area in the Bear River downstream of 
the dam (identified by CDFW). 


 Project operations and maintenance may affect water quality within the reservoir and 
in the Bear River and tributaries upstream and downstream of the reservoir (identified 
by CDFW). 


 Bioaccumulation of mercury and other toxins in reservoir and stream fish may present 
a public health hazard (identified by CDFW). 


 Project operations modify the flow regime below dams (identified by FWN). 


 Project operations modify the flow regime in bypass reaches and capture sediment in 
Project reservoirs and diversion pools making the mercury bioavailable to aquatic 
biota (identified by FWN). 


• From SSWD: 
 Project operations may affect downstream water deliveries to SSWD and CFWID. 


 Project operations may affect SSWD’s ability to continue to meet its obligations as 
part of the Bay-Delta Agreement. 
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3.2.2.12 List of Attachments 
 
There are no attachments to this section. 
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3.2.3 Aquatic Resources  
 


3.2.3.1 Overview 
 
Besides this introductory information, this section is divided into six subsections.  Section 3.2.3.2 
describes the history of fishes in the Bear River Basin.  Section 3.2.3.3 identifies specific special-
status aquatic species1 that have the potential to be affected by continued Project O&M, provides 
a brief life history description for each special-status aquatic species, and describes the known 
occurrence of the special-status aquatic species in relation to Project facilities and features.  
Section 3.2.3.4 identifies specific aquatic invasive species (AIS)2 that have the potential to be 
affected by continued Project O&M, provides a brief life history description for each of the AIS, 
and describes the known occurrence of the AIS in relation to Project facilities and features.  
Section 3.2.3.5 describes relevant and reasonably available information regarding aquatic 
resources in areas upstream of the Project, within the Project Area, and downstream of the 
Project.  Section 3.2.3.6 describes the known or potential Project effects on aquatic resources. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on aquatic resources.  Specifically, SSWD found 100 source documents regarding 
aquatic resources.  These sources are listed below and cited throughout this section:  
 


• 14 papers and literature on the historic distribution of fish and influences affecting Bear 
River fishery. 


• 37 papers and literature on special-status aquatic species. 


• 37 papers and literature on AIS. 


• 12 documents on the Bear River upstream of the Project, within the Project and 
downstream of the Project. 


 
3.2.3.2 Historic Distribution of Fish and Influences Affecting Bear River 


Fisheries 
 
3.2.3.2.1 Historic Distribution 
 
Climatic and geologic forces are the dominant architects of Sierra Nevada ecosystems (SNEP 
1997).  The natural lakes and streams in the Project Vicinity were most recently formed during 
the Pleistocene Age from 2 million to 10 thousand years ago.  During this time, glaciers 
periodically covered the high country of the Bear River watershed, carving out numerous cirque 
valleys and shallow lake basins.  Glaciers scoured the uplifted granitic batholithic, which created 
                                                      
1  For the purpose of this PAD, a special-status aquatic species is a species that has a reasonable possibility of being affected by 


Project O&M or associated recreation and meets one or more of the following criteria:  1) listed as Sensitive by USFWS 
(USFWS-S); 2) listed as a Species of Concern by NMFS (NMFS-S) (NMFS 2009); 3) listed as threatened (ST) or endangered 
(SE) under CESA; 3) Fully Protected (FP) under California law; or 4) listed as a California Fish Species of Special Concern 
(CSC) (CDFW 2015a).  Aquatic species listed as threatened or endangered under the ESA, or proposed for or a candidate for 
listing under ESA are discussed in Section 3.2.5.   


2  For the purpose of this PAD, “aquatic invasive species” are defined as aquatic “species that are non-native to the ecosystem 
under consideration, and whose introduction causes, or is likely to cause, economic or environmental harm, or harm to human 
health” (National Invasive Species Council 2006).  Terrestrial non-native invasive plant species are discussed in Section 3.2.4.  
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the Sierra Nevada, creating the hanging valleys, steep stream gradients, and numerous barrier 
falls common in the watersheds.  These features created upstream passage barriers and prevented 
fish from colonizing most high-elevation lakes and streams after the glaciers receded (CDFG 
2007a).3 
 
Since the massive influx of Euro-Americans began in 1850, the fish fauna and fisheries of the 
Sierra Nevada have changed dramatically (Moyle et al. 1995).  Historically, the Sacramento–San 
Joaquin Drainage, which includes most of the watersheds on the west side of the Sierra Nevada, 
contained the richest native fish fauna with 22 taxa, including three anadromous fish – Chinook 
salmon (Oncorhynchus tshawytscha), steelhead (O. mykiss), and Pacific lamprey (Lampetra 
tridentata) – that were an important source of food for Native Americans of the region (Moyle 
1976; Lindstrom 1993; Moyle et al. 1997).  Native foothill fish included anadromous and 
resident salmonid species (Oncorhynchus spp.), Pacific lamprey, Sacramento hitch (Lavinia 
exilicauda), Sacramento roach (L. symmetricus), hardhead (Mylopharodon conocephalus), 
Sacramento pikeminnow (Ptychocheilus grandis), Sacramento speckled dace (Rhinichthys 
osculus), Sacramento sucker (Catostomus O. occidentalis), Sacramento perch (Archoplites 
interruptus), and sculpin (Cottus asper and Cottus golosus) (Moyle et al. 1997).  Anadromous 
sturgeon may also have occurred.  The 16-mi long segment of the lower Bear River also has 
previously documented populations of non-native warm water species such as black bass 
(Micropterus spp.), bluegill (Lepomis macrochirus), redear sunfish (Lepomis microlophus) and 
catfish (Ictalurus spp. and Ameiurus spp.) (SSWD 1980).  Based on the biological data available, 
streams in the Project Vicinity may provide habitat suitable for both cold and warmwater fish 
species (Table 3.2.3-1).  
 
Table 3.2.3-1.  Fish native to the Bear River watershed. 


Family/Species Habitat1 
CHINOOK SALMON (SALMONIDAE) 


Spring-run  
(Oncorhynchus tshawytscha) 


Anadromous, mid-elevation, 
Lowlands2 


Fall-run  
(Oncorhynchus tshawytscha)  Anadromous, foothills, lowlands3 


LAMPREYS (PETROMYZONTIDE) 
Pacific Lamprey  
(Lampetra tridentata)  Anadromous, foothills, lowlands3 


TROUT (SALMONIDAE) 
Resident rainbow trout  
(Oncorhynchus mykiss)  


Resident, foothills, high 
elevation 


Winter steelhead 
 (Oncorhynchus mykiss)  Anadromous, lowlands, foothills3 


MINNOWS (CYPRINIDAE) 
Sacramento hitch  
(Lavinia exilicauda)  Lowlands, foothills 


Sacramento roach  
(Lavinia s. symmetricus)  Lowlands, foothills 


Hardhead  
(Mylopharodon conocephalus)  Lowlands, foothills 


Sacramento pikeminnow  
(Ptychocheilus grandis) Lowlands, foothills 


Sacramento speckled dace  
(Rhinichthys osculus ssp) Lowlands, foothills 


                                                      
3  In 2012, The California Department of Fish and Game (CDFG), officially changed their name to Cal Fish and Wildlife.  


Respectively, when referencing material from this agency, any works from the year 2011 and earlier, will remain cited as 
CDFG. 
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Table 3.2.3-1.  (continued) 
Family/Species Habitat1 


SUCKERS (CATASTOMIDAE) 
Sacramento sucker  
(Catostomus O. occidentalis)  Lowlands, foothills 


Riffle sculpin  
(Cottus gulosus)  Lowlands, foothills 


Prickly sculpin  
(Cottus asper)  Lowlands, foothills 


Source: Modified from NID 2008. 
1   Moyle et al. 1996 
2  Extirpated in all sub-basins of the Project Vicinity.  Historically, inhabited mid-elevation portions of Central Valley rivers.  Lowland portions 


of basins were mainly used as migratory corridors.  No known occurrences above historic barrier waterfall located near Camp Far West Dam. 
3  No known occurrences above historic barrier waterfall located near Camp Far West Dam. 
 
 
The CVRWQCB (1998) Basin Plan lists four beneficial uses for the Bear River related to fish 
and aquatic resources; two existing uses and two potential uses.  The two existing uses are warm 
freshwater habitat and cold freshwater habitat.  The two potential uses are migration of aquatic 
organisms and spawning.  The individual water quality objectives for these beneficial uses are 
discussed in Section 3.2.2.7. 
 
3.2.3.2.2 Anadromous Fish 
 
3.2.3.2.2.1 Historic Range 
 
The Bear River has historically contained salmon, but only a fall-run (Yoshiyama et al. 2001).  
Adult salmon could historically ascend as far as a barrier waterfall in the immediate vicinity of 
Camp Far West Dam (Yoshiyama et al. 2001), approximately 16 RM upstream of the confluence 
with the Feather River.  No waterfall currently exists in the area so it has presumably been 
inundated by the construction of the dam and formation of the reservoir (J. Hiskox, personal 
communication in Yoshiyama et al. 2001).  There are no known accounts of anadromous fish 
upstream of the original barrier waterfall.  Yoshiyama et al. (2001) estimates that less than 1 RM 
of salmon habitat was lost due to the creation of Camp Far West Dam. 
 
3.2.3.2.2.2 Influences Affecting Anadromous Fish Abundance 
 
In the Bear River, factors influencing anadromous fish abundance include flow, historic mining 
and water quality impacts (including mercury). 
 
Reports issued in 1991 and 1993 by CDFG (1991) and Reynolds et al. (1993) respectively, stated 
that fall flows, specifically October and November, in the lower Bear River appeared to 
influence the Chinook salmon run size.  During years of high water in October and November, 
Cal Fish and Wildlife reports runs as high as 300 Chinook salmon in 1984 and as low as zero in 
1985 (CDFG 1991, Table 3.2.3-2).  However, CDFG (1991) concludes that the monthly 
impaired flow pattern and quantity of water closely resembled the unimpaired flow with 
approximately 90 percent of the unimpaired flow released annually downstream of Camp Far 
West.   
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Table 3.2.3-2.  Estimates of spawning Chinook salmon in the lower Bear River, California.1  


Year 
Number of Chinook 


Salmon 
Adult Spawners 


Instantaneous Flow Range (cfs)2 Highest Observed Instantaneous 
Flow (cfs) 


(October & November) October November 


1978 0 1.6 - 8.7 <1 - 14 14 
1980 0 2.1 - 9.2 5 - 29 29 
1982 <100 6.8 - 37 28 - 7,170 7,170 
1983 >2003 37 - 55 484 - 4,360 4,360 
1984 300 19 - 47 24 - 1,430 1,430 
1985 0 4.4 - 33 10 - 28 28 
1986 1 9.5 - 20 15 - 34 34 


From: CDFG 1991 
1  Cal Fish and Wildlife Region 2, Rancho Cordova, file data for Bear River-Placer, Sutter, and Yuba counties, as cited in CDFG 1991.   
2   USGS Water Resources Data, California, Volume 4, various years, gage 11424000, Bear River near Wheatland, CA. 
3  Estimate of angler catch from Dry Creek. 
 
 
Gold and other minerals mined in the vicinity of Camp Far West Reservoir are discussed in 
Section 3.2.1.4. With the development of hydraulic mining techniques, an estimated 254,000,000 
cu yds of gravel and debris were processed from the Bear River between 1849 and 1909 (Gilbert 
1917).  The majority of this material eventually washed into the river causing extensive 
sedimentation and habitat degradation.  Like much of the Central Valley, anadromous fish 
populations in the Bear River experienced a dramatic decline in the late 1800s as a result of 
mining and development. 
 
Mercury contamination from historical gold mines represents a potential risk to aquatic resources 
in the Bear River.  Generally, acute mercury toxicity in fish results in flaring of gill covers 
increased respiratory movements, loss of equilibrium, and sluggishness followed by death 
(Armstrong 1979).  Chronic or sublethal exposures to mercury have been shown to adversely 
impact reproduction, growth, behavior, metabolism, blood chemistry, osmoregulation and 
oxygen exchange in marine and freshwater organisms (Eisler 1987).  The current data available 
regarding mercury in Camp Far West Reservoir and the Bear River is discussed in Section 
3.2.2.10 and impaired waters (including for mercury) are discussed in Section 3.2.2.7. 
 
3.2.3.3 Special-Status Aquatic Species 
 
Both documented and potentially occurring special-status aquatic species in the Project Vicinity 
were identified based on the results of queries to the Cal Fish and Wildlife’s California Natural 
Diversity Data Base (CNDDB) (CDFW 2015a); found on NMFS’ List of Species of Concern 
(NMFS 2009); found on the California Fish and Game Commission’s list of State and Federally 
Listed Endangered and Threatened Animals of California (CDFG 2009a); found on Cal Fish and 
Wildlife’s California Fish Species of Special Concern (CDFW 2015c); or found on USFWS’ 
Information, Planning, and Conservation System (IPaC) Trust Resources Report for Nevada, 
Placer and Yuba counties (USFWS 2015a); and review of over 100 source documents.  Database 
queries included all USGS 1:24,000 topographic quadrangles that include the existing FERC 
Project Boundary and Project Vicinity.  Quadrangles containing the existing FERC Project 
Boundary include Camp Far West and Wolf.  Quadrangles immediately adjacent to the Project 
Boundary quadrangles include Auburn, Browns Valley, Gold Hill, Grass Valley, Lake Combie, 
Lincoln, Rough and Ready, Sheridan, Smartsville, and Wheatland. 
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Based on SSWD’s review, six special-status aquatic species may occur in the Project Area or 
otherwise be affected by continued Project O&M.  These species are: 
 


• Fishes 
 Central Valley fall- and late-fall-run Chinook salmon Evolutionarily Significant Unit 


(ESU) (NMFS-S, CSC) 


 Hardhead (CSC) 


 Sacramento splittail (CSC) 


 Sacramento-San Joaquin roach (CSC) 
 


• Amphibians 


 Foothill yellow-legged frog (Rana boylii) (CSC) 
 


• Aquatic Reptiles and Turtles 
 Western (or Pacific) pond turtle (Emys marmorata) (CSC) 


 
A description of each of the six special-status aquatic species, including its nearest known 
occurrence to Project facilities and features, is provided below. 
 
3.2.3.3.1 Central Valley fall and late fall-run Chinook salmon ESU (NMFS-S, CSC)4 
 
 


Four principal life history variants of Chinook salmon are recognized in the California Central 
Valley and are named for the timing of their spawning runs: fall-run, late fall-run, winter-run, 
and spring-run.   
 


Seventeen distinct groups, or ESUs, of naturally-spawned 
Chinook salmon occur from southern California to the 
Canadian border and east to the Rocky Mountains; five 
of these groups occur in California (Myers et al. 1998).  
All variants (i.e., fall-, late fall-, winter-, and spring-runs) 
occur in the Project Vicinity (NMFS 2008) and the fall- 
and late fall-runs have been documented in the lower 
Bear River.  Little information exists regarding the life 
history of Chinook salmon in the lower Bear River.  
Therefore, much of the information in this section is 


based on the life history of Chinook salmon in the lower Yuba and Feather rivers.  The Bear and 
Yuba rivers are both tributaries to the Feather River.  Therefore, it is anticipated that the life 
history and timing of Chinook salmon in the Bear River would be similar to that seen of the 
Feather and Yuba rivers. 
 


                                                      
4  Photo source: http://www.usgs.gov/features/lewisandclark/images/Chinook_Salmon.jpg 
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Of the variants, the Central Valley fall-/late fall-run Chinook salmon ESU, a combination of the 
fall- and late fall-runs as characterized by NMFS, is included on NMFS’ Species of Concern List 
in 2004 due to concerns about population size and hatchery influence (NMFS 2009). 
 
Although it is an important commercial and recreational fish species, declines in populations 
resulted in harvest management restrictions throughout California.  In April 2009, the Pacific 
Fishery Management Council and NMFS adopted a closure of all commercial ocean salmon 
fishing through April 30, 2010, and placed restrictions on inland salmon fisheries over the same 
time frame (CDFG 2009a).  Currently the Bear River from the non-Project diversion dam to SR 
65 is only subject to sport fishing regulations, which is open from the fourth Saturday in May 
through October 15. 
 
The generalized life history of Pacific salmon (Oncorhynchus sp.) involves spawning, 
incubation, hatching, emergence, and rearing in freshwater, migration to the ocean, and 
subsequent initiation of maturation and return to freshwater for completion of the life-cycle 
(Myers et al. 1998). 
 
Chinook salmon is the largest salmonid, with adults often exceeding 40 pounds, and individuals 
over 120 pounds reported (NMFS 2008).  Adult Chinook salmon migrate from the ocean into the 
freshwater streams and rivers of their birth to mate (i.e., anadromy) and, following a single 
spawning event, they die (i.e., semelparity).  Adult fall-run Central Valley Chinook salmon 
generally begin migrating upstream annually in June, with immigration continuing through 
December (Moyle 2002; NMFS 2008).  In the Central Valley, immigration generally peaks in 
November and, typically, greater than 90 percent of the run has entered their natal river by the 
end of November (Moyle et al. 2008). 
 
The timing of adult Chinook salmon spawning activity is influenced by water temperatures.  In 
general, when mean daily water temperatures decrease to approximately 60°F, female Chinook 
salmon begin to construct nests, which are known as redds, into which their eggs are eventually 
released and simultaneously fertilized by males.  Fall-run Chinook salmon require gravel and 
cobble areas, primarily at the heads of riffles, with water flow through the substrate for 
spawning.  Gravel and cobble sizes can range from 0.1 to 6 in.  The fall-run Chinook salmon 
spawning and embryo incubation period generally extends from October through March, but 
may occur earlier if temperature conditions fall below 60°F (Moyle 2002; NMFS 2008).  Based 
on life history periodicities in the Feather and Yuba rivers, fall-run Chinook salmon fry 
emergence is expected to typically occur from late December through March within the Project 
Vicinity (Moyle 2002).  Growth rates are largely influenced by water temperature, and the 
optimal range of juvenile rearing temperatures is 55°F-65°F.  Young Chinook salmon will 
survive and grow within the range of 41°F-66°F, but steady temperatures above 75°F are lethal 
(UC Davis 2009). 
 
In the Central Valley, fall-run Chinook salmon are the most numerous of the four salmon runs 
and are the principal run raised in hatcheries (Moyle 2002).  Throughout the Central Valley, the 
number of Chinook salmon returning in the fall to spawn has exhibited a declining trend in 
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recent years based on data reported in GrandTab.5  Little is known about the historical run size, 
but it has been reported to be highly variable from year to year depending on fall flow 
conditions.  According to Chamberlain and Wells (1879a), the Bear River was full of salmon and 
the Native Americans speared them by the hundreds in the clear water; becoming scarce when 
the river became muddy from the hydraulic mining. 
 
Fall-run Chinook salmon are raised at five major Central Valley hatcheries that release more than 
32 million smolts each year into California water bodies (CDFG 2007b).  According to Cal Fish 
and Wildlife records, Chinook salmon fry stocking occurred in the Bear River in 1981, 1983, 
1985, 1986, and 1987.  Stocking typically occurred at Patterson’s Gravel Plant (RM 16).  Each 
year roughly 100,000 Feather River or Nimbus Hatchery fall-run fry were released into the river.  
In 1985, 76,800 spring-run Chinook salmon were planted as well.  No known plantings of 
Chinook fry in the lower Bear River have occurred since 1987.  Recently, Chinook salmon have 
been released in the Feather River at the Hatchery and near Live Oak (RMIS 2015). 
 
While hatchery programs can increase overall returns to the fishery, Lindley et al. (2007) 
concluded that hatchery programs have negative effects on wild populations of Chinook salmon 
due to competition by hatchery fish with wild juveniles, and straying of hatchery fish both within 
and between basins and resultant introgression of hatchery stocks with native populations. 
 
Unlike spring-run Chinook salmon, adult fall-run Chinook salmon does not exhibit an extended 
over-summer holding period.  Rather, they stage for a relatively short period of time prior to 
spawning.  Adult fall-run Chinook salmon immigration and staging has been reported to 
generally occur in the nearby lower Yuba River from August through November (CALFED and 
YCWA 2005).  
 
Fall-run Chinook salmon embryo incubation extends from the time of egg deposition through 
alevin emergence from the gravel.  The fall-run embryo incubation period in the lower Yuba 
River has been reported to extend from October through March in the neighboring lower Yuba 
River (YCWA et al. 2007).   
 
In the Central Valley, fall-run Chinook salmon fry emergence generally occurs from late-
December through March (Moyle 2002).  Fall-run Chinook salmon juvenile rearing and 
outmigration in the lower Yuba River has been reported to primarily occur from December 
through June (CALFED and YCWA 2005; SWRI 2002).  In the lower Yuba River, most fall-run 
Chinook salmon exhibit downstream movement as fry shortly after emergence from gravels, 
although some individuals rear in the river for a period of up to several months and move 
downstream as juveniles.  Thus, the fry rearing lifestage is considered to extend from December 
through April, and the juvenile rearing lifestage from March through June.   
 
Importantly, the EPA has developed water temperature guidelines to assess water temperature 
effects on anadromous salmonids (EPA 2003).  These guidelines are 7-day averages of the daily 
maxima (7DADM) water temperatures that the EPA claims maintains protection of anadromous 
salmonids.  Although the EPA developed these guidelines based on the EPA’s review of 
                                                      
5  GrandTab is a compilation of annual population estimates for Chinook salmon, Oncorhynchus tshawytscha, in the Sacramento 


and San Joaquin River systems. GrandTab is available for download at: 
http://www.calfish.org/IndependentDatasets/CDFGFisheriesBranch/tabid/157/Default.aspx   
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literature describing water temperature-related effects on various species of anadromous 
salmonids, the EPA did not develop species-specific guidelines.  Further, the EPA (2003) does 
not distinguish between ESUs or DPS’ of conspecific anadromous salmonids (e.g., spring-run 
and fall-run Chinook salmon).  Table 3.2.3-3 shows the EPA guidelines for the anadromous 
salmonid lifestages. 
 
Table 3.2.3-3.  EPA water temperature guidelines (EPA 2003)6 for protection of anadromous 
salmonids by life stage. 


Salmonid Life History 
Phase Terminology 


7-Day Average of the Daily Maxima Guideline 
(°C) 


Protective 
of 


Adult Migration ≤18°C Salmon and steelhead migration 


Spawning and Egg Incubation  ≤13°C Salmon and steelhead spawning, 
egg incubation and fry emergence 


Juvenile Rearing  and Emigration ≤16°C for “core” juvenile rearing;1 
≤18°C for migration and non-core juvenile rearing 


Salmon and steelhead rearing and 
juvenile migration 


Smoltification ≤14°C 
Composite criteria for salmon 
and steelhead smoltification2 


1  The EPA recommends that for areas of degraded habitat, “core juvenile rearing” use cover the downstream extent of low density rearing that 
currently occurs during the period of maximum summer temperatures (EPA 2003). 


2  The EPA establishes a guideline of ≤15°C for salmon smoltification and a guideline of ≤14°C for steelhead smoltification; but for a composite 
guideline for both species, the steelhead guideline of ≤14°C is applied. 


 
 
The EPA recommends the above metrics because they “describe the maximum temperatures in a 
stream, but is not overly influenced by the maximum temperature of a single day.”  The EPA 
states that, because this metric uses daily maximum water temperatures, it can be used to protect 
against acute water temperature effects (EPA 2003).  The EPA also states that this metric can be 
used to protect against sub-lethal or chronic effects, but the cumulative thermal exposure of fish 
over the course of a week or more needs to be considered when selecting a 7DADM value to 
protect against these effects EPA (2003).  Based on studies of fluctuating water temperature 
regimes, the EPA concludes that: 


...fluctuating temperatures increase juvenile growth rates when mean 
temperatures are colder than the optimal growth temperature derived from 
constant temperature studies, but will reduce growth when the mean 
temperature exceeds the optimal growth temperature.  When the mean 
temperature is above the optimal growth temperature, the “mid-point” 
temperature between the mean and maximum is the “equivalent” constant 
temperature.  This “equivalent” constant temperature then can be directly 
compared to laboratory studies done at constant temperatures.  For 
example, a river with a 7DADM value of 18°C and a 15°C weekly mean 
temperature (i.e., diurnal variation +/- 3°C) will be roughly equivalent to a 
constant laboratory study temperature of 16.5°C (mid-point between 15°C 
and 18°C).  Thus, both maximum and mean temperatures are important 
when determining a 7DADM value that is protective against sub-
lethal/chronic effects. 


Because the 7DADM water temperature guideline is reportedly about 3°C higher than the 
weekly mean water temperature in many rivers in the Pacific Northwest (Dunham et al. 2001 and 


                                                      
6  Id. 
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Chapman 2002, both as cited in EPA 2003),7 EPA (2003) said it first started with the constant 
temperatures that scientific studies indicate would be protective against chronic effects, and then 
added 1-2°C to develop 7DADM temperatures that would protect against chronic effects. 
 
Chinook salmon occur in the Bear River.  A more detailed discussion regarding specific 
observations of Chinook salmon is provided in Section 3.2.3.5. 
 
3.2.3.3.1.1 Hardhead (CSC)8 
 


Hardhead has been reported to occur in the upper Yuba 
River, the lower Bear, Feather, and Yuba rivers and the 
Honcut Creek headwaters (UC Davis 2009).  The report did 
not provide specific population counts for the lower Bear 
River. 
 
Hardhead is a large cyprinid species that can reach lengths 


of over 23 in., and generally occurs in large, undisturbed, low- to mid-elevation, cool- to warm-
water rivers and streams (Moyle 2002).  Hardhead was designated CSC by Cal Fish and Wildlife 
in 1995, and is listed by Cal Fish and Wildlife as a Class 3 Watch List species, meaning that it 
occupies much of its native range but was formerly more widespread or abundant within that 
range (CDFG 2009a, b).  Historically, hardhead was considered a widespread and locally 
abundant species in California, but its specialized habitat requirements, widespread alteration of 
downstream habitats, and predation by smallmouth bass (Micropterus dolomieu) have resulted in 
population declines and isolation of populations (Moyle 2002).   
 
Most reservoir populations have proved to be temporary; presumably the result of colonization 
of the reservoir by juvenile hardhead before introduced predators became established.  Brown 
and Moyle (1993) observed that hardhead disappeared from the upper Kings River when the 
reach was invaded by bass. 
 
Hardhead mature following their second year.  Spawning migrations, which occur in the spring 
into smaller tributary streams, are common.  The spawning season may extend into August in the 
foothill streams of the Sacramento and San Joaquin river basins.  Spawning behavior has not 
been documented, but hardhead are believed to elicit mass spawning in gravel riffles (Moyle 
2002).  Little is known about life stage specific temperature requirements of hardhead; however, 
temperatures ranging from approximately 65°F to 75°F are believed to be suitable (Moyle 2002). 
 
In 1980, Cal Fish and Wildlife reported hardhead to be present in Camp Far West Reservoir.  
However, in 2012, Cal Fish and Wildlife conducted boat electrofishing surveys at nine sites in 
the reservoir and did not report any hardhead to be present.  SSWD found no records of hardhead 
in the Bear River. 
 


                                                      
7 Id. 
8  Photo source - http://calfish.ucdavis.edu/calfish/Hardhead.html 
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3.2.3.3.1.2 Sacramento Splittail (CSC) 9 
 


The Sacramento splittail, a minnow, was listed as 
threatened under the ESA on February 8, 1999, and 
delisted on September 22, 2003 (USFWS 2003a, b).  
Sacramento splittail is designated as a CSC (CDFW 
2015a, b).  Sacramento Splittail is a large cyprinid, 


growing in excess of 12 in., and is adapted to living in freshwater and estuarine habitats as well 
as alkaline lakes and sloughs (Moyle 2002). 
 
Historically, Sacramento splittail inhabited sloughs, lakes, and rivers of the Central Valley with 
populations extending upstream to Redding in the Sacramento River, to the vicinity of Colusa-
Sacramento River State Recreation Area, in Butte Creek/Sutter Bypass, to Oroville in the Feather 
River, to Folsom in the American River, and to Friant in the San Joaquin River (Moyle et al. 
2004, USFWS 2003b).  Currently, the species is known to migrate up the Sacramento River to 
Red Bluff Diversion Dam and up the San Joaquin River to Salt Slough in wet years as well as 
into the lower reaches of the Feather and American rivers (USFWS 2003b).   
 
Sacramento splittail has been documented only in the lower Feather River (UC Davis 2009) and, 
according to Moyle, evidence of self-sustaining populations of Sacramento splittail occurring 
outside of these areas is weak (Moyle et al. 2004).  During the preparation of this PAD, no 
documentation of splittail in the Bear River, either historical or current, was found. 
 
3.2.3.3.1.3 Sacramento-San Joaquin Roach (CSC) 10 
 


The Sacramento-San Joaquin roach, a CSC, is part 
of the California roach complex, which is 
composed of various subspecies.  The 
Sacramento-San Joaquin roach is found in the 
Sacramento and San Joaquin River drainages, 
except the Pit River, and in other tributaries to San 
Francisco Bay.  There is little quantitative 
information available on the abundance of 


Sacramento-San Joaquin roach.  Assuming this widely distributed form is indeed just one 
subspecies, it appears to be abundant in a large number of streams.  However, it is now absent 
from many streams and stream reaches where it once occurred (Leidy 1984). 
 
Sacramento-San Joaquin roach is generally found in small, warm intermittent streams, and is 
most abundant in mid-elevation streams in the Sierra foothills and in the lower reaches of some 
coastal streams (Moyle 2002; Moyle et al. 1982).  Assuming that the Sacramento-San Joaquin 
roach is indeed a single taxon, it is abundant in a large number of streams although it is now 
extirpated from a number of streams and stream reaches where it once occurred (Moyle 2002).  
Roach are tolerant of relatively high temperatures (86°F to 95°F) and low oxygen levels (1 to 2 
ppm) (Taylor et al. 1982).  However, it is a habitat generalist, also being found in cold, well-


                                                      
9  Photo source http://swr.nmfs.noaa.gov/overview/sroffice/2Dredge_species_list.html 
10  Photo source - http://calfish.ucdavis.edu/calfish/CaliforniaRoach.htm 
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aerated clear "trout" streams (Taylor et al. 1982), in human-modified habitats (Moyle 2002; 
Moyle and Daniels 1982) and in the main channels of rivers. 
 
Reproduction occurs from March through early July, depending on water temperature (Moyle 
2002).  Murphy (1943) in CDFG 2008a states that spawning is determined by water temperature, 
which must be approximately 60°F for spawning to be initiated.  During the spawning season, 
schools of fish move into shallow areas with moderate flow and gravel/rubble substrate (Moyle 
2002).  Females deposit adhesive eggs in the substrate interstices and the eggs are fertilized by 
attendant males.  Typically, 250-900 eggs are produced by a female and the eggs hatch within 
two to three days.  Fry remain in the substrate interstices until they are free-swimming. 
 
Sacramento-San Joaquin roach have been reported to occur in the upper Yuba River, the lower 
Bear and Feather rivers, the Middle Fork of the Feather River, and the Honcut Creek headwaters 
(UC Davis 2009).  
 
3.2.3.3.1.4 Foothill Yellow-Legged Frog (CSC) 11 


 
The foothill yellow-legged frog is a stream-adapted species, 
usually associated with shallow, flowing streams with backwater 
habitats and coarse cobble-sized substrates (Jennings and Hayes 
1994) between about 600 to 5,000 ft elevation (Moyle 1973; 
Seltenrich and Pool 2002; ECORP 2005).  The Project ranges in 
elevation from 150 ft to 320 ft.  The foothill yellow-legged frog is 
listed as a CSC.  Populations persist on some portions of 
previously occupied drainages (NatureServe© 2015).  Foothill 
yellow-legged frog populations may require both mainstem and 


tributary habitats for long-term persistence.  Streams too small to provide breeding habitat for 
this species may be critical as seasonal habitats (e.g., in winter and during the hottest part of the 
summer) (VanWagner 1996; Seltenrich and Pool 2002), and there is evidence that habitat use by 
young-of-the-year, sub-adult, and adult frogs differs by age-class and changes seasonally 
(Randall 1997).  Adult migrations appear to be limited to modest movements along stream 
corridors (Ashton et al., 1998), but the magnitude of such movements, any seasonal component, 
and differences between sexes remains largely unknown.  Foothill yellow-legged frog is 
infrequent in habitats where introduced fish and bullfrogs are present (Jennings and Hayes 1994).   
 
Breeding tends to occur in spring or early summer and eggs are laid in areas of shallow, slow-
moving waters near the shore.  Timing and duration of breeding activity may vary 
geographically and across populations.  In California, egg masses have been found between 
April 22 and July 6, with an average of May 3 (Ashton et al. 1998).  Kupferberg (1996a, b) 
reports an approximate breeding period of 1 month beginning late April to late May.  Rainfall 
during a given breeding season has the potential to delay oviposition (Kupferberg 1996a, b).  
 
Egg masses vary in size and in the number of eggs/mass.  The size of an egg mass after it has 
absorbed water (usually a few hours after oviposition) is 5 to 10 cm in diameter and “resembles a 
cluster of grapes” (Stebbins 1985).  The number of eggs in a mass can range from 300 to 2,000 


                                                      
11  Photo source: Stephen Nyman, PhD 
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(Zweifel 1955), with an average of about 900 eggs (Ashton et al., 1998).  Eggs generally hatch 
within 5 to 37 days (Zweifel 1955; Ashton et al. 1998).  Hatching rates are influenced by 
temperature, with faster developmental times in warmer waters, up to the critical thermal 
maximum temperature of about 26˚C (Zweifel 1955; Duellman and Trueb 1986).  Tadpoles 
move away from their egg mass after hatching (Ashton et al. 1998) and typically metamorphose 
3 to 4 months after hatching. 
 
A search of the CNDDB for the USGS 1:24,000 quadrangles of Camp Far West, Nicolaus, 
Sheridan, Wheatland, and Wolf found no known occurrences of foothill yellow legged frogs 
(CDFW 2015).  Through a search of the literature no other studies or known occurrences of 
FYLF in the Project Area were found. 
 
3.2.3.3.1.5 Western Pond Turtle (WPT) (CSC) 12 
 


The western, or Pacific, pond turtle 
(WPT) occurs in a wide variety of 
aquatic habitats up to a 6,000 ft 
elevation, particularly permanent ponds, 
lakes, side channels, backwaters, and 
pools of streams, but is uncommon in 
high-gradient streams (Jennings and 
Hayes 1994).  Western pond turtle has 
declined due to loss of habitat, 
introduced species, and historical over-
collection (Jennings and Hayes 1994), 
and has been designated as CSC.  
Isolated occurrences of WPT in lakes 


and reservoirs sometimes occur from deliberate releases of pets. 
 
Although highly aquatic, WPT often overwinters in forested habitats and eggs are laid in shallow 
nests in sandy or loamy soil in summer at upland sites as much as 1,200 ft from aquatic habitats 
(Jennings and Hayes 1994).  Hatchlings do not typically emerge from the covered nests until the 
following spring.  Reese and Welsh (1997) documented WPT away from aquatic habitats for as 
much as 7 months in a year and suggested that terrestrial habitat use was at least in part a 
response to seasonal high flows.  Basking sites are an important habitat element (Jennings and 
Hayes 1994) and basking occurs on substrates include rocks, logs, banks, emergent vegetation, 
root masses, and tree limbs (Reese undated).  Terrestrial activities include basking, 
overwintering, nesting, and moving between ephemeral sources of water (Holland 1991).  
During the terrestrial period, Reese and Welsh (1997) found that radio-tracked WPT were 
burrowed in leaf litter.   
 
Breeding activity may occur year-round in California, but egg-laying tends to peak in June and 
July in colder climates, when females begin to search for suitable nesting sites upslope from 
water.  Adult WPTs have been documented traveling long distances from perennial watercourses 
for both aestivation and nesting, with long-range movements to aestivation sites averaging about 


                                                      
12  Photo source: http://sfbaywildlife.info/species/pacific_pond_turtle.htm 
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820 ft, and nesting movements averaging about 295 ft (Rathbun et al. 2002).  Introduced species 
of turtles (e.g., red-eared sliders [Trachemys scripta elegans]) are likely to compete with western 
pond turtle for basking sites, while bullfrogs and predatory fish species may prey on hatchling 
western pond turtles.  Major factors cited as limiting WPT populations include loss of aquatic 
habitats, elevated nest and hatchling predation, reduced availability of nest habitat, and road 
mortality (BLM and USFWS 2009). 
 
CDFW (2015) reports five occurrences of WPT in the Project Vicinity:  1) in Dry Creek about 
2.5 mi west of Wheatland, approximately 8.5 mi from Camp Far West Dam; 2) the south end of 
Wood Duck Slough, 2 mi north of Nicolaus, approximately 16.7 mi from Camp Far West Dam; 
3) the upper end of Best Slough, South of Beale Air Force Base, approximately 4.3 mi from 
Camp Far West Dam; 4) along Dry Creek, approximately 1-mi east of the junction of 
Spenceville Road and Waldo Road in the Spenceville Wildlife Area, approximately 4.3 mi from 
Camp Far West Dam; and 5) along Dry Creek, approximately 1.3 mi east of the junction of 
Spenceville Road and Waldo Road in the Spenceville Wildlife Area, approximately 4.4 mi from 
Camp Far West Dam.  Through a search of the literature, no other studies or known occurrences 
of WPT were found. 
 
3.2.3.4 Aquatic Invasive Species 
 
SSWD generated a list of AIS known or with the potential to occur in the Project Area using the 
Nonindigenous Aquatic Species application available at the USGS website (USGS 2015a).  
From the generated list of relevant species, those species that did not occur within a reasonable 
distance of the Project Vicinity and those occurrences whose dates were past consideration were 
eliminated.  SSWD also utilized Cal WeedMapper, a web application used as a tool for mapping 
invasive plant distribution, and California State Parks Division of Boating and Waterways 
(DBOW) databases to generate a list of invasive aquatic plant species that occur or have the 
potential to occur within or near the FERC Project Boundary.  The discussion of aquatic invasive 
species below is focused on the 13 AIS identified by SSWD.  These include 4 mollusks (snails 
and bivalves), 8 aquatic algae and plants and 1 amphibian.  Table 3.2.3-4 lists the status, habitat 
requirements and occurrence in the Project Vicinity for each of these AIS.  Each of the AIS is 
described below. 
 
Table 3.2.3-4.  Aquatic invasive species known or with the potential to occur in the Project Vicinity. 


Common Name/ 
Scientific Name Status Habitat 


Requirements Known From Project 


MOLLUSKS 


Quagga mussel 
Dreissena rostriformis bugensis 


 
C.C.R. 14 Section 


671(c)(10), Restricted 
Species 


 
F.G.C. §§ 2301 and 2302 


regulates dreissenid mussel. 
 


Freshwater lakes, 
reservoirs and streams and 
colonize soft and hard 
substrates 


No.  Closest known occurrence is 
Lahontan Reservoir which is 
approximately 180 mi away.   
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Table 3.2.3-4.  (continued) 
Common Name/ 
 Scientific Name 


Status Habitat 
Requirements Known From Project 


MOLLUSKS (continued) 


Zebra mussel 
Dreissena polymorpha 


Federal Lacey Act (18 
U.S.C. 42) lists zebra 
mussels as injurious 


wildlife. 
 


C.C.R. 14 Section 
671(c)(10), Restricted 


Species 
 


F.G.C. §§ 2301 and 2302 
regulates dreissenid mussel. 


 


Freshwater lakes, 
reservoirs and streams and 
colonize any stable 
substrate 


No.  Closest known location of zebra 
mussels is San Justo Reservoir in 
California, approximately 200 mi south of 
the Project. 


New Zealand mudsnail 
Potamopyrgus antipodarum 


C.C.R. 14 Section 
671(c)(10), Restricted 


Species 


Freshwater and brackish 
lakes, reservoirs and 
streams 


No.  Closest known occurrence is on 
American River near the Reclamation’s 
Nimbus Dam, approximately 45 mi from 
the Project. 


Asian clam  
Corbicula fluminea -- 


Freshwater lakes, 
reservoirs and streams, 
and often bury themselves 
in sandy, bottom 
sediments 


Yes.  In 2014, Asian clams were reported 
in Camp Far West reservoir at North and 
South Recreation Area boat launches. 


PLANTS 


Curly leaf pondweed  
Potamogeton crispus Cal-IPC ‘moderate’ species 


Quiet waters, especially 
brackish, alkaline, or 
eutrophic waters of ponds, 
lakes, and streams 


No.  Curly leaf pondweed has been located 
in Nevada County, but has not been 
documented from Camp Far West 
Reservoir. 


Eurasian watermilfoil 
Myriophyllum spicatum Cal-IPC ‘high’ species 


Surface of freshwater 
lakes, ponds, and slow-
moving waters 


No.  The species has been located in 
Nevada, Placer and Yuba Counties, 
including within the area around the 
Project. 


Hydrilla  
Hydrilla verticillata 


C.C.R. 3 Section 3962(a)(1) 
 


Cal-IPC ‘high’ species 
 


CDFA A-rated 


Freshwater lakes, ponds, 
and slow-moving waters 


No. The closest occurrences of hydrilla to 
the Project are in Yuba County in 15 ponds 
and one canal, and in Nevada County in 
three ponds. 


Water hyacinth  
Eichhornia crassipes Cal-IPC ‘high’ species 


Both natural and man-
made freshwater systems 
(e.g., ponds, sloughs and 
rivers) 


No. The nearest occurrences of water 
hyacinth are in Placer and Yuba counties. 


Brazilian waterweed  
Egeria densa Cal-IPC ‘high’ species 


Slowly moving non-turbid 
shallow waters of lakes, 
springs, ponds, streams, 
and sloughs 


No. There are occurrences in Yuba and 
Nevada counties in the area of the Project. 


Parrot’s feather milfoil 
Myriophyllum aquaticum Cal-IPC ‘high’ species 


Ponds, lakes, rivers, 
streams, canals, and 
ditches, usually in still or 
slow-moving water, but 
occasionally in faster-
moving water of streams 
and rivers 


No.  There occurrences also in Nevada and 
Placer counties, including in the area of the 
Project. 


Carolina fanwort  
Cabomba caroliniana CDFA Q-rated 


Mud of stagnant to slow- 
flowing water, including 
streams and smaller rivers 


No.  The closest occurrence to the Project 
is in Snodgrass Slough in Sacramento 
County, approximately 70 mi away. 


Water primrose  
Ludwigia spp. 


Cal-IPC ‘high’ species 
 


CDFA Q-rated 


Shallow, stagnant, 
nutrient-rich water such as 
flood control channels, 
irrigation ditches, and 
holding ponds 


No.  The closest known occurrence of a 
water primrose species is in a pond in 
Condon Park, Grass Valley, approximately 
30 mi from the Project 


AMPHIBIANS 


American bullfrog  
Lithobates catesbeianus -- 


Quiet waters of ponds, 
lakes, reservoirs, irrigation 
ditches, streams, and 
marshes 


No. The closest documented occurrences of 
bullfrogs are approximately 30 mi 
upstream in the Bear River below Rollins 
Reservoir. 


Source: Cal-IPC 2014, CDFA 2015a, USGS 2015a-d 
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3.2.3.4.1 Quagga Mussel13 
 
Quagga mussel is a small (up to 1.6 in.) freshwater 
mollusk, native to the Dneiper River drainage of Ukraine 
and Ponto-Caspian Sea.  Ballast water discharge from 
transoceanic liners carried mollusks to North America, 
and larval drift and recreational and commercial boating 
have facilitated their spread.  Quagga mussels were first 
found in the U.S. in 1989 in the Great Lakes and have 
since moved west (USGS 2014a). 
 


The closest current known location of quagga mussel to the Project are Lahontan Reservoir (i.e., 
not reported since 2011), which is approximately 180 mi away.  In California, quagga mussels 
are in Southern California, the closest of which is approximately 500 mi south of the Project 
(USGS 2015a).   
 
Quagga mussels can inhabit freshwater lakes, reservoirs and streams and colonize soft and hard 
substrates.  The mussels can cause tremendous damage to hydro facilities and aquatic ecosystems 
once they invade a system.  They clog water intakes and fish screens, as well as impede 
recreation opportunities by growing on recreation facilities (USGS 2015a). 
 
In addition, quagga mussels consume large quantities of microscopic plants and animals, which 
are the basis of native communities, and thus, lead to the disturbance of the natural ecosystem, 
harming plants and wildlife (USFWS 2011).  A single female can produce over a million eggs a 
year (USGS 2014a). 
 
In North America, quagga mussel cannot survive in water with salinity over 5 parts per thousand 
(USGS 2014a).  Currently, the best scientific data indicates that if calcium levels are low (less 
than 12 mg/L), introduced adult quagga mussels will not survive and veligers will not develop 
(Claudi and Prescott 2011).  There are other water quality parameters that appear to also limit the 
ability of quagga mussel adults to survive and veligers to successfully develop, including pH, 
hardness and water temperature.  Calcium carbonate solubility increases as pH decreases.  In 
spite of adequate calcium, if the pH is low (less than 7.3 units), shells will become thin as they 
lose calcium to the external environment (Claudi and Prescott 2011).  However, initial 
introduction can occur under a broader range of conditions. 
 
Research is currently being conducted on the management of quagga mussel once it has invaded 
a waterbody; although there are promising leads, prevention is the only effective management 
strategy (USGS 2014a).  Research on natural enemies, both in Europe and North America, has 
focused on predators, particularly birds (i.e., 36 species) and fish (i.e., 53 species that eat veligers 
and attached mussels).  The vast majority of the organisms that are natural enemies in Europe are 
not present in North America.  Ecologically similar species do exist; however, they have not 
been observed preying on dreissenids at levels that limit populations.  In California, native and 
non-native species predators include redear sunfish, smallmouth bass, diving ducks and crayfish 
(Hoddle 2014). 


                                                      
13  Photo from < http://www.100thmeridian.org/Images/Mead/quagga.jpg> 
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Under C.C.R. 14 § 671(c)(10), quagga mussel is listed as a Restricted Species, which means it is 
“unlawful to import, transport, or possess live (quagga mussels)…except under permit issued by 
the department.”  Additionally, pursuant to this regulation, all species of Dreissena are termed 
“detrimental,” which means they pose a threat to native wildlife, the agricultural interests of the 
state, or to public health or safety.  
 
In addition, F.G.C. §§ 2301 and 2302 provide specific regulations on dreissenid mussels, 
including quagga and zebra mussels.  F.G.C. § 2301 states that nobody shall: “possess, import, 
ship, or transport in the state, or place, plant, or cause to be placed or planted in any water 
within the state, dreissenid mussels.”  This law gives the director of the Cal Fish and Wildlife, or 
his or her designee, the right to conduct inspections of conveyances, order conveyances to be 
drained, impound or quarantine conveyances, and close or restrict access to conveyances to 
prevent the importation, shipment, or transport of dreissenid mussels.  Additionally, F.G.C. § 
2301 requires a public or private agency that operates a water supply to prepare and implement a 
plan to control or eradicate dreissenid mussels if detected in their water system.  This law also 
requires any entity which discovers dreissenid mussels to immediately report the finding to Cal 
Fish and Wildlife. 
 
Pursuant to F.G.C. § 2302, any person, or federal, state, or local agency, district, or authority that 
owns or manages a reservoir where recreational, boating, or fishing activities are permitted, 
shall:  1) assess the vulnerability of the reservoir for introduction of dreissenid mussels; and 2) 
develop and implement a program designed to prevent the introduction of dreissenid mussels.  At 
a minimum, the prevention program shall include: public education, monitoring, and 
management of the recreational, boating, and fishing activities that are permitted. 
 
3.2.3.4.2 Zebra Mussel14 
 


Zebra mussel is a small (around 0.2-in.), freshwater 
mollusk, native to the Black, Caspian and Azov seas.  
Ballast water discharge from a single commercial cargo 
ship into the Great Lakes in 1988 is responsible for their 
introduction into the U.S.  Since then, larval drift and 
recreational and commercial boating have facilitated their 
spread (USGS 2014b). 
 
The closest current known location of zebra mussels to the 


Project Area is the currently-closed San Justo Reservoir in California, approximately 200 mi 
south of the Project (San Benito County 2013).  There are no other known zebra mussel 
occurrences in California or Nevada (USGS 2015b). 
 
Zebra mussel can inhabit freshwater lakes, reservoirs and streams and colonize any stable 
substrate.  They can also settle on submerged plants and be transported with them on bait 
buckets, fishing gear or boats.  These mussels can cause damage to hydroelectric facilities and 
ecosystems once they invade a system.  They clog water intakes and fish screens, as well as 
impede recreation opportunities by growing on recreation facilities (Forest Service 2013). 


                                                      
14  Photo from http://watrnews.com/2012/07/zebra-mussels-found-in-lake-ray-roberts/ 
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Additionally, zebra mussels consume large quantities of microscopic plants and animals, which 
are the basis of native communities, and thus, lead to the disturbance of the natural ecosystem, 
harming plants and wildlife (USFWS 2011).  A single female can lay 40,000 eggs in a single 
reproductive cycle and up to one million in a spawning season (USGS 2014b). 
 
Zebra mussels can tolerate only very low salinity (USGS 2014b).  Currently, the best scientific 
data indicates that if calcium levels are low (i.e., less than 12 mg/L), introduced adult zebra 
mussels will not survive and veligers will not develop (Claudi and Prescott 2011).  There are 
other water quality parameters that appear to also limit the ability of zebra mussel adults to 
survive and veligers to successfully develop, including pH, hardness and water temperature.  
Calcium carbonate solubility increases as pH decreases. In spite of adequate calcium, if the pH is 
low (i.e., less than 7.3 units) shells will become thin as they lose calcium to the external 
environment (Claudi and Prescott 2011).  However, initial introduction can occur under a 
broader range of conditions. 
 
Extensive research is currently being conducted on the management of zebra mussel once it has 
invaded a waterbody and although there are promising leads; prevention is the only effective 
management strategy (USGS 2014b).  Research on natural enemies, both in Europe and North 
America, has focused on predators, particularly birds (i.e., 36 species) and fish (i.e., 53 species 
that eat veligers and attached mussels).  The vast majority of the organisms that are natural 
enemies in Europe are not present in North America.  Ecologically similar species do exist; 
however, they have not been observed preying on dreissenids at levels that limit populations.  In 
California, native and non-native species predators include redear sunfish, smallmouth bass, 
diving ducks and crayfish (Hoddle 2014). 
 
The Federal Lacey Act (18 U.S.C. 42) lists zebra mussels as injurious wildlife, whose 
importation, possession, and shipment within the U.S. is prohibited.  If found, any zebra mussels 
brought into the U.S. will be promptly destroyed or exported by the USFWS at the cost of the 
importer. 
 
Under C.C.R. 14 § 671(c)(10), zebra mussels are listed as a Restricted Species, which means it is 
“unlawful to import, transport, or possess (zebra mussels)…except under permit issued by the 
department.”  Additionally, pursuant to this regulation, all species of Dreissena are termed 
“detrimental,” which means they pose a threat to native wildlife, the agricultural interests of the 
state, or to public health or safety. 
 
In addition, F.G.C. §§ 2301 and 2302 provide specific regulations on dreissenid mussels, 
including quagga and zebra mussels.  F.G.C. § 2301 states that nobody shall: “possess, import, 
ship, or transport in the state, or place, plant, or cause to be placed or planted in any water 
within the state, dreissenid mussels.”  This law gives the director of Cal Fish and Wildlife, or his 
or her designee, the right to conduct inspections of conveyances, order conveyances to be 
drained, impound or quarantine conveyances, and close or restrict access to conveyances to 
prevent the importation, shipment, or transport of dreissenid mussels.  Additionally, F.G.C. § 
2301 requires a public or private agency that operates a water supply to prepare and implement a 
plan to control or eradicate dreissenid mussels if detected in their water system.  This law also 
requires any entity which discovers dreissenid mussels to immediately report the finding to Cal 
Fish and Wildlife. 
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Pursuant to F.G.C. § 2302, any person, or Federal, state, or local agency, district, or authority 
that owns or manages a reservoir where recreational, boating, or fishing activities are permitted, 
shall:  1) assess the vulnerability of the reservoir for introduction of dreissenid mussels; and 2) 
develop and implement a program designed to prevent the introduction of dreissenid mussels.  At 
a minimum, the prevention program shall include: public education, monitoring, and 
management of the recreational, boating, and fishing activities that are permitted. 
 
3.2.3.4.3 New Zealand Mudsnail15 


 
New Zealand mudsnail is a small (around 4 to 6 mm), 
freshwater mollusk, native to the lakes and streams in New 
Zealand and nearby small islands.  Ballast water discharge 
from commercial cargo ships into the Great Lakes is most 
likely responsible for their introduction into the U.S.  Since 
then, recreationists and recreational and commercial 
boating have facilitated their spread westward (CDFW 
2015d). 
 


The closest current known location of New Zealand mudsnails to the Project is the America 
River near the USDOI, Bureau of Reclamation’s Nimbus Dam, approximately 45 mi from the 
Project.  The species is fairly widespread in California (USGS 2015d). 
 
New Zealand mudsnails can inhabit freshwater and brackish lakes, reservoirs and streams.  They 
can tolerate siltation and benefit from disturbance and high nutrient flows.  These snails can 
compete with other grazers and cause decreases in species richness.  Reduction in algal 
production can rapidly reduce food resources for native species.  An inhibiting factor for the 
species is temperature, as it cannot tolerate temperatures below freezing or above 93°F (CDFW 
2015d). 
 
There are a couple of potential management strategies for New Zealand mudsnails, mostly for 
small waterbodies that can be isolated from the rest of a system.  Methods include chemical 
control and draining water to allow substrate to heat and freeze.  Cal Fish and Wildlife has 
suggested methods for decontaminating equipment and boats after using them in known infested 
waters (CDFW 2015f).  Management in large waterbodies is difficult, and research is ongoing.  
Current suggestions for limiting the spread of mudsnails include mechanical removal of snails, 
segregating gear for use in infested or non-infested waters, freezing wading gear to kill 
mudsnails, and not transporting any live animals or materials between water bodies (CDFW 
2015d). 
 
Under C.C.R. 14 § 671(c)(9)(A), New Zealand mudsnails are listed as a Restricted Species, 
which means it is “unlawful to import, transport, or possess live (New Zealand 
mudsnail)…except under permit issued by the department.”  Additionally, pursuant to this 
regulation, New Zealand mudsnails are termed “detrimental,” which means they pose a threat to 
native wildlife, the agricultural interests of the state, or to public health or safety. 
 


                                                      
15  Photo from < http://www.seagrant.umn.edu/newsletter/2006/06/images/mudsnail.jpg> 
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3.2.3.4.4 Asian Clam16 
 
Asian clam is a small (around 0.2-in.), freshwater mollusk, 
native to temperate and tropical southern Asia, eastern 
Mediterranean and the Southeast Asian islands to Australia.  
This species was first located in the U.S. in 1938 in the 
Columbia River and is believed to have been brought by 
Chinese immigrants as food.  People have spread the species 
through bait buckets, aquaculture and intentional 
introductions for consumption (USGS 2014c).   
 
In 2014, Asian clams were reported in Camp Far West 
reservoir at the NSRA and SSRA boat launches.  In 


California, Asian clams are also known in the Sacramento and San Joaquin drainages, Santa 
Barbara County south to San Diego County, the Salton Sea and the San Francisco Bay (USGS 
2015d). 
 
Asian clams can inhabit freshwater lakes, reservoirs and streams, and often bury themselves in 
sandy, bottom sediments.  These clams can foul complex power and water systems and have 
temporarily closed down nuclear power plants and weakened concrete structures in the U.S.  An 
inhibiting factor for the species is temperature, as they have a low tolerance to cold temperatures, 
which can cause their populations to fluctuate (USGS 2014c).  Nonetheless, Asian clams are 
well-established in Lake Tahoe, an area with winter time freezing temperatures, at depths from 5 
ft to 250 ft, though the individuals are smaller than those in warmer waters (TERC 2008).  The 
species is also sensitive to salinity, drying, low pH and siltation (USGS 2014c). 
 
Management methods for Asian clam include mechanical (e.g., scraping colonies off substrate), 
bottom barriers, suction removal and chemical and temperature alteration, though some of these 
techniques cannot be used in many water bodies (USGS 2014c). 
 
3.2.3.4.5 Curly Leaf Pondweed17 
 


The genus Potamogeton contains many widespread, variable species 
that are difficult to tell apart (Cal-IPC 2014).  All are native to 
California, except curly leaf pondweed, whose distinguishing 
characteristic is very wavy (undulate) leaves (DiTomaso et al. 2013).  
Native to Eurasia, Africa and Australia, curly leaf pondweed can grow 
up to 0.8-in. in length and be found in water as deep as 4.7 in. 
 
Most pondweeds reproduce vegetatively from rhizomes or stem 
fragments.  Curly leaf pondweed is unusual as it both flowers and fruits 
in late spring and early summer, at which time it also produces turions, 


a wintering bud resembling brown pinecones, that becomes detached and remains dormant at the 
                                                      
16  Photo from <m.wxxi.org> 
17  Photo from 


http://nas.er.usgs.gov/queries/GreatLakes/SpeciesInfo.asp?NoCache=6%2F11%2F2010+12%3A45%3A18+PM&SpeciesID=1
134&State=&HUCNumber=DGreatLakes/. 
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bottom of the water body it inhabits (Cal-IPC 2014; DiTomaso et al. 2013).  Turions can survive 
unfavorable conditions.  The plants become dormant over the summer and decay, contributing to 
eutrophic conditions, leaving only their fruits and turions in the waterbody.  The turions 
germinate in late summer or fall, and the plants overwinter as small plants only a few centimeters 
in size.  Growth then continues as the water begins warming in the spring (DiTomaso et al. 
2013). 
 
Curly leaf pondweed is widely distributed throughout California, and is found throughout the 
Central Valley and northern Sierra foothills.  The plant’s production of both seed and turions 
makes it resistant to disturbance such as dredging.  Their small size allows them to be easily 
transported attached to waterfowl, boats, or fishing gear (Cal-IPC 2014).  Curly leaf pondweed 
has been located in Nevada County, but has not been documented from Camp Far West 
Reservoir (Invasive.org 2014). 
 
Laboratory  and  field  studies  have  found  that  germination  is generally  controlled  by  
temperature, light intensity, photoperiod, and anoxic conditions.  It grows in the fine substrates 
and quiet (standing or slow moving) calcium-rich waters of lakes, reservoirs, ponds, rivers, 
streams, springs, small ponds and ditches and is tolerant of a wide-range of water quality 
conditions.  It can grow in clear to turbid and polluted waters, and in alkaline or brackish waters; 
and it is tolerant of significant nutrient pollution.  The species is shade intolerant (Cal-IPC 2014). 
 
Effective control of curly leaf pondweed is difficult because of its vegetative reproduction.  
Mechanical removal can help remove stem densities, but escaped stem fragments can drift to 
other areas and develop into new plants.  Bottom barriers can be used to cover and smother 
pondweed infestations.  Dredging can be used to remove infestations in canals and other 
waterbodies.  Pond drawdowns or canal detwatering may be used to suppress growth of 
pondweed, but plants can still resprout from rhizomes in moist, cool bottom sediments 
(DiTomaso et al. 2013).  Triploid grass carp (Ctenopharyngodon idella) have also been used as a 
biological control mechanism, however these fish do not selectively feed on non-native plants 
and a permit is required by Cal Fish and Wildlife for possession and use of these fish in 
California.  Broadcast chemical control has proved to be effective, but can damage native species 
(CABI 2015). 
 
Curly leaf pondweed is rated as a “moderate” invasive plant by the California Invasive Plant 
Council (Cal-IPC), which means the “species has substantial and apparent - but generally not 
severe - ecological impacts on physical processes, plant and animal communities, and vegetation 
structure” (Cal-IPC 2014). 
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3.2.3.4.6 Eurasian Watermilfoil18 
 


Eurasian watermilfoil grows submerged, rooted in mud 
or sand, with branching stems 12 to 20 ft long that 
widen towards the root.  Its leaves are finely divided, 
feather-like, 0.5 to 1.5 in. long and whorled in groups of 
3 to 6 (commonly 4) around the stem.  Its spike of 
flowers, 1.5 to 3.0 in. long, extends up from water 
surface, typically pink (Cal-IPC 2014; DiTomaso et al. 
2013). 


 
Watermilfoil grows rapidly in spring (March-April), creating dense mats on the surface of 
freshwater lakes, ponds, and slow-moving waters (Cal-IPC 2014).  In the early 1990s, it was 
present, but uncommon, in San Francisco Bay Area’s ditches and lake margins, as well as in the 
Sacramento-San Joaquin Delta (SFEI 2014).  The University of Reno reports that in 2002, 
Eurasian watermilfoil covered over 160 ac of Lake Tahoe (Donaldson and Johnson 2002).  
Watermilfoil is now widespread throughout California, especially through the Central Valley in 
the Sacramento River Watershed, its tributaries, and the Delta.  The species has been located in 
Nevada, Placer and Yuba counties, including within the area around the Project (Cal Weed 
Mapper 2015).  
 
The key factor for the establishment of Eurasian watermilfoil is still water (Donaldson and 
Johnson 2002).  Eurasian watermilfoil reproduction is primarily vegetative via rhizomes, stem 
fragments, and axillary buds.  Some populations produce seeds, although seed reproduction 
appears to be insignificant (DiTomaso et al. 2013).  Watermilfoil can tolerate a wide range of 
environmental conditions, including low light levels, high or low nutrient waters, and freezing 
water temperatures.  In waters where temperatures do not drop below 50°F, there is little 
seasonal die-back (Cal-IPC 2014); high temperatures promote multiple periods of flowering and 
fragmentation.  Eurasian watermilfoil also creates its own habitat by trapping sediment and 
initiating a favorable environment for further establishment.  It is an opportunistic species that 
prefers disturbed substrates with much nutrient runoff (Cal-IPC 2014).  This watermilfoil can 
grow on sandy, silty, or rocky substrates, but grows best in fertile, fine-textured, inorganic 
sediments.  The plant will thrive in brackish waters with a salinity of up to 10 parts per thousand.  
As the plant is easily spread by vegetative fragments, transport on boating equipment plays the 
largest role in contaminating new water bodies.  A single stem fragment hitching a ride on a boat 
or trailer can spread the plant from lake to lake (Donaldson and Johnson 2002).   
 
Efforts are underway to identify insects which are native to Nevada or California that prey on the 
plant and help control Eurasian watermilfoil.  A North American native milfoil weevil 
(Euhrychiopsis lecontei) has been identified in several studies in other states and Canada as a 
possible control species.  Triploid grass carp may also be an effective biocontrol mechanism; 
however, grass carp prefer other submerged plants, including native species, to watermilfoil 
(DiTomaso et al. 2013).  Other control techniques for this species includes mechanical removal, 
herbicide treatment, benthic barriers (such as mats to prevent establishment), and tillage (CABI 
2015).  Mechanical removal can help remove stem densities, but escaped stem fragments can 
                                                      
18  Photo from http://www.sfei.org/nis/milfoil.html. 



http://www.sfei.org/nis/milfoil.html.
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drift to other areas and develop into new plants (DiTomaso et al. 2013).  The most effective 
technique is to prevent its spread to and establishment in new waterbodies. 
 
Eurasian watermilfoil is given a “high” invasive plant rating by the Cal-IPC, meaning “the 
species has severe ecological impacts on physical processes, plant and animal communities, and 
vegetation structure” (Cal-IPC 2014).   
 
3.2.3.4.7 Hydrilla19 
 


The submerged aquatic perennial hydrilla has small spear-shaped 
leaves up to 1-in. long and 1 to 4 mm-wide, with toothed edges, 
arranged in whorls of usually 5 to 8 leaves, with many whorls 
along each stem.  Typically, it is found in shallow (i.e., less than 
11.5 ft) water, but if the water is clear enough it may be found 
growing to depths of 48 ft (DiTomaso et al. 2013; Cal-IPC 2014). 
 
Hydrilla grows rapidly in spring and summer, creating dense mats 
in freshwater lakes, ponds, and slow-moving waters.  In spring, 
when water temperatures exceed 60°F, hydrilla begins to grow, 


producing large amounts of biomass by late summer and early fall.  It can tolerate some salinity 
and is sometimes found in upper estuaries. It grows better on mud than on sand.  Growth is 
enhanced in water with agricultural runoff that raises nutrient levels.  Dieback of above-ground 
portions of the plant usually occurs in late fall and winter (Cal-IPC 2014). 
 
Hydrilla can reproduce by fragmentation of stems, rhizomes, root crowns, and by the production 
of tubers and turions.  The plant is most likely to spread when fragments are carried into new 
waterbodies by recreational watercraft or water dispersal.  Once established, it produces a bank 
of tubers and turions in the soil that may remain viable for three to five years (Cal-IPC 2014).   
 
Hydrilla was imported into the U.S. from Asia in the late 1950s for aquarium use.  In California, 
hydrilla was first found in Yuba County in 1976 (Cal-IPC 2014) and has since been found in 17 
of California’s 58 counties.  The California Department of Food and Agriculture (CDFA) 
implements and eradication program specifically for hydrilla.  The CDFA has successfully 
eradicated hydrilla from fourteen counties and currently conducts hydrilla eradication efforts in 
four counties throughout California integrating various methods of control.  The CDFA surveys 
the Sacramento-San Joaquin Delta for hydrilla annually and has not documented its presence 
there.  The closest occurrences of hydrilla to the Project are in Yuba County in 15 ponds and one 
canal, and in Nevada County in three ponds; all of these infestations are currently being 
eradicated by CDFA (CDFA 2013). 
 
Manual removal of hydrilla can be used for small infestations, but herbicides are usually 
necessary for large infestations.  Sterile triploid grass carp (Ctenopharyngodon idella) are 
approved for hydrilla control in the Imperial Irrigation District drainage system in southeastern 
California by permit issued by Cal Fish and Wildlife (Cal-IPC 2014). 
 


                                                      
19  Photo from http://www.sfei.org/nis/hydrilla.html. 
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Hydrilla is listed by the CDFA as an A-rated noxious weed, which means “a pest of known 
economic or environmental detriment and is either not known to be established in California or 
it is present in a limited distribution that allows for the possibility of eradication or successful 
containment (and is) subject to state enforced action involving eradication, quarantine 
regulation, containment, rejection, or other holding action” (CDFA 2015a).  CDFA implements 
an ongoing program to eradicate hydrilla from California.  Yuba and Nevada counties are 
designated hydrilla eradication areas pursuant to C.C.R. 3 § 3962(a)(1).  Cal-IPC gives hydrilla 
an invasive plant rating of “high,” meaning “the species has severe ecological impacts on 
physical processes, plant and animal communities, and vegetation structure” (Cal-IPC 2014). 
 
3.2.3.4.8 Water Hyacinth20 
 


Water hyacinth is a free-floating perennial.  It has bushy, 
fibrous roots and is often found in large mats on the water 
surface measuring tens or hundreds of feet in diameter.  
Seedlings are most often rooted in mud along shorelines or on 
floating mats.  Leaves are round or oval and shiny green and 
3 to 8 in. across.  Buoyant bulbs are present at the base of the 
leaf stalks an attached to a thick erect stem which can grow 
up to 2 ft tall (DiTomaso et al. 2013; Cal-IPC 2014).  Water 


hyacinth flowers are pale blue, purple to whitish with six petals (Cal-IPC 2014). 
 
Water hyacinth can be found in both natural and man-made freshwater systems (e.g., ponds, 
sloughs and rivers).  It cannot tolerate brackish or saline water with salinity levels above 1.8 
percent.  Water hyacinth obtains nutrients directly from the water and can double its size every 
ten days in hot weather.  Water hyacinth’s transpiration rate is calculated to be almost eight times 
the evaporation rate of open water.  It alters water quality beneath the mats by lowering pH, 
dissolved oxygen and light levels, and increasing carbon dioxide and turbidity (Cal-IPC 2014). 
 
Vegetative reproduction occurs from late spring through fall.  Water hyacinth reproduces 
primarily from pieces of runners, and in as little as a week, the number of individuals can double.  
Plant fragments can spread via a number of mechanisms, “daughter” plants break off and float 
downstream, or the stout leaves act like sails and float downstream en masse.  Water hyacinth 
also reproduces by seed which can spread by water flow and clinging to the feet or feathers of 
birds.  Seeds require warm, shallow water and high light intensity for germination.  Seeds can 
remain viable in sediment for 15 to 20 years (Cal-IPC 2014; DiTomaso et al. 2013).   
 
Native to Central and South America, water hyacinth was introduced into the U.S. in 1884 as an 
ornamental plant for water gardens.  By 1904, water hyacinth had made its way into Yolo 
County, California.  In California, water hyacinth typically is found below 660 ft elevation in the 
Central Valley, San Francisco Bay Area, and South Coast (Cal-IPC 2014).  The Sacramento-San 
Joaquin Delta and several of the rivers draining into the Delta are heavily infested.  The nearest 
occurrences of water hyacinth to the Project are in Placer and Yuba counties (Cal Weed Mapper 
2015).  
 


                                                      
20 Photo from http://www.sfei.org/nis/hyacinth.html. 
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At present, aquatic herbicides remain the primary tools available to control water hyacinth.  Two 
weevils and a moth have been introduced as biological controls, but have not demonstrated much 
success.  Most animals, except rabbits, do not readily eat the plant, possibly because its leaves 
are 95 percent water and have high tannin content (Cal-IPC 2014).  The DBOW conducts annual 
treatments for water hyacinth and is the only agency in California currently authorized to use 
herbicides in the Delta and tributaries.  In 2014, DBOW treated 2,617 ac of water hyacinth with 
glyphosate and 2, 4-D (DBOW 2015). 
 
Cal-IPC gives water hyacinth a “high” invasive plant rating, meaning ‘the species has severe 
ecological impacts on physical processes, plant and animal communities, and vegetation 
structure’ (Cal-IPC 2014). 
 
3.2.3.4.9 Brazilian Waterweed21 
 


Brazilian waterweed22 is a fast-growing, shallow-water 
perennial aquatic plant that grows rooted in mud, 
submerged or floating, with stems up to 15 ft long and  
1/8-in. thick.  Its leaves are small, smooth, spear-shaped, 1 
to 2.5 in. long, 0.06 to 0.12-in. wide, arranged in whorls of 
three to six leaves, with many whorls along stem.  It 
displays prominent white flowers extending 1.5 in. above 
the water surface on long, thread-like flower tubes 
attached to stems (SFEI 2014; DiTomaso et al. 2013). 


 
All populations of Brazilian waterweed in the western U.S. reproduce vegetatively by stolon and 
stem fragments as all plants are male and no fruit is produced.  Although similar in appearance to 
hydrilla, Brazilian waterweed does not produce tubers or turions.  Plants easily break into free-
floating fragments and disperse to new areas by water flow, waterfowl, and human activities 
such as fishing and boating.  However, only fragments with a double node can develop into new 
plants (DiTomaso et al. 2013). 
 
Native to South America, Brazilian waterweed was introduced to California more than 30 years 
ago and now infests approximately 12,000 ac of the 50,000 surface ac of the Sacramento-San 
Joaquin Delta.  Commonly sold as aquarium decor, it may have been introduced to the Delta 
when dumped by an aquarium owner (DBOW 2014).  Brazilian waterweed is found throughout 
the California Central Valley, especially between Stockton and Butte counties, and in the 
Sacramento-San Joaquin Delta and tributaries.  There are known occurrences in Yuba and 
Nevada counties but none documented within the Project Area. (Cal Weed Mapper 2015).  
 
Brazilian waterweed prefers slowly moving non-turbid shallow waters of lakes, springs, ponds, 
streams, and sloughs, rarely establishing itself greater than 20 ft below the surface.  Brazilian 
waterweed’s growth is affected by nutrient status, light intensity, day length, temperature, 
turbidity, salinity, and rate of water flow.  The plant inhabits acidic to alkaline waters and is 
highly susceptible to iron deficiencies and salinity.  In the Delta, plants grow year-round with 


                                                      
21  Photo from <http://www.sfei.org/nis/waterweed.html. 
22  Also known as “Egeria elodea” or “Brazilian elodea.” 
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maximum growth occurring in the spring.  Ideal temperatures range between 50°F and 80°F, but 
in climates with colder temperatures, Brazilian waterweed senesces in winter (SFEI 2014).  
 
Mechanical control and herbicides are effective methods of control.  However, Brazilian 
waterweed can propagate from small sections of stem, so repeated treatments are often necessary 
for full control (Cal-IPC 2014).  Triploid grass carp may be a good option for control, as 
Brazilian waterweed is one of its most preferred diets, although a permit is required from Cal 
Fish and Wildlife for possession and use of this species.  DBOW conducts annual treatments for 
Brazilian waterweed and is the only agency in California authorized to use herbicides in the 
Delta and its tributaries.  In 2014, DBOW conducted herbicide treatments from June through 
September, including in the Sacramento area (DBOW 2014). 
 
Brazilian waterweed is given a “high” invasive plant rating by the Cal-IPC, meaning “the species 
has severe ecological impacts on physical processes, plant and animal communities, and 
vegetation structure” (Cal-IPC 2014).  
 
3.2.3.4.10 Parrot’s Feather Milfoil23 
 


Parrot’s feather milfoil is a stout aquatic perennial that forms dense 
mats of intertwined brownish rhizomes in water (Cal-IPC 2014).  
Stems are mostly submerged and can grow up to 16 ft in length.  
Submersed leaves are arranged in whorls of three to six per node; 
emergent leaves are similar in appearance but are slightly thicker.  
Additionally, emerged leaves are light gray-green and resemble a 
bottlebrush.  The bottlebrush appearance results from the fact that 
the leaves appear in whorls of four to six at each node and each leaf 
is feather-like, the blade divided into twenty-four to thirty-six 


thread-like segments.  Unlike other milfoils (Myriophyllum spp.), parrot’s feather stems may 
grow as much as 8 in. above the water surface (DiTomaso et al. 2013). 
 
Parrot’s feather milfoil occurs in ponds, lakes, rivers, streams, canals, and ditches, usually in still 
or slow-moving water, but occasionally in faster-moving water of streams and rivers.  It tolerates 
soft to very hard water and a pH range of 5.5 to 9.0.  It does not tolerate brackish water and 
requires high light conditions (Cal-IPC 2014).  In north and central California, it is wide spread 
through the Central Valley and North Coast, especially in Mendocino, Butte, Yuba, and Sutter 
counties, with occurrences also in Nevada and Placer counties. There are no documented 
occurrences within the Project Area. (Cal Weed Mapper 2015).   
 
Introduced from South America as an aquarium plant and pond ornamental in the late 1800s to 
early 1900s, parrot’s feather milfoil grows best in tropical regions and can survive freezing by 
becoming dormant.  In California, parrot’s feather milfoil grows most rapidly from March until 
September.  In spring, shoots begin to grow rapidly from overwintering rhizomes as water 
temperature increases.  Underwater leaves tend to senesce as the season advances.  Plants usually 
flower in the spring, but may also flower in the fall (Cal-IPC 2014). 
 


                                                      
23  Photo from http://www.ecy.wa.gov/programs/wq/plants/weeds/aqua003.html. 
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With its tough rhizomes, parrot’s feather milfoil can be transported long distances on boat 
trailers. Any rhizome or stem sections with at least one node, even as small as 0.2-in. long, can 
root and establish new plants.  Rhizomes stored under moist conditions in a refrigerator survived 
for one year.  Once rooted, these new plants produce rhizomes that spread through sediments and 
stems that grow until they reach the water surface (Cal-IPC 2014).  Most plants in its introduced 
range are female, thus only populations within its native range develop seed (DiTomaso et al. 
2013). 
 
Biological, mechanical, and chemical controls have all been attempted by researchers.  Of the 
available methods, chemical control seems to hold the most promise for control of this milfoil.  
Biological control is largely ineffective, with many typical aquatic herbivores finding the plant 
unpalatable.  Mechanical control is difficult because of the species’ ability to regenerate from a 
small fragment of the original plant and its rapid growth rate, requiring many repeated treatments 
to control an infestation.  There are several chemical treatments that have shown promise, but 
many do not specifically target milfoil and may damage native aquatic species as well (Invasive 
Species Compendium 2014). 
 
Parrot’s feather milfoil is given a “high” invasive plant rating by the Cal-IPC, meaning “the 
species has severe ecological impacts on physical processes, plant and animal communities, and 
vegetation structure” (Cal-IPC 2014).  
 
3.2.3.4.11 Carolina Fanwort24 
 


Carolina fanwort or fanwort is a submersed, 
sometimes floating, but often rooted, freshwater 
perennial plant.  Its shoots are grass green to olive 
green or sometimes reddish brown.  The leaves are of 
two types: submersed and floating.  The submersed 
leaves are finely divided and arranged in pairs on the 
stem.  The floating leaves, when present, are linear 
and inconspicuous, with an alternate arrangement.  
They are less than 0.5-in. long and narrow (i.e., less 
than 0.25-in.) (DiTomaso 2010).  Flowers are on 


stalks rising from the tips of stems and are white to pink to purplish and about 0.5-in. across 
(DiTomaso et al. 2013) 
 
Fanwort grows rooted in the mud of stagnant-to slow flowing water, including streams and 
smaller rivers.  The plants flower from May to September.  Although seeds are produced, there is 
little known about seed viability or soil longevity.  Like most aquatic plants, fanwort reproduces 
vegetatively from small fragments.  In the late summer, fanwort stems become brittle, which 
causes the plant to break apart, facilitating its distribution and invasion of new waterbodies 
(DiTomaso 2010). 
 
In California, there have been sightings of fanwort in Contra Costa, Sacramento, and San 
Joaquin counties, and it is present in the Sacramento-San Joaquin Delta.  The closest occurrence 


                                                      
24 Photo from http://www.ecy.wa.gov/programs/wq/plants/weeds/aqua003.html. 
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to the Project is in Snodgrass Slough in Sacramento County, approximately 70 mi away.  The 
species is native to the eastern U.S., but has spread beyond its range both in North America and 
on other continents (CalFlora 2015).   
 
Mechanical control can contribute to the spread of fanwort since it easily fragments, however a 
venture dredge, which acts like a giant vacuum cleaner, can minimize fragmentation and extract 
the rootball.  Draining a waterbody can provide temporary control of fanwort; growth can be 
suppressed if areas are dewatered in high temperatures and allowed to dry or dewatered during 
hard freezes.  Potential biological control agents have been identified and are currently being 
investigated in the laboratory in Argentina, but no successful field releases have been made.  
Some of the same herbicides used to control Brazilian waterweed and water hyacinth can be used 
to control fanwort (DiTomaso et al. 2013). 
 
Carolina fanwort is listed by the CDFA as a Q-rated noxious weed, which means “an organism 
or disorder suspected to be of economic or environmental detriment, but whose status is 
uncertain because of incomplete identification or inadequate information” (CDFA 2015a).   
 
3.2.3.4.12 Water Primrose25 
 


Several native and non-native water primrose species are 
found in California.  Native species include floating water 
primrose (Ludwigia peploides spp. peploides).  Non-native 
species include Uruguay water-primrose (L. hexapetala) 
and creeping water primrose (L. peploides ssp. 
montevidensis), among others.  Water primrose is part of 
the aquatic plant Subfamily Ludwigioideae (Family 
Onagraceae), of which most species are native to South 
America.  Water primroses are floating to emergent 


perennials with stems up to 10 ft long.  Flowers have five petals and are bright yellow 
(DiTomaso et al. 2013).  Stems form dense mats in waterways, reaching above and below the 
water surface (Cal-IPC 2014).    
 
Water primrose is found throughout the central and northern Central Valley, especially in 
Sacramento, Yuba, and Sutter counties and the Sacramento-San Joaquin Delta.  The closest 
known occurrence of a water primrose species to the Project is in a pond in Condon Park, Grass 
Valley, approximately 30 mi away (Cal Flora 2015). 
 
Water primrose reproduces vegetatively (roots, rhizomes, and plant fragments) and by seed, 
although seedlings are rarely encountered (DiTomaso et al. 2013).  Water primrose establishes in 
areas with disturbed hydrology, high nutrient loading and flooding.  The species favors areas of 
shallow, stagnant, nutrient-rich water such as flood control channels, irrigation ditches, and 
holding ponds.  It is a freshwater aquatic vascular plant that is able to persist in both wet and dry 
transitional zones, such as lakes, ponds, reservoirs, rivers, stream, canals, bogs, marshes, riparian 
and bottomland habitats (Cal-IPC 2014).    
 


                                                      
25  Photo from http://www.cal-ipc.org/ip/management/plant_profiles/Ludwigia_hexapetala.php. 
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Water primrose’s main mode of dispersal is by flowing water when floating mats or shoots break 
off, however water primrose fragments can catch onto boats and other watercraft which spreads 
plants to new areas.  The species has also been documented to be consumed and possibly 
transported by ducks and other waterfowl.  It is a common ornamental plant and believed to be 
widely-spread by humans.  Since it thrives in nutrient-rich waters, its spread may be facilitated 
by nursery cultivation/commercial use and animals (Cal-IPC 2014).   
 
Water primrose species winged water-primrose (L. decurrens), L. hexapetala, and Peruvian 
water-primrose (L. peruviana) are listed by the CDFA as Q-rated noxious weed species (CDFA 
2015a).  Water primrose is rated as a “high” level invasive by the Cal-IPC, meaning “the species 
has severe ecological impacts on physical processes, plant and animal communities, and 
vegetation structure” (Cal-IPC 2014). 
 
3.2.3.4.13 American Bullfrog26 
 


The American bullfrog is a large frog with an average snout 
to vent length ranging between 3.5 and 8 in.  Its color varies, 
with most individuals being light green to dark olive green, 
with dark spots and blotches.  Adult bullfrogs are 
opportunistic feeders taking insects, worms, crustaceans, 
birds, bats, rodents, lizards, snakes, turtles, newts, and other 
frogs and tadpoles (Nafis 2013; CDFW 2014a). 
 
Bullfrogs occur near permanent or semi-permanent water 


throughout California, including the quiet waters of ponds, lakes, reservoirs, irrigation ditches, 
streams, and marshes.  The closest documented occurrences of American bullfrogs are 
approximately 30 mi upstream in the Bear River below Rollins Reservoir and at the Colusa 
National Wildlife Refuge, which is approximately 60 mi away from the Project (NID and PG&E 
2011; USGS 2015e). 
  
In California, breeding and egg-laying occur from March to July (CDFW 2014b).  Reproduction 
begins when the air temperature reaches a certain level (measured at one location in Kansas at 
70°F [Nafis 2013]).  Females deposit 10,000 to 20,000 eggs in disk-shaped masses about 1 egg 
thick and 1 ft to 5 ft in diameter.  Eggs are deposited among aquatic plants or brush growing on 
the bottom.  In some localities, they may produce more than one clutch per season.  Tadpoles use 
shallow waters near shore while completing development, which can take up to 6 months.  
Individuals in many populations overwinter as tadpoles and transform during their second year. 
 
As demonstrated by their diet and high tadpole survival rates, bullfrogs are adaptable.  In 
addition, they are not as sensitive to temperature and pollution as California’s native frogs.  
Bullfrogs are found at elevation ranges from sea level to 6000 ft (Zeiner et al. 1988).  In desert 
regions, they occur along the Mojave and Colorado rivers and in areas where irrigation creates 
suitable habitat.  Bullfrogs can travel great distances, especially during wet periods (CDFW 
2014b). 
 


                                                      
26  Photo from http://www.californiaherps.com/frogs/pages/l.catesbeianus.html. 
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Native to central and eastern North America, bullfrogs were introduced to California and the 
West for their meat (legs), as biological controls for insects, and accidentally during fish 
stocking.  Most fish appear to be averse to eating bullfrog tadpoles because of their undesirable 
taste and, other than people, the adult bullfrog has few predators.  Nevertheless, bullfrog 
tadpoles, and some adults, are preyed upon by aquatic insects, fish, garter snakes, wading birds, 
and probably a few nocturnal mammals (CDFW 2014a, b). 
 
As a result of their feeding behaviors and adaptability to natural and manmade aquatic 
environments, all lifestages of bullfrogs prey upon and are able to out-compete native frogs and 
other aquatic species.  Additionally, bullfrogs are a known carrier of chytrid fungus, which 
causes the potentially fatal skin disease in frogs called chytridiomycosis.  Chytridomycosis is 
believed to be a leading cause of the decline of native amphibian populations all over the world 
and responsible for the extinction of over 100 species since the 1970s (CDFW 2014a).   
 
Management methods for American bullfrogs are limited to localized populations, as eradicating 
bullfrogs from large waterbodies is currently infeasible.  Currently, there are only a few methods 
for managing bullfrogs, including chemical control, bullfrog-specific traps and hunting.  
Prevention remains the best means of management (Snow and Witmer 2010). 
 
3.2.3.5 Aquatic Resources of the Bear River Area 
 
Further information regarding aquatic resources of the Bear River found by SSWD is provided in 
the sections below for areas upstream, within, and downstream of the Project Area.  Information 
regarding mercury in fish, including any fish ingestion advisories is discussed in Section 3.2.2.9.   
 
3.2.3.5.1 Upstream of the Project 
 
This section presents relevant and reasonably available information regarding aquatic resources 
located upstream of Camp Far West Reservoir to the base of Combie Dam on the Bear River and 
any tributaries to Camp Far West Reservoir. SSWD found information on fish and benthic 
macroinvertebrates only. 
 
3.2.3.5.1.1 Fish 
 
Yardas and Eberhart (2005) identified flow-related improvement needs and opportunities along 
with identifying key challenges in the reach between Camp Far West Reservoir and Lake 
Combie.  They concluded that contemporary conditions in this section of the Bear River are such 
that ecological justifications for improved flows are limited, especially when compared to the 
lower Bear River or the various foothill streams that continue to support anadromous fish.  The 
authors state that colder water temperatures due to improved summer/fall flows may help to 
reduce the potential for mercury methylation in this reach and Camp Far West Reservoir, but 
could also lead to potential conflicts with non-native fisheries. Yardas and Eberhart also noted 
that any change to flows would require the development of multiple agreements and 
understandings with various agencies, companies, districts, and private water rights holders. 
 
In addition, Yardas and Eberhart (2005) cite John Hiscox (Cal Fish and Wildlife biologist, 
retired) who states that the reach between Lake Combie and Camp Far West Reservoir is now 
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reputed to be a renowned area for bass fishing.  He surmises during high flow events, game fish 
likely wash into the river from stocked ponds on private property.  Mr. Hiscox states this reach is 
predominantly located in a deep canyon such that improved flows would likely provide few 
riparian benefits, and that the reach is predominantly private land holdings and provides few 
opportunities for public access.  Mr. Hiscox speculated that flow improvements below Combie 
Dam may result in both operational and structural improvement needs.   
 
The North Central Region (NCR) (CDFW 2012a) conducted fish community surveys in October 
2011 including two locations in the Bear River: 1) upstream of Camp Far West Reservoir (BR 
1); and 2) downstream of Lake Combie (BR 2). The fish community surveys focused on 
collecting reconnaissance level fish community data utilizing single or multiple pass depletion 
electrofishing methods. Data relative to species composition, temporal and spatial distribution, 
and presence or absence of species were collected.   
 
At the sampling location upstream of Camp Far West Reservoir (BR1), a total of 54 fish 
representing four species were collected during the survey.  Smallmouth bass comprised 48.1 
percent (n = 26) of the total fish sampled.  Sacramento sucker followed with 38.9 percent (n = 
21) of the total catch.  Sacramento pikeminnow was next with 9.3 percent (n = 5) and rainbow 
trout (n = 2) was last with 3.7 percent of the total fish collected. Only six smallmouth bass were 
collected at the sampling location downstream of Lake Combie Dam (BR2). 
 
At the request of NID, ECORP Consulting, Inc. (ECORP) (ECORP 2014) conducted reach 
assessments within a ±5.5 mi section of the Bear River from Lake Combie to Wolf Creek to 
define and understand the aquatic and sediment resources.  A total of 50 smallmouth bass and 
two spotted bass (Micropterus punctulatus) were observed in mid-channel pool and flatwater 
habitats. Most (78%) of the smallmouth bass were young-of-year and the two spotted bass were 
in the 1+ age class. 
 
ECORP also completed a two-dimensional habitat model of the reach using the River 2D 
software program. The River 2D habitat modeling results were: 


 Weighted Useable Area (WUA) curves were produced for the Laursen Reach of the Bear 
River (approximately 3 RM downstream of Lake Combie) 


 The curves were only slightly responsive to flow, primarily from 5 to 10 cfs for all life 
stages and species except for trout fry. 


 The upper WUA asymptote for juvenile Sacramento pikeminnow, juvenile Sacramento 
sucker, and juvenile hardhead was approximately 12 cfs. 


 WUA for adults of these three species, adult trout, and juvenile trout increased very 
slightly with increased discharge. 


 WUA for trout fry decreased with increased discharge over 8 cfs. 


 Spawning habitat for spawning trout was generally absent. 


 WUA curves indicate relatively good habitat conditions for trout species for all life 
stages, with the exception of spawning trout.  Habitat appears to be best suited for adult 
and juvenile cyprinids and juvenile Sacramento sucker. 
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Additional information from the ECORP report can be found in Section 3.2.1.8.1 
(geomorphology and habitat mapping) and Section 3.2.3.5.1.2 (benthic macroinvertebrates). 
 
3.2.3.5.1.2 Benthic Macroinvertebrates 
 
As part of ECORP’s (2014) study, benthic macroinvertebrate (BMI) samples were collected and 
identified.  In general, Ephemeroptera (EPT) taxa (mayflies, stoneflies, caddisflies), which are 
important prey items for fish, were present in relatively low quantity. There was also a greater 
abundance of tolerant species (e.g. blackflies) than intolerant species (e.g. midges), indicating the 
Bear River is a warm-water system with more environmental stressors.  When compared with 
other area rivers (South Fork American River, North Fork Mokelumne River, and Middle Fork 
Yuba River), the Bear River had the lowest species diversity (i.e. taxa richness) and the lowest 
quantity of EPT taxa. 
 
In 2013, one sample collection was conducted in the Bear River upstream of Camp Far West 
Reservoir, near Little Wolf Creek (RM 24.0), as part of the SWAMP Statewide Perennial 
Streams Assessment (SWRCB 2013).  While the data provided did not include any BMI metric 
calculations, the 14 orders and 30 families identified during sampling suggest a diverse 
assemblage of BMIs. However, only seven of the 30 families found were from the EPT taxa 
suggesting a more stressed warm-water system. 
 
Table 3.2.3-5.  Orders and families of aquatic macroinvertebrates (all insects) that were found at 
one location in the Bear River (upstream of the Project).  


Order Amphipoda Basommatophora Coleoptera Odonata Trombidiformes Hemiptera 


Family 
Hyalellidae Planorbidae Elmidae Coenagrionidae Hygrobatidae Naucoridae 


 
Crangonyctidae Physidae Psephenidae  Torrenticolidae  


Order Ephemeroptera Veneroida Rhynchobdellida Lepidoptera Megaloptera Hoplonemertea 


Family 


Caenidae Corbiculidae Glossiphoniidae Pyralidae Corydalidae Tetrastemmatidae 


Baetidae      


Leptohyphidae      


Family 


Ceratopogonidae Helicopsychidae     


Chironomidae Hydroptilidae     


Ceratopogonidae Hydropsychidae     


Simuliidae Philopotamidae     


Empididae Leptoceridae     
Source: SWRCB 2013.  
 
 
3.2.3.5.2 Within the Project 
 
This section presents relevant and reasonably available information regarding aquatic resources 
located within the Project Area. SSWD found data for Camp Far West Reservoir but no 
information for the Bear River between the reservoir and the non-project SSWD diversion dam.   
 
3.2.3.5.2.1 Fish 
 
Since Camp Far West Reservoir’s enlargement in 1963, stocking of warmwater game fish 
species has occurred.  Largemouth bass (Micropterus salmoides), smallmouth bass, redear 
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sunfish, white crappie (Pomoxis annularis), and channel catfish (Ictalurus punctatus) were the 
first species stocked in the reservoir.  In 1965, Cal Fish and Wildlife decided to create a striped 
bass (Morone saxatilis) sport fishery in Camp Far West Reservoir.  Stocking records and 
memorandums between Cal Fish and Wildlife employees indicated that the striped bass fishery 
never took hold in the reservoir.  In the late 1960s, stocking of striped bass ceased and efforts 
shifted to focus on improving the smallmouth bass fishery.  Available, though limited, fish 
survey and stocking records from 1964 through 1985, with some missing years, were obtained 
from Cal Fish and Wildlife (CDFW unpublished data).  Table 3.2.3-6 summarizes available 
stocking records in Camp Far West Reservoir.   
 
Table 3.2.3-6.  Camp Far West Reservoir stocking records summary from 1964 to 1985.  


Year Species Lifestage Quantity 


1964 


Largemouth bass n/a 60,734 
Smallmouth bass n/a 8,098 
Redear sunfish n/a 12,000 
White crappie n/a 249 


Channel catfish  n/a 10,000 


1966 Smallmouth bass Fry 18,500 
Striped bass n/a 18,707 


1967 Smallmouth bass Fry, Fingerlings 24,000 
Striped bass n/a 23,835 


1973 Smallmouth bass Fry 1,500,000 
1976 Smallmouth bass Yearlings 5,050 
1978 Smallmouth bass Yearlings 5,050 


1979 Smallmouth bass n/a 430 
Channel catfish n/a 4,030 


1980 Smallmouth bass n/a 4,300 
1985 Spotted bass Adults 40 


Source: CDFW unpublished data. 
 
 
In addition to the species listed in Table 3.2.3-6, Cal Fish and Wildlife records indicated that 
White catfish (Ameiurus catus) and Threadfin shad (Dorosoma petenense) were stocked at some 
point prior to 1980, but no additional details were available (CDFW unpublished data).  Internal 
memorandums between Cal Fish and Wildlife staff in the 1970s and 1980s also indicated the 
presence of eleven additional species in Camp Far West Reservoir, not stocked by Cal Fish and 
Wildlife, including: 
 
 Bluegill (Lepomis macrochirus) 


 Green sunfish (L. cyanellus) 


 Sacramento perch (Archoplites interruptus) 
 Brown bullhead (Ameiurus nudbulosus) 


 Black bullhead (A. melas) 


 Common Carp (Cyprinus carpio) 


 Hitch (Lavinia exilicauda) 


 Hardhead (Mylopharodon conocephalus) 


 Sacramento sucker (Catostomus occidentalis) 
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 American shad (Alosa sapidissima) 


 Sacramento pikeminnow (Ptychocheilus grandis) 
 
More recently, in April 2012, Cal Fish and Wildlife (CDFW 2012b) conducted boat 
electrofishing surveys at nine sites in Camp Far West Reservoir.  The total numbers of 
individuals for each species are summarized below (Table 3.2.3-7) but no other information was 
available.  
 
Table 3.2.3-7.  Cal Fish and Wildlife 2012 Camp Far West Reservoir boat electrofishing summary 
of capture.  


Species  Total Count 
Spotted Bass (Micropterus punctulatus) 446 
Bluegill (Lepomis macrochirus) 65 
Sacramento sucker (Catostomus occidentalis) 51 
White catfish (Ameiurus catus) 20 
Channel catfish (Ictalurus punctatus) 13 
Inland silverside (Menidia beryllina) 10 
Green sunfish (L. cyanellus) 8 
Largemouth Bass (Micropterus salmoides) 8 
Common Carp (Cyprinus carpio) 7 
Smallmouth Bass (Micropterus dolomieu) 6 
Redear sunfish (L. microlophus) 5 
Threadfin shad (Dorosoma petenense) 4 
Goldfish (Carassius auratus) 3 
Black crappie (Pomoxis nigromaculatus) 2 
Sacramento perch (Archoplites interruptus) 1 
Brown trout (Salmo trutta) 1 
Source: CDFW 2012b 
 
 
Additional information regarding fish in Camp Far West Reservoir and mercury related 
information can be found in Section 3.2.2.10.1. 
 
3.2.3.5.3 Lower Bear River 
 
This section presents relevant and reasonably available information regarding aquatic resources 
located in the lower Bear River including fish and benthic macroinvertebrates. 
 
Monohan (2007) completed a data gaps analysis for the FERC relicensings on the Yuba and Bear 
rivers.  The purpose of the gaps analysis was to identify, collect, organize and analyze available 
literature and data relevant to the FERC relicensings on the Yuba and Bear rivers.  The 
references included in the library are primarily scientific documents of the research that has 
occurred in the Yuba and Bear river watersheds.  In general the findings of the gap analysis 
demonstrated a lack of current data related to fisheries and aquatic resources in the lower Bear 
River. 
 
3.2.3.5.3.1 Fish 
 
Fish Composition 
 
Sporadic salmon surveys on the Bear River were documented from 1982 to 1986 by Cal Fish and 
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Wildlife (CDFW unpublished data).  Salmon numbers and redd observations depended on flows 
and water temperature.  Salmon surveys by Cal Fish and Wildlife employees indicated the 
presences of roughly 100 adult salmon and steelhead strays in the Bear River in 1982.  Salmon 
surveys were conducted from the non-Project diversion dam to Highway 70, occurred on 
November 16 and November 19, 1984.  On November 16, 1984, Cal Fish and Wildlife 
employees reported seven salmon (4 males and 3 females) were on redds and one additional 
unattended redd from the diversion dam to Patterson’s Sand and Gravel plant (~RM 15).  Also, 
On November 16, 1984, Cal Fish and Wildlife employees canoed from SR 65 to Hudson Road 
and found five fresh carcasses (2 male, 2 female and 1 jack), 1 skeleton, 6 live fish and 15 redds.  
On November 19, 1984, Cal Fish and Wildlife employees canoed from Hudson Road to 
Highway 70.  From Hudson Road to Pleasant Grove Road, Cal Fish and Wildlife reported 
finding 1 male carcass, 1 live female, and 35 redds.  From Pleasant Grove Road to Highway 70, 
Cal Fish and Wildlife observed 3 skeletons (2 male and 1 female), 1 pair of salmon spawning 
and 6 unattended redds.  Cal Fish and Wildlife employees conducted salmon redd surveys in 
December of 1986 and observed only one male carcass. 
 
In 2003, the Bear River Coordinated Resources Management Plan Group developed a 
“disturbance inventory” for the Bear River (Shilling and Girvetz 2003).  The report identified 
native fishes known to occur in the watershed based on both published and personal 
communications with Moyle.  In addition, the report assigned a “status” to each species (Table 
3.2.3-8).  The report also noted that while no occurrences of Chinook salmon were reported 
during their CNDDB search, both the authors and Cal Fish and Wildlife staff have observed fish 
on the lower Bear River. 
 
Table 3.2.3-8.  Native fish potentially occurring in the Bear River watershed.  


Species Status1 
Black crappie 
(Pomoxis nigromaculatus) Stable 


Chinook salmon 
(Oncorynchus tshawytscha) Declining, special concern 


Hardhead  
(Mylopharodon conocephalus) Special concern 


Pacific Lamprey 
(Entosphenus tridentatus) Declining 


California Roach 
(Hesperoleucus symmetricus) Stable 


Riffle Sculpin 
(Cottus gulosus) Stable 


Native trout 
(Oncorynchus mykiss ssp.) Stable 


Speckled dace 
(Rhinichthys osculus ssp.) Stable 


Sacramento squawfish 
(Ptychocheilus grandis) Stable or expanding 


Sacramento sucker 
(Catostomus O. occidentalis) Stable or expanding 


Source: Shilling and Girvetz 2003. 
1 As reported in Moyle et al. 1996 
 
 
SSWD (2015 unpublished data) qualitatively sampled the fish community in the lower Bear 
River by snorkel on June 10, 2015 at two locations:  near the SR 65 Bridge and below the 
diversion dam.  One snorkeler searched for fish, in an upstream direction, in a zig-zag pattern to 
cover all available habitat niches.  Surveys near the SR 65 Bridge began at the top of a large pool 
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immediately upstream of the bridge.  The weather was cloudy with air and water temperatures of 
28°C and 22.2°C, respectively.  The maximum visibility underwater was approximately 6 ft.  A 
total of five species were observed, including smallmouth and largemouth bass, mosquitofish, 
Sacramento sucker, and one unidentified sunfish.  Young of the year were only observed for 
black bass.   
 
Ten habitat units were snorkeled immediately downstream of the non-Project diversion dam.  
The only fish observed was a Sacramento sucker, which was observed in the pool directly 
downstream of the diversion dam.  This was likely due to the limited visibility of approximately 
4 ft.  Visibility was limited primarily by a high degree of suspended organic material in the 
water. 
 
While conducting surveys, three potential redds were encountered at the head of a riffle, 
approximately 1 mi downstream of the SSWD diversion dam.  The potential redds measured 
approximately 1 square meter and the depression was estimated to be 1 ft deep.  The gravels 
were not free of periphyton/algae, however the gravels were of appropriate size (i.e., 2 to 3 in. 
diameter) and sorted downstream in a configuration typical of a salmon redd.  Redds were 
sighted approximately 7 to 9 months after the expected Chinook salmon spawning season and 
were, therefore difficult to identify with a high level certainty. 
 
Fish Habitat 
 
In response to SSWD seeking more water rights for non-Project diversions in the Bear River, Cal 
Fish and Wildlife focused on the development of potential measures to restore habitat including 
flow regimes to increase Chinook salmon and steelhead populations (CDFG 1991).  The report 
found that fall flows in the lower Bear River are not usually high enough to attract salmon to 
migrate up and spawn.  During years where the October and November flows are high, Cal Fish 
and Wildlife estimated adult spawning runs as high as 300 fish (Table 3.2.3-2).  Based on the 
evaluation of Chinook salmon life stage periodicities and analysis of WUA/streamflow indices, 
Cal Fish and Wildlife developed a set of instream flow recommendations using the Physical 
Habitat Simulation methodology (PHABSIM).  Cal Fish and Wildlife recommended the 
following flows in the lower Bear River (measured at the Wheatland gage, station number 
11424000) to optimize fall-run Chinook salmon habitat:   
 


• 100 cfs from October 1 to 14 to provide ample depth and attraction for upstream adult 
migration and early spawning of fall-run Chinook salmon; 


• 250 cfs from October 15 to December 31 to provide maximum spawning habitat for fall-
run Chinook salmon, when the majority of spawning occurs; 


• 190 cfs from January through March to prevent dewatering of fall-run Chinook salmon 
salmon redds, alevins, and/or stranding of fry; 


• 100 cfs from April through June to provide maximum fall-run Chinook salmon juvenile 
salmon rearing habitat and facilitate their downstream movement; and 


• 10 cfs from July through September for fall-run Chinook salmon juveniles’ migration to 
the ocean by June. 
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Using multiple sources of information, Cal Fish and Wildlife gave ranges of preferred water 
temperatures for each life stage of fall-run Chinook salmon: upstream migration was 44.1° to 
57.5°F (Bell 1986, Rich 1987); spawning was 41.0° to 57.0°F (Reiser and Bjornn 1979, Rich 
1987 and Chambers 1956); egg incubation through fry emergence was 41.0° to 57.9°F (Reiser 
and Bjornn 1979 and Rich 1987); fry rearing was 44.6° to 57.2°F (Raleigh et al. 1986 and Rich 
1987); and juvenile rearing was 45.1° to 58.3°F (Reiser and Bjornn 1979 and Rich 1987).  Cal 
Fish and Wildlife stated that warm water temperatures near the confluence of the lower Bear and 
Feather rivers during September and October could delay upstream migration into the Bear 
River.  Cal Fish and Wildlife asserted that the likelihood of a delay increases as temperatures rise 
above about 57.5°F.  The report concluded that the preferred temperature range for spawning 
(41.0° to 57.0°F) was exceeded at Wheatland until early November, thereby shortening the 
period for spawning that is normally October through January.  Cal Fish and Wildlife also 
concluded that during the incubation period of October through February, water temperatures 
generally exceed the optimum only during October and that the temperature range for juvenile 
rearing (45.1° to 58.3°F) is exceeded during the entire rearing period of April through June.   
 
Cal Fish and Wildlife noted that its recommended flows may provide habitat and water 
temperatures favorable to fall-run Chinook salmon, but would likely not meet the requirements 
for steelhead.  
 
Cal Fish and Wildlife also acknowledged that water diversions and operations upstream of Camp 
Far West may limit the ability to deliver the recommended flows and subsequent improvements 
to habitat and water temperature.  Recommendations for future studies included increased 
upstream analysis, steelhead specific studies and consideration of dry year criteria.  
 
Jones & Stokes (2005) stated that the Bear River historically experienced high winter flows and 
low summer flows, but today flow timing and volume is highly regulated by storage reservoir 
releases and diversions.  The exportation of water diverted from the Bear River watershed is 
made through the conveyance facilities of NID and PG&E.  The flow is diverted for irrigation, 
power generation, and domestic supply uses in the Auburn area.  The report stated that upstream 
diversions from the Bear River basin have depleted the streamflow downstream of the non-
Project diversion dam.  Jones and Stokes stated that minimum flow releases are 25 cfs in the 
spring and 10 cfs during the rest of the year and that flows in the Bear River below the diversion 
dam range between zero and 40 cfs from June to December.  This report found that current 
winter flows during wet years are similar to unimpeded flows, averaging 2,500 to 5,200 cfs and 
that summer flows are currently 30 to 50 percent less than the unimpaired flows.  
 
Jones & Stokes found that habitat for Chinook salmon and steelhead below Camp Far West Dam 
is limited by inadequate streamflow and the high incidence of fine sediment, which is partially 
attributable to the relatively low gradient and reduced streamflow.  Jones & Stokes stated that 
during heavy rain events, flow spills from Camp Far West Dam, and Chinook salmon and 
steelhead may migrate and spawn in the lower Bear River. 
 
Beginning in July, water temperatures in the lower Bear River were found to be above the 
suitable level for steelhead rearing and that the ideal level had already been exceeded in mid-
June.  In the upper reach, water temperatures were found to exceed the ideal range in late June, 
but were within the suitable level for steelhead through July.  Jones and Stokes did not provide 
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thresholds for suitable temperatures, however, based on figures, average daily temperatures in 
July ranged from approximately 70° to 80°F.  
 
Jones & Stokes assessed aerial photographs of the upper 4 mi of the lower Bear River starting 
from SSWD’s non-Project diversion dam and moving downstream. Aerial photographs indicated 
relatively poor riparian shade and that about half of the reach had no shade while the remaining 
stream had moderate shade.  The low level of shade is characteristic of the lower reaches as well.  
The poor shade conditions likely result in relatively quick warming of flow released from Camp 
Far West Reservoir.  
 
Jones & Stokes did not perform spawning gravel surveys, but cursory surveys indicated a lack of 
spawning habitat.  The cursory surveys found that substantial fine sediments were present, 
indicating unlikely spawning success.  Jones & Stokes stated that the Bear River also receives 
agricultural runoff that may adversely affect water quality through input of contaminants and 
additional warming of the streamflow.  Although Chinook salmon and steelhead may occur in 
the Bear River, this report stated that the level of fecundity among adults and the survival of 
subsequent life stages are expected to be minimal, given the apparent absence of spawning 
habitat.  Jones and Stokes concluded that self-sustaining populations are likely absent in the Bear 
River. 
 
SSWD (2015 unpublished data) conducted habitat mapping and channel characterization in the 
lower Bear River in June 2015 including assessing habitat types, dominant substrate and 
spawning gravel. A detail discussion of the findings is presented in Section 3.2.1.8.3 of the PAD. 
 
3.2.3.5.3.2 Benthic Macroinvertebrates 
 
Only one source of information was found regarding benthic macroinvertebrates downstream of 
the project Area. In 2011 and 2013, SWRCB staff conducted studies in the lower Bear River as 
part of the SWAMP Statewide Perennial Streams Assessment.  One of the studies was conducted 
about 0.3-mi upstream of the Pleasant Grove Bridge (RM 7.2) and the other about 0.5-mi 
upstream of the Highway 70 Bridge (RM 4.0) (SWRCB 2011, SWRCB 2013).  While the data 
provided did not include any BMI metric calculations, the 14 orders and 24 families identified 
during sampling suggest a diverse assemblage of benthic macroinvertebrates.  However, only 
seven of the 24 families (25%) were from EPT taxa which suggest a warm water, altered 
environment (Table 3.2.3-9). 
 
Table 3.2.3-9.  Orders and families of aquatic macroinvertebrates (all insects) that were found at 
two locations in the lower Bear River (downstream of the Project).  


Order Amphipoda Arhynchobdellida Hydroida Coleoptera Plecoptera Hoplonemertea 
Family Gammaridae Erpobdellidae Hydridae Elmidae Perlodidae Tetrastemmatidae 
Order Trombidiformes Veneroida Basommatophora Ephemeroptera Trichoptera Diptera 


Family 
Sperchontidae Corbiculidae Lymnaeidae Baetidae Leptoceridae Chironomidae 
Hygrobatidae Sphaeriidae Planorbidae Leptohyphidae Hydropsychidae Simuliidae 


  Ancylidae Caenidae Philopotamidae  
Order Hemiptera Odonata     


Family Naucoridae Libellulidae     
 Coenagrionidae     


Source: SWRCB 2011 and SWRCB 2013. 
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3.2.3.6 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on aquatic resources.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 


 Effects of Project O&M on water quantity and quality, including temperature, in the 
reservoir, and effects to instream flow and water quality downstream of the Bear 
River that may adversely affect aquatic resources as follows: BMI diversity; 
amphibians and their habitat; WPT and their habitat; diversity, quantity and 
composition of fish species; anadromous fish migration, spawning and juvenile 
rearing; non-anadromous stream fish spawning and habitat; reservoir fish spawning 
and habitat; stranding of fish; and dewatering of fish spawning sites (identified by Cal 
Fish and Wildlife) 


 Effects of Project O&M on flow regime below dams.  Specific O&M measures are 
instream flow releases, fluctuations and ramping rates; project facilities; reservoir 
operation; and sediment management may effect healthy riverine aquatic populations 
and their habitat.  Instream flow releases or project facilities may effect fisheries in 
the lower portion of the Bear River (identified by FWN) 


• From SSWD:   


 Effects of Project O&M and Project recreation may introduce and/or spread aquatic 
invasive species. 


 
3.2.3.7 List of Attachments 
 
There are no attachments to this section. 
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3.2.4 Terrestrial Resources 
 
3.2.4.1 Overview  
 
In addition to this introductory information, this section is divided into six subsections.  Section 
3.2.4.2 discusses botanical resources, including vegetation types, special-status plants1 and non-
native invasive plants (NNIP);2 Section 3.2.4.3 discusses wildlife resources, including wildlife 
habitat.  Section 3.2.4.4 discusses special-status wildlife.3 Section 3.2.4.5 discusses 
commercially valuable wildlife species.4  Section 3.2.4.6 discusses wetland, riparian and littoral 
habitats.5  Section 3.2.4.7 describes known or potential Project effects on terrestrial resources. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on terrestrial resources.  Specifically, SSWD found 22 source documents regarding 
terrestrial resource conditions.  These are listed below and cited throughout this section: 
 


• Cal-IPC 2015 


• CDFA 2015b 


• CDFW 2015b 


• CDFW 2015a 


• CDFW 2015e 


• CDFW 2015g 


• CDFW 2015h 


• CDFW 2015i 
                                                 
1  For the purpose of this PAD, a special-status botanical species is a species that has a reasonable possibility of being affected by 


Project O&M or associated recreation and meets one or more of the following criteria:  1) listed by the Sacramento, CA, 
USFWS as a Species of Concern (USFWS-S); 2) listed on Cal Fish and Wildlife’s list of California Rare (SR) species under 
the Native Species Plant Protection Act; 3) Fully Protected (FP) under California law; 4) listed as threatened or endangered 
under CESA; or 5) listed on the California Native Plant Society’s (CNPS) Inventory of Rare and Endangered Plants.  Botanical 
species listed as threatened or endangered, or a candidate or proposed for listing, under the ESA are discussed separately in 
Section 3.2.5. 


2  For the purpose of this PAD, NNIP are defined as those plant species listed as noxious weeds by the California Department of 
Food and Agriculture (CDFA).  State-designated noxious weeds are typically assigned one of three ratings:  1) A-list species 
are mandated for eradication or control; 2) B-list species are widespread plants that agricultural commissioners may designate 
for local control efforts; and 3) C-list species are considered too widespread to control (CDFA 2015b).  Aquatic invasive 
plants, including algae, are discussed in Section 3.2.3. 


3  For the purpose of this PAD, a special-status wildlife species is a species that has a reasonable possibility of being affected by 
Project O&M or associated recreation and meets one or more of the following criteria:  1) protected under the Bald and Golden 
Eagle Protect Act; 2) protected under the MBTA; 3) designated by USFWS as a Bird of Conservation Concern (BCC); 4) 
listed by the Sacramento, CA, USFWS as a USFWS-S; 5) listed by NMFS as a Species of Concern (NMFS-SC); 6) designated 
by Cal Fish and Wildlife as a Species of Special Concern (SSC); 7) listed as threatened or endangered, or a candidate or 
proposed for listing under CESA; or 8) Fully Protected under California law.  Wildlife species listed as threatened or 
endangered, or a candidate or proposed for listing, under the ESA are discussed separately in Section 3.2.5. 


4  For the purpose of this PAD, a commercially-valuable wildlife species is any species listed as a ‘Harvest species’ by Cal Fish 
and Wildlife.  Per the Cal Fish and Wildlife, a “Harvest species” is “game birds (Fish and Game Code § 3500); Game 
Mammals (Fish and Game Code § 3950) and Fur-bearing Mammals and Non-game animals as designated in the California 
Code of Regulations” (CDFW 2014c). 


5  Aquatic reptiles, mollusks and snails are discussed in Section 3.2.3. 
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• CDFW 2015j 


• CDFW 2015k 


• CDFW 2015l 


• CNPS 2015 


• DiTamaso and Healy 2007 


• FWN 2015b 


• NRCS 2015 


• Sycamore Associates 2013a 


• Sycamore Associates 2013b 


• Three Rivers Levee Improvement Authority 2006 


• Forest Service 2014 


• USFWS 2008 


• USFWS 2010a 


• USFWS 2015a 


• USFWS 2015b 
 
3.2.4.2 Botanical Resources 
 
3.2.4.2.1 CalVeg Mapping (Forest Service 2014) 
 
SSWD assessed upland vegetation with information from the Forest Service CalVeg mapping 
system, which is publicly available data.  The data were mapped using a GIS database and 
overlaid in layers.  The area depicted included the existing FERC Project Boundary.  CalVeg 
classifications within this area were quantified using GIS. 
 
The area within the existing FERC Project Boundary encompasses 2,863.9 ac.  The Project falls 
within the Central Valley CalVeg zone (i.e., Zone 5).  Three vegetation alliances, plus Water, 
represent 97.4 percent of the area within the existing FERC Project Boundary:  Water (50.4%); 
Annual Grass-Forbs (23.0%); Blue Oak (20.2%); and Grey Pine (3.8%).  None of the remaining 
CalVeg alliances represented more than 1.5 percent of the total area (Forest Service 2014).  The 
CalVeg classifications and acreages within the existing FERC Project Boundary are summarized 
in Table 3.2.4-1, and are shown in Figure 3.2.4-1.  
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Table 3.2.4-1.  Acres of each CalVeg vegetation classification within the Camp Far West 
Hydroelectric FERC Project Boundary. 


CalVeg Zone Regional Dominance (by alliance) Total Acres (ac) Percent of Total Area 


Central 
Valley 


TREE-DOMINATED ALLIANCES 
Blue Oak 579.1 20.2% 
Grey Pine 109.1 3.8% 


Interior Live Oak 41.8 1.5% 
Interior Mixed Hardwoods 15.1 0.5% 


SHRUB-DOMINATED ALLIANCES 
Lower Montane Mixed Chaparral 2.3 0.1% 


DEVELOPED/NON-HERBACEOUS ALLIANCES 


Annual Grass-Forbs 658.1 23.0% 
Water 1,442.2 50.4% 


Barren/Rock 4.0 0.1% 
Urban or Developed 12.2 0.4% 


Total 2,863.9 100.0% 
Source: Forest Service 2014 
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Figure 3.2.4-1.  CalVeg Classifications within the existing FERC Project Boundary for the Camp Far West Hydroelectric Project. 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Terrestrial Resources Pre-Application Document February 2016 
Page 3.2.4-6 ©2016, South Sutter Water District  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Page Left Blank 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Terrestrial Resources 
 ©2016, South Sutter Water District Page 3.2.4-7 


3.2.4.2.1.1 Tree-Dominated Alliances 
 
Overall, tree-dominated habitats cover 26 percent (745.1 ac) of the existing FERC Project 
Boundary.  The four CalVeg tree-dominated alliances are Blue Oak, Grey Pine, Interior Live 
Oak, and Interior Mixed Hardwood.  A discussion of each tree-dominated habitat is provided 
below (Forest Service 2014). 
 


• Blue Oak Alliance (QD).  This alliance makes up 20.2 percent (579.1 ac) of the total area 
within the existing FERC Project Boundary.  The Blue Oak Alliance occurs on the 
fringes of the Central Valley zone.  It is often found adjacent to the Grey Pine Alliance on 
gentle slopes below 3,300 ft.  On steeper south aspects, interior live oak (Quercus 
wislizenii) may become more abundant.  In deeper soils or on more shaded sites, blue oak 
(Quercus douglasii) may be replaced with black oak (Quercus kelloggii).  Wedgeleaf 
ceanothus (Ceanothus cuneatus), whiteleaf manzanita (Arctostaphylos viscida), and 
poison oak (Toxicodendron diversilobum) are scattered throughout this alliance.  CalVeg 
identified areas of Blue Oak Alliance throughout the FERC Project Boundary, including 
large swaths in both the NSRA and SSRA (Figure 3.2.4-1).  Photos from the recreation 
areas in Section 3.2.6 show sparse stands of mature trees extending to the edge of the 
reservoir. 


• Grey Pine Alliance (PD).  This alliance makes up 3.8 percent (109.1 ac) of the total area 
within the existing FERC Project Boundary.  The Grey Pine Alliance is dominated by 
grey pine (Pinus sabiniana), but is diverse in structure with a mixture of hardwoods such 
as black oak, blue oak, canyon live oak (Quercus chrysolepis), and interior live oak, and 
low-elevation chaparral shrubs, such as wedgeleaf ceanothus, whiteleaf manzanita, and 
common manzanita (Arctostaphylos manzanita).  In addition to occasional sparse 
conifers on these sites, such as ponderosa pine (P. ponderosa) and Douglas-fir 
(Pseudotsuga menziesii), patches of annual grasses are found within or adjacent to gray 
pine stands.  Grey Pine Alliance was identified predominantly on the eastern shoreline of 
Camp Far West Reservoir.  The largest area is located on a peninsula into the reservoir, 
directly between two recreation developments.  There are also identified patches on the 
most eastern, narrow, more ‘riverine’ section of the reservoir. (Figure 3.2.4-1.) 


• Interior Live Oak Alliance (QW).  This alliance makes up 1.5 percent (41.8 ac) of the 
total area within the existing FERC Project Boundary.  Interior live oak is another shade-
tolerant evergreen.  The Interior Live Oak Alliance has been identified in semi-open or 
closed stands.  Mapped elevations are generally less than 3,400 ft.  As elevation 
increases, the associated hardwoods, black oak and canyon live oak, become more 
prevalent on cooler north and east aspects, and form their own alliances at these 
elevations.  Ponderosa pine and to a lesser extent, gray pine are typical conifer associates 
of this type.  There are three main areas of Interior Live Oak Alliance within the existing 
FERC Project Boundary:  1) along McCourtney Road between the SSRA and the dam; 2) 
along the narrow, more ‘riverine’ area of the reservoir; and 3) the largest area on the 
southern shoreline on the northeast corner of the boundary (Figure 3.2.4-1). 


• Interior Mixed Hardwood Alliance (NX).  This alliance makes up 0.5 percent (15.1 ac) of 
the total area within the existing FERC Project Boundary.  This Interior Mixed Hardwood 
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Alliance includes any combinations of non-dominant interior live oak, canyon live oak, 
valley oak (Quercus lobata), or blue oak.  Shrubs commonly found in the Lower 
Montane Mixed Chaparral Alliance, such as wedgeleaf ceanothus, poison oak, and 
whiteleaf manzanita, may also occur on these sites.  Trees in the Montane Mixed 
Hardwood Alliance, such as black oak, may be present, but do not form the majority 
elements in the mixture.  Overstory conifers mainly include Douglas-fir, ponderosa pine, 
and gray pine.  All of the Interior Mixed Hardwood Alliance found within the existing 
FERC Project Boundary is located within the narrow, more ‘riverine’ area of the 
reservoir (Figure 3.2.4-1). 


 
3.2.4.2.1.2 Shrub-Dominated Alliances 
 
Lower Montane Mixed Chaparral, the only shrub-dominated habitat, comprised 0.1 percent (2.3 
ac) of the area within the existing FERC Project Boundary.  A discussion of this shrub-
dominated alliance is provided below (Forest Service 2014). 
 


• Lower Montane Mixed Chaparral Alliance (CQ).  This alliance is a floristically-diverse 
type associated with conifer alliances, such as Grey Pine.  Canyon live oak is the typical 
hardwood of the vicinity.  Included in the mixture are combinations of whiteleaf 
manzanita, common manzanita, wedgeleaf ceanothus, Lemmon’s ceanothus (Ceanothus 
lemmonii), chaparral whitethorn (C. leucodermis), chamise (Adenostoma fasciculatum), 
Fremont’s silktassel (Garrya fremontii), wavyleaf silktassel (G. elliptica), birch-leaf 
mountain mahogany (Cercocarpus betuloides), poison oak, shrub oaks (Quercus ssp.), 
hoary coffeeberry (Frangula californica ssp. tomentella), and other lower elevation shrub 
species.  Only one area of this alliance is present within the existing FERC Project 
Boundary, near the dam in the middle northwestern section of the Project (Figure 3.2.4-
1). 


 
3.2.4.2.1.3 Upland Herbaceous Alliances 
 
Annual Grasses and Forbs, the only upland herb-dominated habitat, comprised 23.0 percent 
(658.1 ac) of the area within the existing FERC Project Boundary.  A discussion of this upper 
herbaceous alliance is provided below (Forest Service 2014). 
 


• Annual Grasses and Forbs Alliance (HG).  These grasslands are dominated by cheatgrass 
(Bromus tectorum) and other non-native species, often occurring as a direct result of fire 
or over-grazing within Eastside Pine or Mixed Conifer–Fir Alliance sites or sagebrush 
(Artemisia spp.) areas.  This alliance is the most commonly encountered type of the 
Central Valley zone, being identified in most mapped areas.  In the Central Valley zone, 
vernal pools occur throughout this alliance, hosting species such as toothed downingia 
(Downingia cuspidata), Douglas’ meadowfoam (Limnanthes douglasii), California 
goldfields (Lasthenia californica), winged water-starwort (Callitriche marginata), 
popcorn flower (Plagiobothrys spp.), Johnny-Tuck (Triphysaria eriantha), common bur 
medic (Medicago polymorpha), and linanthus (Linanthus spp.).  Annual grasslands are 
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present in most areas of the existing FERC Project Boundary, with the exception of the 
narrow, ‘riverine’ section of the Project in the most eastern corner (Figure 3.2.4-1). 


 
3.2.4.2.1.4 Developed/Non-vegetated Alliances 
 
Overall, developed/non-vegetated habitats comprised 50.9 percent (1,458.4 ac) of the area, with 
water as the dominant habitat type.  A discussion of developed/non-vegetated habitat is provided 
below (Forest Service 2014). 
 


• Water (WA).  This alliance makes up 50.4 percent (1,442.2 ac) of the total area in the 
existing FERC Project Boundary.  Water is labeled in CalVeg mapping in those cases in 
which permanent sources of surface water are identified within a landscape unit of 
sufficient size to be mapped.  The category includes lakes, streams and canals of various 
sizes, bays and estuaries, and similar water bodies.  These areas are considered to have a 
minimum of vegetation components, except along the edges, which may be mapped as 
types such as Wet Meadows, Tule-Cattail freshwater marshes, or Pickleweed-Cordgrass 
saline or mixed marshes.  Islands within water bodies may be mapped according to their 
terrestrial dominant vegetation types. 


• Urban/Developed (UB).  This alliance makes up 0.4 percent (12.2 ac) of the area within 
the existing FERC Project Boundary.  This category applies to landscapes that are 
dominated by urban structures, residential units, or other developed land use elements 
such as highways, city parks, cemeteries, and the like.  In those cases in which the 
managed landscapes may have a considerable vegetation component, other land use 
categories may be more appropriate, such as Ornamental Conifer and Hardwood mixtures 
within city parks.   


• Barren (BA).  This alliance makes up 0.1 percent (4.0 ac) of the total area in the 
boundary.  Barren landscapes are generally devoid of vegetation and include areas such 
as exposed bedrock, cliffs, interior sandy or gypsum areas, and the like.  The Alliance 
does not include barren areas considered as modified or developed, as in urban areas. 


 
3.2.4.2.2 Special-Status Plants 
 
Both documented and potentially occurring special-status plants in the Project Vicinity are 
described below based on the results of queries to the Cal Fish and Wildlife’s CNDDB (CDFW 
2015b); USFWS’ Information, Planning, and Conservation System (IPaC) Trust Resources 
Report for Nevada, Placer and Yuba counties (USFWS 2015a); the CNPS’ Inventory of Rare and 
Endangered Plants database (CNPS 2015); the Camp Far West Project’s Biological Assessment 
(Sycamore Associates 2013a); and Cal Fish and Wildlife’s list of State and Federally Listed 
Endangered, Threatened, and Rare Plants of California (CDFW 2015a).  Database queries 
included all USGS 1:24,000 topographic quadrangles that include the existing FERC Project 
Boundary and Project Vicinity.  Quadrangles containing the existing FERC Project Boundary 
include Camp Far West and Wolf.  Quadrangles immediately adjacent to the Project Boundary 
quadrangles include Auburn, Browns Valley, Gold Hill, Grass Valley, Lake Combie, Lincoln, 
Rough and Ready, Sheridan, Smartsville, and Wheatland. 
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Table 3.2.4-2 lists the 13 special-status plants known to occur or with the potential to occur in 
the Project Vicinity, five of which were in quadrangles containing the FERC Project Boundary. 
 
Table 3.2.4-2.  Special-status plants known or with the potential to occur in the Camp Far West 
Hydroelectric Project Vicinity. 


Common Name/ 
Scientific Name Status1 Flowering 


Period 
Elevation 
Range (ft) 


Habitat 
Requirements 


USGS 
Quadrangles 


Known From 
Project 


FOUND WITHIN QUARDRANGLES THAT INCLUDE THE FERC PROJECT BOUNDARY 


Mexican 
mosquito fern 
(Azolla 
mexicana) 


CRPR 4.2 Aug 100-330 Marshes and swamps, 
ponds, slow water Wolf 


Yes, one occurrence 
found in Seep 3, 
which was located 
along the NSRA 
shoreline (Sycamore 
Associates 2013a) 


Brandegee’s 
clarkia  
(Clarkia biloba 
ssp. 
Brandegeeae) 


CRPR 4.2 May-Jul 200-3,000 Chaparral, cismontane 
woodland, often roadcuts 


Wolf, Camp 
Far West, 
Auburn, Gold 
Hill, Rough 
and Ready, 
Lake Combie, 
Grass Valley 


Yes, two small 
occurrences along 
the south side of 
‘riverine’ reach of 
the reservoir 
(Sycamore 
Associates 2013a) 


Stinkbells 
(Fritillaria 
agrestis) 


CRPR 4.2 Mar-Jun 32-5,100 


Chaparral, cismontane 
woodland, valley and 
foothill grasslands, clay 
and sometimes 
serpentinite 


Camp Far West  No 


Humboldt lily 
(Lilium 
humboldtii 
ssp. humboldtii) 


CRPR 
4.2 May-Jul 295-4,200 


Chaparral, cismontane 
woodland, lower montane 
woodland 


Wolf, Auburn, 
Grass Valley, 
Lake Combie 


No 


Brazilian 
watermeal 
(Wolffia 
brasilensis) 


CRPR 2B.3 Apr-Dec 65-330 
Marshes and swamps 
(assorted shallow 
freshwater) 


Camp Far West  No 


Subtotal 5 
FOUND WITHIN QUARDRANGLES THAT DO NOT INCLUDE THE FERC PROJECT BOUNDARY 


Big-scale 
balsamroot 
(Balsamorhiza 
macrolepis) 


CRPR 1B.2 Mar-Jun 300-4,600 


Chaparral, cismontane 
woodland, and valley and 
foothill grassland 
(sometimes serpentine) 


Lincoln  


No, though potential 
habitat present 
(Sycamore 
Associates 2013a) 


Sierra foothills 
brodiaea 
(Brodiaea sierra) 


CRPR 4.3 May-Aug 164-3,100 
Chaparral, cismontane 
woodland, usually 
serpentinite or gabbroic 


Rough and 
Ready, Grass 
Valley, 
Smartville2 


Yes, one occurrence 
along south side of 
‘riverine’ reach of 
reservoir (Sycamore 
Associates 2013a) 


Dwarf downingia 
(Downingia 
pusilla) 


CRPR 2B.2 Mar-May 0-1,400 Valley and foothill 
grassland, vernal pools 


Sheridan, 
Lincoln, 
Browns Valley  


No 


Boggs Lake 
hedge-hyssop 
(Gratiola 
heterosepala) 


CRPR 1B.2, 
SE Apr-Aug 30-7,880 Marshes, swamps, and 


vernal pools Lincoln No 


Ahart’s dwarf 
rush 
(Juncus 
leiospermus var. 
ahartii) 


CRPR 1B.2 Mar-May 100-750 Valley and foothill 
grassland Lincoln  No 


Legenere 
(Legenere 
limosa) 


CRPR 1B.1 Apr-Jun 0-2,900 Vernal pools Browns Valley  No 


Brown beaked 
rush 
(Rhynchospora 
capitellata) 


CRPR 
2B.2 Jul-Aug 150-6,600 


Lower montane 
coniferous forest, 
meadows and seeps, 
marshes and swamps, 
upper montane forest 


Grass Valley No 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Terrestrial Resources 
 ©2016, South Sutter Water District Page 3.2.4-11 


Table 3.2.4-2.  (continued) 
Common Name/ 
Scientific Name Status1 Flowering 


Period 
Elevation 
Range (ft) 


Habitat 
Requirements 


USGS 
Quadrangles 


Known From 
Project 


FOUND WITHIN QUARDRANGLES THAT DO NOT INCLUDE THE FERC PROJECT BOUNDARY (cont’d) 
Pincushion 
navarretia 
(Navarretia 
myersii ssp. 
Myersii) 


CRPR 1B.1 Apr-May 65-1,085 Vernal pools, often acidic Lincoln  No 


Subtotal 8 
Total 13 


Sources: CNPS 2015 Sycamore Associates 2013a 
1 Special-status (CDFW 2015e, USFWS 2015a):  
 CRPR: California Rare Plant Rank (CNPS 2015) 
  1B: Species considered rare, threatened or endangered in California and elsewhere 
  2B: Species considered rare, threatened or endangered in California but more common elsewhere 
  3: More information needed about this species; review list 
  4: Limited distribution; watch list 
   .1: Species seriously threatened in California 
   .2: Species moderately threatened in California 
   .3: Species not very threatened in California 
 SE = State Endangered 
2    At this time, information from the surveys done by Sycamore Associates were presumably not yet updated in the CNPS nine quad search. 
 
 
3.2.4.2.3 Non-Native Invasive Plants 
 
Both known and potential NNIP occurrences are listed in Table 3.2.4-3, based on queries of the 
List of California State Weeds (NRCS 2015), the California Invasive Plant Inventory Database 
(Cal-IPC 2015), Encycloweedia (CDFA 2015b), and the 2013 Biological Assessment for Camp 
Far West (Sycamore Associates 2013a).  Based on these searches, Table 3.2.4-3 lists the 38 
NNIPs known to occur or with the potential to occur in the Project Vicinity, six of which are 
known to occur in the existing FERC Project Boundary. 
 
Table 3.2.4-3.  NNIP known to occur or potentially occurring in the Camp Far West Hydroelectric 
Project Vicinity. 


Common Name/ 
Scientific Name 


CDFA 
Status 


Flowering 
Period Elevation(ft) Habitat Known From 


Project 
KNOWN TO OCCUR WITHIN THE EXISTING FERC PROJECT BOUNDARY 


Barb goatgrass 
(Aegilops triuncialis) B May-Aug Below 3,300 Disturbed sites, cultivated fields, 


roadsides 


Yes, on complete plant list from 
2013 Biological Assessment (BA) 
survey (Sycamore Associates 
2013a) 


Italian thistle 
(Carduus pycnocephalus) B May-Jul Below 3,300 Roadsides, pastures, waste areas 


Yes, on complete plant list from 
2013 BA survey (Sycamore 
Associates 2013a) 


Yellow starthistle 
(Centaurea solstitialis) C Jun-Dec Below 4,300 Pastures, roadsides, disturbed 


grassland or woodland 


Yes, on complete plant list from 
2013 BA survey (Sycamore 
Associates 2013a) 


Rush skeletonweed 
(Chondrilla juncea) A May-Dec Below 2,000 Disturbed areas 


Yes, on complete plant list from 
2013 BA survey (Sycamore 
Associates 2013a) 


Bermudagrass 
(Cynodon dactylon) C Jun-Aug Below 3,000 Disturbed areas 


Yes, on complete plant list from 
2013 BA survey (Sycamore 
Associates 2013a) 


Klamathweed 
(Hypericum perforatum) C Jun-Sep Below 5,000 


Rangeland areas, pastures, fields, 
roadsides, forest clearings, burned 
areas 


Yes, on complete plant list from 
2013 BA survey (Sycamore 
Associates 2013a) 


Subtotal 6 
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Table 3.2.4-3.  (continued) 
Common Name/ 
Scientific Name 


CDFA 
Status 


Flowering 
Period Elevation(ft) Habitat Known From 


Project 
NOT KNOWN TO OCCUR WITHIN THE EXISTING FERC PROJECT BOUNDARY 


Russian knapweed 
(Acroptilon repens) A May-Sept Below 6,200 Fields, roadsides, cultivated 


ground, disturbed areas No 


Camelthorn 
(Alhagi maurorum) A Jun-Aug Below 1,640 Agricultural areas, riverbanks No 


Alligatorweed 
(Alternanthera 
philoxeroides) 


A Jun-Oct Below 700 
Shallow water, wet soils, ditches, 
marshes, pond margins, slow-
moving watercourse 


No 


Capeweed 
(Arctotheca calendula) A Mar-Jun Below 820 Disturbed sites No 


Plumeless thistle 
(Carduus acanthoides) A May-Aug Below 4,300 Roadsides, pastures, waste areas No 


Musk thistle 
(Carduus nutans) A Jun-Jul 330-4,000 Roadsides, pastures, waste areas No 


Slenderflower thistle 
(Carduus tenuiflorus) C May-Jul Below 3,300 


Disturbed sites, roadsides, 
pastures, annual grasslands, waste 
areas 


No 


Woolly distaff thistle 
(Carthamus lanatus) B July-Aug Below 3,600 Disturbed sites No 


Purple starthistle 
(Centaurea calcitrapa) B Jul-Oct Below 3,300 Disturbed areas No 


Diffuse knapweed 
(Centaurea diffusa) A Jun-Sep Below 7,600 Fields, roadsides No 


Spotted knapweed 
(Centaurea stoebe ssp. 
micranthos) 


A July-Aug Below 8,500 Open disturbed sites, grasslands, 
forested areas, roadsides No 


Squarrose knapweed 
(Centaurea virgate var. 
squarrosa) 


A Jun-Aug Below 4,600 Degraded rangelands No 


Canada thistle 
(Cirisum arvense) B Jun-Sep Below 5,900 Disturbed areas No 


Artichoke thistle 
(Cynara cardunculus) B Apr-Jul Below 1,640 


Disturbed sites, open sites in 
grasslands, pasture, chaparral, 
riparian areas, abandoned 
agricultural fields 


No 


Scotch broom 
(Cytisus scoparius) C Mar-Jun Below 3,300 Disturbed areas No 


Water hyacinth 
(Eichhornia crassipes) C Jun-Oct Below 650 Ponds, sloughs, waterways No 


Medusahead 
(Elymus caput-medusae) C Apr-Jul Below 6,900 


Disturbed sites, grassland, 
openings in oak woodlands and 
chaparral 


No 


Oblong spurge 
(Euphorbia oblongata) B Apr-Aug Below 3,300 Waste areas, disturbed sites, 


roadsides, fields No 


Leafy spurge 
(Euphorbia virgate) A Jun-Sep Below 4,600 Waste areas, disturbed sites, 


roadsides, fields No 


Japanese knotweed 
(Fallopia japonica) B Jul-Oct Below 3,300 


Disturbed moist sites, roadsides, 
and riparian and wetland areas, 
upland sites where water tables are 
shallow 


No 


Giant knotweed 
(Fallopia sachalinensis) B Jul-Oct Below 1,640 Disturbed moist sites, roadsides, 


and riparian and wetland areas No 


French broom 
(Genista monspessulana) C Mar-May Below 1,600 Disturbed areas No 


Hydrilla 
(Hydrilla verticillata) A Jun-Aug Below 650 Ditches, canals, ponds, reservoirs, 


lakes No 


Dyer’s woad 
(Isatis tinctoria) B Apr-Jun Below 3,300 Roadsides, fields, disturbed sites No 


Hairy whitetop 
(Lepidium appelianum) B Apr-Oct Below 6,600 Disturbed open sites, fields, 


pastures No 


Lense-podded whitetop 
(Lepidium chalepense) B Apr-Aug Below 5,000 Disturbed open sites, fields, 


pastures No 
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Table 3.2.4-3.  (continued) 
Common Name/ 
Scientific Name 


CDFA 
Status 


Flowering 
Period Elevation(ft) Habitat Known From 


Project 
NOT KNOWN TO OCCUR WITHIN THE EXISTING FERC PROJECT BOUNDARY (cont’d) 


White-top  
(Lepidium draba) B Apr-Aug Below 5,000 Disturbed, generally saline soils, 


fields No 


Dalmation toadflax 
(Linaria genistifolia ssp. 
dalmatica) 


A May-Sep Below 3,300 Disturbed places, pastures, fields No 


Purple loosestrife 
(Lythrum salicaria) B Jun-Sep Below 5,300 Seasonal wetlands, ditches, 


cultivated fields No 


Scotch thistle 
(Onopordum acanthium) A Jul-Sep Below 5,300 Disturbed areas No 


Tansy ragwort 
(Senecio jacobaea) B Jul-Sep Below 5,000 Disturbed sites, waste places, 


roadsides, fields No 


Gorse 
(Ulex europaeus) B Nov-Jul Below 1,300 Disturbed areas No 


Subtotal 32 
Total 38 


Sources: NRCS 2015; Cal-IPC 2015; CDFA 2015b and DiTomaso and Healy 2007. 
 
 
3.2.4.3 Wildlife Habitat 
 
Based on the general vegetation classifications described in Section 3.2.4.2, SSWD classified 
wildlife habitats in the existing FERC Project Boundary using Cal Fish and Wildlife’s California 
Wildlife Habitat Relationships (CWHR) system, Version 9.0 (CDFW 2015g).  Table 3.2.4-4 
presents the eight CWHR habitat types identified in the existing FERC Project Boundary, and 
the corresponding CalVeg vegetation classification system (Forest Service 2014, de Becker and 
Sweet 1988, CDFW 2015g).  Descriptions of the CalVeg types and the methods used by SSWD 
for vegetation mapping are presented in Section 3.2.4.2.  The two most dominant habitat types 
present are Lacustrine and Annual Grassland, which cover 50.4 percent and 23.0 percent of the 
boundary, respectively.  The third most represented habitat is Blue Oak Woodland, which covers 
21.1 percent of the area.  The five remaining habitat types, Barren, Blue Oak-Foothill Pine, 
Montane Hardwood, Mixed Chaparral, and Urban, account for less than 6 percent of all habitat 
types identified in the existing FERC Project Boundary.  Due to crossover between CalVeg and 
CWHR, Interior Mixed Hardwood and Interior Live Oak CalVeg types transferred to the same 
CWHR habitat type.  This crossover accounts for the eight CWHR types.  
 
Table 3.2.4-4.  Wildlife habitat types in the existing Camp Far West Hydroelectric Project FERC 
Boundary and their equivalent vegetation community types. 
 


CWHR Types CalVeg Types Acres (ac)1 Percent 
Annual Grassland (AGS) Annual Grasses and Forbs 658.1 23.0% 
Barren (BAR) Barren/Rock 4.0 0.1% 
Blue Oak Woodland (BOW) Blue Oak 579.1 21.1% 
Blue Oak-Foothill Pine (BOP)  Grey Pine 109.1 3.8% 
Montane Hardwood (MHW) Interior Mixed Hardwood, Interior Live Oak 56.9 2.0% 
Mixed Chaparral (MCH) Lower Montane Mixed Chaparral 2.3 0.1% 
Urban (URB) Urban or Developed 12.2 0.4% 
Lacustrine (LAC) Water 1,442.2 50.4% 


8 CWHR Types 9 CalVeg Types  2,863.9 100.0% 
Sources: de Becker and Sweet 1988, CDFW 2015g, Forest Service 2014 
1 Rounded to nearest ac 
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In addition to classifying wildlife habitat, the CWHR model predicts wildlife use based on 
habitat type, age class, size class, canopy closure or cover, and occurrence of specific habitat 
elements (e.g., natural or manmade features such as cliffs, springs, or transmission lines) that 
may influence thermal cover, forage, prey availability, nesting, escape cover, and breeding. 
 
This analysis indicates that the existing FERC Project Boundary supports a diversity of wildlife 
habitats and associated wildlife species.  Using the identified habitat types and the CWHR 
system, SSWD identified 28 special-status terrestrial vertebrate wildlife species that potentially 
may occur within the existing FERC Project Boundary (CDFW 2015g).  These species include 1 
reptile, 21 birds, and 6 mammals.  These species and their special-status are: 
 


• Coast horned lizard (Phrynosoma blainvillii) – SSC 


• Tricolored blackbird (Agelaius tricolor) – SSC and BCC 


• Grasshopper sparrow (Ammodramus savannarum) – SSC 


• Golden eagle (Aquila chrysaetos) – FP and BCC 


• Short-eared owl (Asio flammeus) – SSC 


• Long-eared owl (Asio otus) – SSC 


• Burrowing owl (Athene cunicularia) – SSC and BCC 


• Swainson’s hawk (Buteo swainsoni) – CESA (threatened) 


• Vaux’s swift (Chaetura vauxi) – SSC 


• Black tern (Chlidonias niger) – SSC 


• Northern harrier (Circus cyaneus) – SSC 


• Olive-sided fly catcher (Contopus cooperi) – SSC and BCC 


• Black swift (Cypseloides niger) – SSC and BCC 


• White-tailed kite (Elanus leucurus) – FP 


• Common loon (Gavia immer) – SSC 


• Bald eagle (Haliaeetus leucocephalus) – CESA (endangered), FP and BCC 


• Loggerhead shrike (Lanius ludovicianus) – SSC 


• California black rail (Laterallus jamaicensis coturniculus) – ST, FP and BCC 


• American white pelican (Pelecanus erythrorhynchos) – SSC 


• Purple martin (Progne subis) – SSC 


• Bank swallow (Riparia riparia) – ST 


• Yellow warbler (Setophaga petechia) – SSC and BCC 


• Pallid bat (Antrozous pallidus) – SSC 
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• Townsend’s big-eared bat (Corynorhinus townsendii) – SSC 


• Spotted bat (Euderma maculatum) – SSC 


• Western mastiff bat (Eumops perotis) – SSC 


• Western red bat (Lasiurus blossevillii) – SSC 


• American badger (Taxidea taxus) - SSC 
 
Although CWHR-generated lists are a useful tool for predicting general species occurrence, they 
should be interpreted cautiously because errors of omission (e.g., excluding a species that is 
present) and commission (e.g., including a species that is absent) are likely when this broad-scale 
model is used for localized applications. 
 
3.2.4.4 Special-status Wildlife Species  
 
3.2.4.4.1 Special-status Wildlife Species with the Potential to Occur in the Project Area 
 
Table 3.2.4-5 presents a list of special-status wildlife species that occur, or have the potential to 
occur, in the existing FERC Project Boundary.  Cal Fish and Wildlife’s CNDDB was used as the 
primary source to identify previously reported occurrences of special-status species and sensitive 
habitats in the Project Vicinity (CDFW 2015b).  A secondary source used to identify special-
status wildlife species was USFWS’ Division of Migratory Bird Management’s Birds of 
Conservation Concern 2008 (USFWS 2008).  Two other sources were the Camp Far West 
Biological Assessment (Sycamore Associates 2013a) and the USFWS’ IPaC Trust Resource 
Report (USFWS 2015a).  Potential occurrences of special-status wildlife species and their 
corresponding temporal and spatial information were also derived from a query of the CWHR 
database (CDFW 2015g).  Habitat types known to occur within the Project Area (listed in Table 
3.2.4-4) were used as the search criteria within CWHR (CDFW 2015g).  Descriptions of suitable 
habitat types were synthesized from species accounts found online at NatureServe® and the 
CWHR life history database.  Temporal data provided in Table 3.2.4-5 correspond to the 
seasonal occurrence of the species within the Project Area.  Spatial data correspond to the habitat 
types typically supporting each species.  Additional sources of information were queried for 
potentially occurring special-status species.  These additional sources included Cal Fish and 
Wildlife’s State and Federally Listed Endangered and Threatened Animals of California 
(CDFW 2015h), and List of State Fully Protected Animals (CDFW 2015i).  Table 3.2.4-5 
includes 30 wildlife species:  1 reptile, 23 birds, and 6 mammals.  This list includes:  five species 
listed as both SSC and BCC (tricolored blackbird, burrowing owl, black swift, yellow warbler, 
and olive-sided fly catcher); two species listed as ST only (Swainson’s hawk and bank swallow); 
one species listed as FP only (white-tailed kite); one species listed as SE, FP and BCC (bald 
eagle); one species listed as FP and BCC (golden eagle); and one species listed as ST, FP, and 
BCC (California black rail).  The other 19 species are listed only as SSC. 
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Table 3.2.4-5.  Special-Status wildlife species (i.e., reptiles, birds, and mammals) occurring or potentially occurring in the Camp Far West 
Hydroelectric Project Area. 


Common Name/ 
Scientific Name Status1 Suitable 


Habitat Type 
Temporal and 


Spatial Distribution2 
Occurrence in 
Project Area  


Known 
From Project 


REPTILES 


Coast horned lizard 
(Phrynosoma blainvillii) SSC 


Utilization of a variety of habitats, including scrubland, grassland, 
coniferous woods, and broadleaf woodlands; typically it is found 
in areas with sandy soil, scattered shrubs, and ant colonies, such as 
along the edges of arroyo bottoms or dirt roads.  


Yearlong: AGS, BOP, BOW, 
MCH 


Project Vicinity: 
Potentially occur within 
suitable habitat. 


There are no 
documented occurrences 
of coast horned lizard on 
the Project, but suitable 
habitat exists (Sycamore 
Associates 2013a) 


BIRDS 


Tricolored blackbird 
(Agelaius tricolor) 


SSC 
& BCC 


Fresh-water marshes of cattails, tule (Schoenoplectus acutus), and 
sedges.  Nests in vegetation of marshes or thickets, sometimes 
nests on the ground.  Historically strongly tied to emergent 
marshes; in recent decades much nesting has shifted to non-native 
vegetation. 


Yearlong: AGS, URB 
Project Vicinity: 
Potentially occur within 
suitable habitat 


No, and no suitable 
nesting habitat was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Grasshopper sparrow 
(Ammodramus savannarum) SSC 


Prefer grasslands of intermediate height for breeding and are often 
associated with clumped vegetation interspersed with patches of 
bare ground.   


Summer: AGS Project Vicinity: Camp 
Far West 


No, and no suitable 
nesting habitat was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Golden eagle 
(Aquila chrysaetos) 


FP 
& BCC 


Generally open country, in prairies, arctic and alpine tundra, open 
wooded country, and barren areas, especially in hilly or 
mountainous regions. 


Yearlong: AGS, BAR, BOP, 
BOW, MHW, MCH, URB 


The species was 
identified as having the 
potential to occur within 
the Project Vicinity 
(CDFW 2015g). 


No 


Short-eared owl 
(Asio flammeus) SSC Broad expanses of open land with low vegetation for nesting and 


foraging are required. 


Yearlong: AGS, URB 
 
Winter: BOP, BOW, MCH 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


Long-eared owl 
(Asio otus) SSC 


Riparian bottomland forest with over story of willows (Salix) and 
cottonwoods (Populus deltoids); riparian forest along stream 
corridors (often dominated by live oak trees).  Wooded areas with 
dense vegetation needed for roosting and nesting, adjacent open 
areas needed for hunting. 


Yearlong: AGS, BOP, BOW, 
MCH, MHW 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No, and no suitable 
nesting habitat was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Burrowing owl 
(Athene cunicularia) 


SSC 
& BCC 


Open grasslands, especially prairie, plains, and savanna, 
sometimes in open areas near human installations.  


Yearlong: AGS, BAR, BOW, 
MCH, URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


Suitable habitat was 
observed around the 
perimeter of the 
reservoir, but no 
occurrences were 
documented (Sycamore 
Associates 2013a) 


Redhead 
(Aythya Americana) SSC Open water on lakes, ponds, and reservoirs. Winter: LAC 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 
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Table 3.2.4-5.  (continued) 
Common Name/ 
Scientific Name Status1 Suitable 


Habitat Type 
Temporal and 


Spatial Distribution2 
Occurrence in 
Project Area 


Known 
From Project 


BIRDS (cont’d) 


Swainson’s hawk 
(Buteo swainsoni) ST 


Breeds in grasslands with scattered trees, juniper-sage flats, 
riparian areas, savannahs and agricultural or ranch (CDFW 
2015d). 


Summer: AGS, BAR, BOP, 
BOW, MCH, MHW, URB 


This species was found 
adjacent to the Project 
Vicinity within the 
Nicolaus, Sheridan, 
Wheatland and Verona 
quads (CDFW 2015g) 


Potential nesting habitat 
is located in the Project, 
but there are no 
documented occurrences 
(Sycamore Associates 
2013a) 


Vaux’s swift 
(Chaetura vauxi) SSC Found in mature forests, but also forages and migrates over open 


country. 
Summer: BOP, LAC, MCH, 
MHW, URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


Black tern 
(Chlidonias niger) SSC Marshes, along sloughs, rivers, lakeshores, and impoundments, or 


in wet meadows. Summer: LAC 
Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


Northern harrier 
(Circus cyaneus) SSC Marshes, meadows, grasslands, and cultivated fields. 


Yearlong: AGS, BOP, BOW, 
LAC, BAR, URB 
 
Winter: MCH 


Project Vicinity: 
Wheatland, Camp Far 
West. 


Northern harrier was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Olive-sided flycatcher 
(Contopus cooperi) 


SSC 
& BCC 


Non-breeding habitat includes a variety of forest, woodland, and 
open areas with scattered trees, especially where tall dead snags 
are present.  Primary habitat is mature, evergreen montane forest.  
Birds breed in various forest and woodland habitats.   


Migrant: BOP 
 
Summer: MCH, MHW 


Project Vicinity: 
Potentially occur within 
suitable habitat No 


Black swift 
(Cypseloides niger) 


SSC 
& BCC 


Nests in moist crevices or caves, or on cliffs near waterfalls in 
deep canyons.  Forages widely over many habitats. 


Summer: AGS, BAR, BOP, 
BOW, LAC, MCH, MHW, URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


White-tailed kite 
(Elanus leucurus) FP Savanna, open woodland, marshes, partially cleared lands and 


cultivated fields, mostly in lowland situations. 
Yearlong: AGS, BAR, BOP, 
BOW, MCH, URB 


The species was 
identified as having the 
potential to occur within 
the Project Vicinity 
(CDFW 2015g). 


This species was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Common loon 
(Gavia immer) SSC Lakes containing both shallow and deep water. Winter: LAC 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 
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Table 3.2.4-5.  (continued) 
Common Name/ 
Scientific Name Status1 Suitable 


Habitat Type 
Temporal and 


Spatial Distribution2 
Occurrence in 
Project Area 


Known 
From Project 


BIRDS (cont’d) 


Bald eagle 
(Haliaeetus leucocephalus) 


SE, FP 
& BCC 


Breeding habitat usually includes areas close to coastal areas, 
bays, rivers, lakes, or other bodies of water that reflect the general 
availability of primary food sources. Preferentially roosts in 
conifers or other sheltered sites in winter in some areas 
(NatureServe 2009). 


Yearlong: AFS, BAR, BOP, 
BOW, LAC, MHW,  
 
Winter: MCH 


The species is known to 
occur within the Project 
Vicinity (Sycamore 
Associates 2013a)  


Bald eagles and a nest 
were observed during 
BA surveys on ‘riverine’ 
arm of reservoir 
(Sycamore Associates 
2013a) 
 
A bald eagle was 
observed at the SSRA on 
September 15, 2015 
during SSWD’s bat 
surveys 


Loggerhead shrike 
(Lanius ludovicianus) SSC 


Open country with scattered trees and shrubs, savanna, desert 
scrub, and, occasionally, open woodland; often perches on poles, 
wires or fence posts 


Yearlong: AGS, BOP, BOW, 
URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


California black rail 
(Laterallus jamaicensis 
coturniculus) 


ST, FP, 
BCC 


Inhabits freshwater marshes, wet meadows and shallow margins of 
saltwater marshes bordering larger bays (CDFW 2015g) Yearlong: LAC 


The species was found 
within the Project 
Vicinity in the Camp Far 
West and Wolf quads 
(CDFW 2015g). 


Neither the species nor 
suitable habitat was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


American white pelican 
(Pelecanus erythrorhynchos) SSC Rivers, lakes, reservoirs, estuaries, bays, marshes; sometimes 


inshore marine habitats. 
Summer: BAR 
Yearlong: LAC 


Project Vicinity: 
Potentially occur within 
suitable habitat 


This species was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Purple martin 
(Progne subis) SSC A wide variety of open and partly open situations, frequently near 


water or around towns. 
Summer: AGS, BOP, BOW, 
LAC, MHW, URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


Bank swallow 
(Riparia riparia) ST Colonial nester; nests primarily in riparian and other lowland 


habitats west of the desert (CDFW 2015g). 


Summer: AGS, BAR, LAC, 
URB 
 
Migrant: MCH 


This species was found 
near the Project Vicinity, 
within the Camp Far 
West, Nicolaus and 
Verona quads (CDFW 
2015g). 


Neither species nor 
suitable habitat was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Yellow warbler 
(Setophaga petechial) 


SSC 
& BCC 


Open scrub, second-growth woodland, thickets, farmlands, and 
gardens, especially near water; riparian woodlands, especially of 
willows, in the West. 


Summer: BOP, BOW, MCH, 
MHW, URB 


 
Project Vicinity: Camp 
Far West 


Neither species nor 
suitable habitat was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Yellow-headed blackbird 
(Xanthocephalus 
xanthocephalus) 


SSC 
Fresh-water marshes of cattail, tule, or bulrushes.  Nests in wet 
grasses, reeds, cattails.  Also in open cultivated lands, pastures and 
fields. 


Yearlong: LAC 
 
Summer: AGS 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 
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Table 3.2.4-5.  (continued) 
Common Name/ 
Scientific Name Status1 Suitable 


Habitat Type 
Temporal and 


Spatial Distribution2 
Occurrence in 
Project Area 


Known 
From Project 


MAMMALS 


Pallid bat 
(Antrozous pallidus) SSC 


Arid deserts and grasslands, often near rocky outcrops and water.  
Less abundant in evergreen and mixed conifer woodland.  Usually 
roosts in rock crevice or building, less often in cave, tree hollow, 
mine, etc. 


Yearlong: AGS, BAR, BOP, 
BOW, MCH, MHC, URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


Townsend’s big-eared bat 
(Corynorhinus townsendii) SSC 


Maternity and hibernation colonies typically are in caves and mine 
tunnels.  Prefers relatively cold places for hibernation, often near 
entrances and in well-ventilated areas. 


Summer: AGS 
 
Yearlong: BAR, BOP, BOW, 
MCH, MHW, URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


Neither species nor 
suitable habitat was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 


Spotted bat 
(Euderma maculatum) SSC Possibly occupies coniferous stands in summer and migrates to 


lower elevations in late summer/early fall. 
Yearlong: AGS, BOP, BOW, 
URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


Western mastiff bat 
(Eumops perotis) SSC 


Roosts in crevices and shallow caves on the sides of cliffs and 
rock walls, and occasionally buildings.  Roosts usually high above 
ground with unobstructed approach.  Most roosts are not used 
throughout the year.  May alternate between different day roosts. 


Yearlong: AGS, BAR, BOP, 
BOW, MCH, MHW, URB 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


Western red bat 
(Lasiurus blossevillii) SSC Roosts in foliage, forages in open areas (sea level up through 


mixed conifer forests). 


Yearlong: AGS, BOP, BOW, 
URB 
 
Summer: LAC, MCH, MHW 


Project Vicinity: 
Potentially occur within 
suitable habitat 


Neither species nor 
suitable habitat was 
observed during BA 
surveys (Sycamore 
Associates 2013a) 
 


American badger 
(Taxidea taxus) SSC Prefers open areas and may also frequent brushlands with little 


groundcover.  When inactive, occupies underground burrow. 
Yearlong: AGS, BAR, BOP, 
BOW, MCH, MHW 


Project Vicinity: 
Potentially occur within 
suitable habitat 


No 


Total 30 
Source: CDFW 2015g 
1  Status:  
  SSC = California Species of Special Concern (CDFW 2015j) 
  BCC= Bird of Conservation Concern (USFWS 2008) 
  ST = State Threatened 
  FP = Fully Protected 
  SE = State Endangered 
2 CWHR Habitat Types: 
  AGS = Annual Grass 
  BAR = Barren 
  BOP = Blue Oak Foothill Pine 
  BOW = Blue Oak Woodland 
  LAC = Agriculture Ponds, Water Features, General Water (i.e., lakes, ponds, reservoirs, diversion impoundments) 
  MCH = Mixed Chaparral 
  MHW = Montane Hardwood 
  URB = Urban   
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3.2.4.4.2 Special-status Bat Survey 
 
In September 2015, SSWD evaluated all Project recreation facilities6 within the Project Area for 
evidence of bat activity.  At each location, SSWD surveyed the exterior and interior of buildings 
for active bat roosts and signs of historic use via the presence of guano and staining resulting 
from urine and body oils.  Any observed bat use (i.e., not just special-status bats, but all bat 
species) was documented on a standard data sheet, photographed and the location was recorded 
with a GPS unit.  Table 3.2.4-6 summarizes the Project recreation facilities that were included in 
the survey.   
 
Table 3.2.4-6.  List of Project facilities and recreation facilities that were surveyed by SSWD in 
September 2015 for evidence of bat use and results of the survey. 


Project Facility Access Point Signs of Bat Use 
CAMP FAR WEST – SOUTH RECREATION AREA 


Store Small hole in wall Staining – possibly from birds 
Restroom 1 Open entrance doors, eaves, corrugated roof None 
Storage shed Garage door, eaves, holes in screens Some staining – possibly from birds 
Restroom 2 Open entrance doors, holes in roof Staining – possibly from birds 
Restroom 3 Open entrance doors, corrugated roof None 


Restroom 4 Open entrance doors, holes in screens, 
corrugated roof None 


CAMP FAR WEST – NORTH RECREATION AREA 
Store None N/A1 


Restroom 1 Open entrance doors, holes in screens, 
corrugated roof None 


Restroom 2 Open entrance doors, holes in screens, 
corrugated roof None 


Restroom 3 None N/A1 


Restroom 4 Open entrance doors, holes in screens, 
corrugated roof Staining – possibly from birds 


Old snack bar Walls – several holes, eaves None 
ADDITIONAL STRUCTURES 


1967 bridge – Camp Far West Road Deck Unknown (Could not access) 
1  Not applicable. 
 
 
The following types of bat roosts were considered during SSWD’s survey:  
 


• Maternity Roosts.  A maternity roost is a man-made or natural structure that provides 
protection from the elements and predators, and provides the correct thermal environment 
for young rearing.  Maternity roosts tend to be warmer in temperature because breeding 
females need to maintain a high metabolism to aid in lactation.  Juvenile bats need to 
keep warm to maintain a metabolic rate that allows for rapid growth.  Maternity roost 
thermal requirements are species dependent but generally remains between 70°F and 
90°F, however big-eared bat nursery roosts have been discovered in sites where ambient 
temperatures are as low as 60°F.  Species that form large colonies can be found raising 
young in mines with ambient temperatures as low as 56°F, but often prefer 66°F or 
higher (Tuttle and Taylor 1998).   


• Day Roosts.  A day roost is a man-made or natural structure where bats are able to spend 
the non-active period of the day resting or in torpor, depending on weather conditions.  


                                                 
6  The Camp Far West Powerhouse was not accessible during the survey. 
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Day roosts provide shelter from the elements and safety from predators (Tuttle and 
Taylor 1998). 


• Night Roost.  A night roost is a man-made or natural structure where bats may rest 
between foraging bouts, digest prey, escape from predators, shelter from weather, and 
possibly for social purposes.  Night roosts are typically sites or structures that retain heat 
to aid the bat in maintaining the higher metabolism necessary for digestion (Tuttle and 
Taylor 1998). 


• Winter Hibernacula.  These are man-made or natural structures used by bats during 
colder winter months.  During this time, bats enter torpor, receiving nourishment from 
their fat storage gained during summer months.  Many species will awaken for brief 
periods of time to stretch, but will resume torpor.  Bats, such as the Townsend’s big-eared 
bat, will hibernate for short periods of time and will often resume feeding behavior 
during warm winter spells.  Airflow and temperature are key determinants in use of 
structures, such as tunnels and adits, as hibernacula.  Temperatures within these roost 
sites are generally below 53°F at the onset of hibernation, and remain between 34°F and 
50°F by midwinter.  Structures that have a varying temperature regime allow bats to find 
suitable temperatures during warm or cold winters (Tuttle and Taylor 1998). 


 
No bats were seen during the survey of Project facilities.  The facilities may be suitable for 
roosting, though there was no presence of guano and the staining seen was most likely from 
birds.  A few of the screens that cover exterior windows of several facilities were damaged, 
providing possible points of entry for bats.  SSWD has not installed bat exclusionary devices on 
any Project facilities. 
 
3.2.4.5 Commercially-Valuable Wildlife Species 
 
One amphibian, 34 birds, and 21 mammal species that have been designated as commercially-
valuable by Cal Fish and Wildlife have the potential to occur within the existing FERC Project 
Boundary (CDFW 2015k).  Table 3.2.4-7 lists these species (CDFW 2015g).  Table 3.2.4-7 also 
includes temporal and spatial information and descriptions of suitable habitat used by each of the 
species.  CWHR system habitat types listed in Table 3.2.4-4 were used to query the CWHR 
computer program in order to obtain temporal and spatial information for each species (CDFW 
2015g).  Temporal data correspond to the seasonal occurrence of the species within the existing 
FERC Project Boundary.  Spatial data provided in the table correspond to the habitat types 
typically supporting each species; this spatial data can be used in conjunction with vegetation 
descriptions and mapping presented in the CalVeg mapping section of this PAD (Section 
3.2.4.2).  Descriptions of suitable habitat types were synthesized from species accounts found 
online at NatureServe® and the Cal Fish and Wildlife’s CWHR life history database 
(NatureServe 2015).   
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Table 3.2.4-7.  Commercially-valuable wildlife species occurring or potentially occurring in the Camp Far West Hydroelectric Project 
Boundary. 


Common Name/ 
Scientific Name 


Suitable 
Habitat Type 


Temporal and 
Spatial Distribution1 


Known 
From Project 


AMPHIBIANS 


American bullfrog 
(Lithobates catesbeianus)  


Ponds, swamps, lakes, reservoirs, marshes, brackish ponds. May disperse from 
water in wet weather and sometimes are found in temporary waters hundreds of 
meters from permanent water. Non-native. 


Yearlong: AGS, BOP, BOW, LAC, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


BIRDS  
Chukar 
(Alectoris chukar) 


Rocky hillsides, mountain slopes with grassy vegetation, open and flat desert 
with sparse grasses, and barren plateaus.  Non-native. Yearlong: AGS Potentially occur within suitable 


habitat. 
Wood duck 
(Aix sponsa) Inland waters near woodlands such as swamps and marshes. Yearlong: BOP, BOW, LAC, MHW, URB Potentially occur within suitable 


habitat. 


Northern pintail 
(Anas acuta) 


Lakes, rivers, marshes and ponds in grasslands, barrens, dry tundra, open 
boreal forest, or cultivated fields.  Most breeding associated with seasonal and 
semi-permanent wetlands. 


Yearlong: AGS, LAC, URB 
Winter- LAC 


Potentially occur within suitable 
habitat. 


American wigeon 
(Anas Americana) Open water on lakes, ponds, reservoirs and backwaters. Yearlong: AGS, LAC, URB Potentially occur within suitable 


habitat. 
Northern shoveler 
(Anas clypeata) Open water on lakes, ponds and reservoirs. Yearlong: AGS, LAC Potentially occur within suitable 


habitat. 
Green-winged teal 
(Anas crecca) Open water on lakes, ponds, reservoirs and in marshes. Yearlong: AGS 


Winter- LAC, URB 
Potentially occur within suitable 
habitat. 


Cinnamon teal 
(Anas cyanoptera) Shallow open water on lakes, ponds, reservoirs and in marshes. Yearlong: AGS, LAC Potentially occur within suitable 


habitat. 
Blue-winged teal 
(Anas discors) Open water on lakes, ponds, reservoirs and in marshes. Summer: AGS 


Yearlong- LAC 
Potentially occur within suitable 
habitat. 


Eurasian wigeon 
(Anas Penelope) 


Winters primarily in freshwater (marshes, lakes) and brackish situations in 
coastal areas, but migrates extensively through inland regions; occurs in 
shallow water and fields and meadows. 


Winter: AGS, LAC, URB Potentially occur within suitable 
habitat. 


Mallard 
(Anas platyrhynchos) Primarily shallow waters such as ponds, lakes, marshes, and flooded fields. Yearlong: AGS, LAC, URB Potentially occur within suitable 


habitat. 
Gadwall 
(Anas strepera) Open water on lakes, ponds, reservoirs and backwaters. Yearlong: AGS, LAC Potentially occur within suitable 


habitat. 
Greater white-fronted goose2 
(Anser albifrons) 


Wetlands, grain fields, grassy fields, marshes, lakes and ponds.  Breeds on 
arctic tundra on edge of marshes, lakes, sloughs, rivers. Winter: AGS, LAC Potentially occur within suitable 


habitat. 
Lesser scaup 
(Aythya affinis) Open water on lakes, ponds and reservoirs. Summer: AGS 


Yearlong: LAC 
Potentially occur within suitable 
habitat. 


Redhead3 
(Aythya Americana) Open water on lakes, ponds and reservoirs. Winter: LAC Potentially occur within suitable 


habitat. 
Ring-necked duck 
(Aythya collaris) Open water on lakes, ponds, and reservoirs. Yearlong: LAC Potentially occur within suitable 


habitat. 
Greater scaup 
(Aythya marila) 


Open water and on emergent wetlands.  Breeds primarily in tundra and 
northern borders of the taiga. Winter: LAC Potentially occur within suitable 


habitat. 
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Table 3.2.4-7.  (continued) 
Common Name/ 
Scientific Name 


Suitable 
Habitat Type 


Temporal and 
Spatial Distribution1 


Occurrence in 
Project Area 


BIRDS (cont’d) 
Canvasback 
(Aythya valisineria) Open water on lakes, ponds, reservoirs, and marshes. Winter: LAC Potentially occur within suitable 


habitat. 
Canada goose 
(Branta canadensis) Overhead while migrating, marshes with tall grass and sedges near water. Yearlong: AGS, LAC, URB Potentially occur within suitable 


habitat. 
Bufflehead 
(Bucephala albeola) 


Lakes, ponds, rivers and seacoasts.  Breeds in tree cavities in mixed 
coniferous-deciduous woodland near lakes and ponds. Yearlong: LAC Potentially occur within suitable 


habitat. 
Common goldeneye 
(Bucephala clangula) Open water on lakes, ponds and reservoirs. Winter: LAC Potentially occur within suitable 


habitat. 
California quail2 
(Callipepla californica) 


Lower elevations and transition zone of mixed conifer forest between 1,200 
and 7,000 ft elevation. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


Snow goose 
(Chen caerulescens) 


Freshwater wetlands, wet prairies and extensive sandbars, foraging in pastures, 
cultivated lands and flooded fields. Winter: AGS, LAC Potentially occur within suitable 


habitat. 
Ross’s goose 
(Chen rossii) 


Marshy lakes, wet prairies, foraging in grassy areas, pastures and cultivated 
fields. Winter: AGS, LAC Potentially occur within suitable 


habitat. 
Band-tailed pigeon 
(Columba fasciata) 


Lower elevations and transition zone of mixed conifer forest between 1,200 
and 5,500 ft elevation. 


Winter: BOP, BOW, MCH 
Yearlong: MHW, URB 


Potentially occur within suitable 
habitat. 


American crow 
(Corvus brachyrhynchos) 


Open and partly open country: agricultural lands, suburban areas, orchards, and 
tidal flats. 


Yearlong: AGS, BOP, BOW, LAC, 
MHW, URB 


Potentially occur within suitable 
habitat. 


American coot 
(Fulica americana) Open water areas, along lake shores and stream edges, and in marshes. Winter: AGS 


Yearlong: LAC, URB 
Potentially occur within suitable 
habitat. 


Common gallinule 
(Gallinula galeata) 


Freshwater marshes, canals, quiet rivers, lakes, ponds, mangroves, primarily in 
areas of emergent vegetation and grassy borders.  Nests usually among marsh 
plants over water, occasionally in shrub in or near water. 


Yearlong: LAC, URB Potentially occur within suitable 
habitat. 


Wild turkey 
(Meleagris gallopavo) Pinyon-Juniper woodlands. Non-native. Yearlong: AGS, BOP, BOW, MCH, 


MHW 
Potentially occur within suitable 
habitat. 


Hooded merganser 
(Mergus cucullatus) Open water on lakes, ponds and reservoirs. Winter: LAC, URB Potentially occur within suitable 


habitat. 
Common merganser 
(Mergus merganser) Open water on lakes, ponds and reservoirs. Yearlong: LAC 


Winter: URB 
Potentially occur within suitable 
habitat. 


Red-breasted merganser 
(Mergus serrator) Open water on lakes, ponds and reservoirs.   Winter: LAC Potentially occur within suitable 


habitat. 
Ruddy duck 
(Oxyura jamaicensis) Open water on lakes, ponds, reservoirs and Marshes. Yearlong: LAC Potentially occur within suitable 


habitat. 


Ring-necked pheasant 
(Phasianus colchicus) 


Open country (especially cultivated areas, scrubby wastes, open woodland and 
edges of woods), grassy steppe, desert oases, riverside thickets, swamps and 
open mountain forest. Non-native. 


Yearlong: AGS, BOP, MCH, URB Potentially occur within suitable 
habitat. 


Mourning dove 
(Zenaida macroura) 


Lower elevations and transition zone of mixed conifer forest between 1,200 
and 5,500 ft elevation. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable  
habitat 
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Table 3.2.4-7.  (continued) 
Common Name/ 
Scientific Name 


Suitable 
Habitat Type 


Temporal and 
Spatial Distribution1 


Occurrence in 
Project Area 


MAMMALS 
Coyote 
(Canis latrans) 


Wide range of habitats in its extensive range, from open prairies of the west to 
the heavily forested areas of the Northeast; sometimes found in cities. 


Yearlong: AGS, BAR, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


American beaver 
(Castor canadensis) Readily occupy artificial ponds, reservoirs, and canals, if food is available. Yearlong: AGS, BOW, LAC Potentially occur within suitable 


habitat. 


Virginia opossum 
(Didelphis virginiana) 


Very adaptable; may be found in most habitats.  Prefers wooded riparian 
habitats.  Also in suburban areas.  Abandoned burrows, buildings, hollow logs, 
and tree cavities are generally used for den sites. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


Bobcat 
(Felis rufus) 


Various habitats including deciduous-coniferous woodlands and forest edge, 
hardwood forests, swamps, forested river bottomlands, brushlands, deserts, 
mountains, and other areas with thick undergrowth. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW 


Potentially occur within suitable 
habitat. 


Black-tailed jackrabbit3 
(Lepus californicus) 


Open plains, fields, and deserts; open country with scattered thickets or patches 
of shrubs. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


Striped skunk 
(Mephitis mephitis) 


Semi-open country with woodland and meadows interspersed, brushy areas, 
bottomland woods.  Frequently found in suburban areas. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


Long-tailed weasel 
(Mustela frenata) 


Wide variety of habitats, usually near water.  Favored habitats include 
brushland and open woodlands, field edges, riparian grasslands, swamps, and 
marshes. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


American mink 
(Mustela vison) 


Favors forested permanent or semi permanent wetlands with abundant cover, 
marshes, and riparian zones. Yearlong: LAC Potentially occur within suitable 


habitat. 


Mule deer 
(Odocoileus hemionus) 


Early to intermediate successional stages of most forest, woodland, and brush 
habitats interspersed with herbaceous openings, dense brush or tree thickets, 
riparian areas, and abundant edge. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


Common muskrat 
(Ondatra zibethicus) 


Fresh or brackish marshes, lakes, ponds, swamps, and other bodies of slow-
moving water.  Rare or absent in artificial impoundments with fluctuating 
water levels. 


Yearlong: LAC Potentially occur within suitable 
habitat. 


Raccoon 
(Procyon lotor) 


Various habitats; usually in moist situations, often along streams and 
shorelines. 


Yearlong: AGS, BOP, BOW, LAC, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


Western gray squirrel 
(Sciurus griseus) 


Dependent upon mature stands of mixed conifer and oak habitats, closely 
associated with oaks. Yearlong: BOP, BOW, MCH, MHW Potentially occur within suitable 


habitat. 


Western spotted skunk2 
(Spilogale gracilis) 


Brushy canyons, rocky outcrops (rimrock) on hillsides and walls of canyons.  
When inactive or bearing young, occupies den in rocks, burrow, hollow log, 
brush pile, or under building, 


Yearlong: AGS, BOP, BOW, MCH, 
MHW, URB 


Potentially occur within suitable 
habitat. 


Audubon’s cottontail 
(Sylvilagus audubonii) 


Various habitats; dry uplands as well as low valleys and canyons. May inhabit 
open grasslands, brushlands, edges of foothill woodlands, willow thickets, 
sometimes in cultivated fields or under buildings. 


Yearlong: AGS, BOP, BOW, MCH, URB 
Potentially occur within suitable 
habitat. 


Wild pig 
(Sus scrofa) 


Densely forested mountainous terrain, brushlands, dry ridges, swamps; 
sometimes in fields, marshes.  Often in mixed hardwood forest with permanent 
water source.  Seasonal changes in habitat use are linked to food availability. 
Non-native 


Yearlong: AGS, BOP, BOW, MCH, 
MHW 


Potentially occur within suitable 
habitat. 
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Table 3.2.4-7.  (continued) 
Common Name/ 
Scientific Name 


Suitable 
Habitat Type 


Temporal and 
Spatial Distribution3 


Occurrence in 
Project Area 


MAMMALS (cont’d) 


Brush rabbit2 
(Sylvilagus bachmani) 


Dense scrub and brushy edges of habitats, chaparral, and cactus. Also brushy 
areas on sand dunes and in bramble thickets. Usually near dense vegetative 
cover. Seldom uses burrows. 


Yearlong: AGS, BOP, BOW, MCH, 
MHW 


Potentially occur within suitable 
habitat. 


Douglas’ squirrel 
(Tamiasciurus douglasii) Coniferous forests, in upper pine belt and in fir, spruce, and hemlock forests. Yearlong: MHW Potentially occur within suitable 


habitat. 
American badger3 
(Taxidea taxus) 


Prefers open areas and may also frequent brushlands with little groundcover.  
When inactive, occupies underground burrow. 


Yearlong: AGS, BAR, BOP, BOW, MCH, 
MHW 


Potentially occur within suitable 
habitat. 


Gray fox 
(Urocyon cinereoargenteus) Often found in woodland and shrubland in rough, broken country. Yearlong: AGS, BOP, BOW, MCH, 


MHW, URB 
Potentially occur within suitable 
habitat. 


Black bear 
(Ursus americanus) 


Occur in fairly dense, mature stands of many forest habitats mostly above 
3,000 ft elevation, and feed in a variety of habitats including brushy stands of 
forest, valley foothill riparian and wet meadows. 


Yearlong: AGS, BOP, MCH, MHW 
Summer: LAC 


Potentially occur within suitable 
habitat. 


Red fox1 
(Vulpes vulpes) 


Various open and semi-open habitats. Usually avoids dense forest, although 
open woodlands frequently are used. Yearlong: AGS, BAR, MCH Potentially occur within suitable 


habitat. 
Total 56 


Sources:  CDFW 2015g; NatureServe® 2015 
2 Subspecies designated as special-status 
3   Species designated as special-status 
1 CWHR Habitat Types: 
  AGS = Annual Grass 
  BAR = Barren 
  BOP = Blue Oak Foothill Pine 
  BOW = Blue Oak Woodland 


LAC = Agriculture Ponds, Water Features, General Water (i.e., lakes, ponds, reservoirs, 
diversion impoundments) 


  MCH = Mixed Chaparral 
  MHW = Montane Hardwood 
  URB = Urban 
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Of the commercially-valuable (i.e., harvestable) species that are known to occur or have the 
potential to occur in the existing FERC Project Boundary, eight are also designated as special-
status wildlife species (Table 3.2.4-5).  According to the CDFW (2015g) the special-status 
designation of six of those species is assigned to subspecies that may, but are unlikely to, occur 
within the Project.  These subspecies include:  tule greater white-fronted goose (Anser albifrons 
elgasi) (SSC); Catalina California quail (Callipepla californica catalinensis) (SSC); San Diego 
black-tailed jackrabbit (Lepus californicus bennettii) (SSC); Sierra Nevada red fox (Vulpes 
vulpes necator) (ST); Channel Islands spotted skunk (Spilogale gracilis amphiala) (SSC); and 
riparian brush rabbit (Sylvilagus bachmani riparius) (FE and SE).  The two remaining 
commercially-valuable species that have also been given a special-status designation are redhead 
(Aythya americana) (SSC) and American badger (Taxidea taxus) (SSC) (CDFW 2015g), which 
have a potential to occur within the Project Area. 
 
SSWD does not allow hunting within the FERC Project Boundary. 
 
3.2.4.5.1 Mule Deer 
 
California mule (Odocoileus hemionus californicus) and black-tailed deer (Odocoileus hemionus 
columbianus) are among the most visible and widespread species found in most habitats 
throughout California.  Deer are California’s most popular game mammal, with most hunting 
opportunities occurring on public lands (CDFG 1998a).  Deer are free-ranging animals whose 
habitat requirements can result in conflicts with humans.  Deer are an integral component in the 
food chain from their role as grazers to prey species to California’s top carnivores.  Deer inhabit 
about 70 percent of California’s wildlands in a variety of habitats (CDFW 2015l).  
Approximately 50 percent of the deer range is public land administered by the federal 
government and 45 percent of the range is privately-owned (CDFG 1998a).  The deer population 
in California has fallen in the years between 1991 and 2014 from approximately 850,000 to 
approximately 450,000 (CDFW 2015l). 
 
The deer living in the Project Area were classified as part of the Camp Beale Herd in 1952 and 
included in the 1983 Mother Lode Deer Herd Management Plan (CDFG 1983).  Both subspecies 
inhabit and are considered residents in the area and do not migrate like other herds in California.  
The Mother Lode Deer Herd occupies approximately 3,660 square miles over an elevation range 
from sea level to 3,000 ft in the foothills of the Sierra Nevada.  
 
In the past forty years, Cal Fish and Wildlife has developed and updated deer management 
strategies in California.  In 1976, California Department of Fish and Game developed A Plan for 
California Deer (CDFG 1976).  The primary goal of the plan was to restore deer populations to 
the record high numbers of the 1960s, and the plan included habitat and management goals for 
deer populations by herd units.  In the plan, 79 deer herd plans were identified with separate 
management objectives for each herd and plans were completed and implemented by the mid-
1980s.  The herd units were based primarily on administrative boundaries (e.g., county lines, 
regional boundaries, and roads), deer behavior (i.e., migratory or resident), and subspecies (i.e., 
mule deer or black-tailed deer) (CDFW 2015l).  The Mother Lode Deer Herd Management Plan, 
one of the 79 separate plans, was completed in July 1983. 
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At the end of a meeting in January 1997 and at the request of the California Fish and Game 
Commission, California Department of Fish and Game, the Forest Service, and the USDOI, 
Bureau of Land Management concluded with a collective recommendation that an overall 
assessment of deer populations and deer habitat conditions was needed to help identify key 
problems on an area-by-area basis.  In 1998, California Department of Fish and Game combined 
the 45 hunt zones in California into 11 Deer Assessment Units based on similarities in habitat 
and environmental and ecological factors rather than the artificial boundaries of the hunt zones.  
The Central Sierra Deer Assessment Units covers the area of the Project and includes about 
10,500 square miles from the Feather River drainage south to Yosemite National Park.  The 
reported deer herd in the area in 1998 was between 50,000 to 90,000 (CDFG 1998a). 
 
In March of 2013, the California Deer Conservation and Management Plan was developed by 
Cal Fish and Wildlife.  To determine how changing conditions may be impacting deer, Cal Fish 
and Wildlife plans to assess habitat conditions and populations based on population data and 
current habitat assessments.  A goal of the 2015 California Deer Conservation and Management 
Plan is to develop Deer Conservation Units (DCU) by taking a landscape level approach to deer 
planning categorizing California deer herd units into 10 DCUs.  The Project is located on the 
boundary of the Sierra Nevada and Central Valley DCUs.  The development of the Sierra 
Nevada DCU is scheduled for November 2015 and implementation for March 2016.  The 
development of the Central Valley DCU will begin in March 2016 and be implemented in July 
2016 (CDFW 2015l). 
 
3.2.4.6 Wetlands, Riparian, and Littoral Habitats of the Project Area 
 
Few sources of information are available from which to describe wetland, riparian, and littoral 
habitats within the existing FERC Project Boundary.  USFWS’ National Wetlands Inventory 
(NWI) maps (USFWS 1987) are the only maps showing the distribution, extent, and types of 
Palustrine and Riverine wetlands, and Lacustrine littoral zones used.  However, NWI maps based 
on aerial imagery are typically not verified by ground surveys and provide no information on 
plant species associated with the mapped areas. 
 
Figure 3.2.4-2, contains a map showing NWI-mapped wetlands, riparian, and littoral habitats 
within the existing FERC Project Boundary.   
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Figure 3.2.4-2.  NWI-mapped wetlands, riparian, and littoral habitats within the existing Camp Far West Hydroelectric Project Boundary. 
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3.2.4.6.1 Wetlands 
 
Wetlands are transitional lands that occur between uplands and aquatic systems.  However, 
wetlands also may include certain shallow aquatic areas and are more accurately defined 
according to the following attributes (Cowardin et al. 1979): 
 


• at least periodically, the land supports predominantly hydrophytes (i.e., vegetation 
associated with moist soil conditions) 


• the substrate is predominantly un-drained hydric soil (i.e., soil characterized by anaerobic 
conditions) 


• the substrate is non-soil (i.e., boulder, bedrock or similar substrate) and is saturated with 
water or covered by shallow water at sometime during the growing season of each year 


 
Areas of deep, permanent water are not included under the definition of wetland.  Ponds, 
swamps, marshes, bogs, springs, fens, and wet meadows are examples of wetlands. 
 
All wetlands discussed in this section are categorized as Palustrine, Riverine, or Lacustrine by 
Cowardin et al. (1979).  Eight major classes of Palustrine wetlands have been described, and one 
of these is found within the existing FERC Project Boundary (Figure 3.2.4-2).  Additionally, 
seven major classes of Riverine wetlands have been described, and one of these is found within 
the existing FERC Project Boundary.  Nine classes of Lacustrine wetlands have been described, 
and one of these occurs within the existing FERC Project Boundary.  
 
The three NWI wetland classes that may be found in the boundary are listed in Table 3.2.4-8.  
This table also provides the total linear ft of the three NWI-mapped wetland classes within the 
boundary.  Following the table, more detailed descriptions of the three defined NWI wetland 
classes are provided, including their known occurrence within the boundary, based on mapping 
of wetland types by NWI. 
 
Table 3.2.4-8.  NWI Palustrine, Riverine, and Lacustrine wetland classes within the Camp Far West 
Hydroelectric Project Area.1 


Type Definition Within FERC Project Boundary 
(ac) 


RIVERINE UNCONSOLIDATED BOTTOM 


R3UBH Riverine upper perennial, unconsolidated 
bottom, permanently flooded 5.1 


PALUSTRINE UNCONSOLIDATED BOTTOM 


PUBK Palustrine, unconsolidated bottom, 
artificially flooded 0.8 


LACUSTRINE UNCONSOLIDATED BOTTOM 


L1UBK Lacustrine limnetic, unconsolidated bottom, 
artificially flooded 1,202.3 


Total -- 1,208.2 
Source: USFWS 2010a 
1  Note that the Project Area exceeds the area within the existing FERC Project Boundary. 
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3.2.4.6.1.1 Riverine Unconsolidated Bottom (RUB) 
 
Riverine unconsolidated bottom wetlands are characterized by 25 percent or more exposed sand, 
gravel, or small stones, and 30 percent or less vegetative cover contained within an open conduit 
either naturally or artificially created which periodically or continuously contains moving water 
(Cowardin et al. 1979).  NWI mapped RUB wetlands cover approximately 5.11 ac and 4,645.14 
linear ft within the existing FERC Project Boundary (Table 3.2.4-7), and occurs at one location:  
on the southern tip of Camp Far West Reservoir just north of Little Wolf Creek. 
 
3.2.4.6.1.2 Palustrine Unconsolidated Bottom (PUB) 
 
Palustrine unconsolidated bottom wetlands are characterized by 25 percent or more exposed 
sand, gravel, or small stones, and 30 percent or less vegetative cover in nontidal wetlands 
dominated by trees, shrubs, and persistent emergents (Cowardin et al. 1979).  NWI mapped PUB 
wetlands cover approximately 0.79 ac and 926.6 ft within the existing FERC Project Boundary 
(Table 3.2.4-7), and occurs at two locations:  one occurrence is roughly centered between Camp 
Far West Road and the NSRA, the second occurrence is settled between McCourtney Road and 
west of the turnoff for the SSRA. 
 
3.2.4.6.1.3 Lacustrine Unconsolidated Bottom (LUB) 
 
Lacustrine unconsolidated bottom wetlands are characterized by 25 percent or more exposed 
sand, gravel, or small stones, and 30 percent or less vegetative cover in permanently flooded 
lakes and reservoirs (Cowardin et al. 1979).  NWI mapped Lacustrine wetlands cover 
approximately 1,202.3 ac and 128,867.9 ft within the existing FERC Project Boundary (Table 
3.2.4-7), and occurs at two locations:  one small area downstream of the Camp Far West Damn 
and Camp Far West Reservoir. 
 
3.2.4.6.1.4 Additional Information for Wetlands 
 
A wetland delineation was performed for the entirety of the Camp Far West Reservoir in 2013, 
which identified five seasonal wetlands (0.077-ac), 10 seasonal wetland swales (0.22-ac), nine 
seeps (0.457-ac), eleven emergent wetlands (1.018 ac), six irrigated wetlands (1.484 ac) and one 
scrub-shrub wetland (0.236-ac).  None of the identified wetlands were determined to be caused 
by or receiving water from the reservoir or any other Project-related sources (Sycamore 
Associates 2013b).   
 
The seasonal wetlands were scattered around the margin of the reservoir, but their water was 
provided by runoff during the rainy season.  Three of the wetlands were in ditches related to 
ground disturbance.  Plant species located in the seasonal wetlands included dallisgrass 
(Paspalum dilatatum), dock (Rumex sp.), Italian ryegrass (Festuca perennis), and English 
plantain (Plantago lanceolata), all non-native species.  There were hydric soils present 
(Sycamore Associates 2013b).  
 
The ten seasonal swales were also scattered around the reservoir margin and derived their water 
from surface runoff.  The most common plant species in the swales included spiny-fruit 
buttercup (Ranunculus muricatus), common toad rush (Juncus bufonius), Italian ryegrass, 
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whitetip clover (Trifolium variegatum), beardstyle (Pogogyne sp.), water chickweed (Montia 
fontana), and Carter’s buttercup (Ranunculus bonariensis var. trisepalus).  Hydric soils were 
located at the swale sites (Sycamore Associates 2013b). 
 
The nine seeps were all groundwater-dependent and scattered around the reservoir margins.  
They were dominated by perennial rushes (Juncus spp.) and pennyroyal (Mentha pulegium), as 
well as annuals such as seep-spring monkeyflower (Mimulus guttatus) and Italian ryegrass.  
Hydric soils were also present (Sycamore Associates 2013b). 
 
The eleven emergent wetlands on the reservoir margin are influenced by groundwater and dry 
season hydrology inputs, with some surface water dependency.  Sedges (Carex spp.), creeping 
spikerush (Eleocharis macrostachya), small mannagrass (Glyceria declinata), rushes, and 
pennyroyal were the most common vegetation at these sites.  Indicators for hydric soils were 
located at the emergent wetlands (Sycamore Associates 2013b). 
 
All of the irrigated wetlands receive water from non-Project sources, including the Wolf 
Hannaman Ditch, rural residence and livestock pastures and a Nevada Irrigation District ditch.  
These areas would not be wetlands without the presence of water from man-made irrigation 
(Sycamore Associates 2013b). 
 
Finally, the scrub-shrub wetland is located near Lakeview Lane on the southernmost arm of the 
Camp Far West reservoir.  Willows (Salix spp.) and Himlayan blackberry (Rubus armeniacus) 
makeup the majority of the vegetation.  Water may be provided by a retention pond just uphill of 
the site (Sycamore Associates 2013b). 
 
3.2.4.6.1.5 Wetlands Downstream of Camp Far West Dam 
 
The NWI identified the following nine wetland classes on the Bear River downstream of Camp 
Far West Reservoir to the confluence of the Feather River:  FFQ1C, PABFx, L1UBK, PEM1A, 
PFC1A, PUBK, R2UBH, R2USA and R2USC (USFWS 2015b).  Two of these wetland classes 
(L1UBK and PUBK) were also found within the existing FERC Project Boundary.  Table 3.2.4-9 
includes a definition of each additional class of wetlands found along the Bear River.   
 
Table 3.2.4-9.  NWI Palustrine, Riverine, and Lacustrine wetland classes in the Bear River from 
Camp Far West Dam to the Feather River. 


Type Definition 
CAMP FAR WEST TO NON-PROJECT DIVERSION DAM 


Lacustrine Unconsolidated Bottom 
L1UBK Lacustrine limnetic, unconsolidated bottom, artificially flooded 


NON-PROJECT DIVERSION DAM TO FEATHER RIVER 
Palustrine Forested 


PFO1C Palustrine, forested, seasonally flooded 
PFO1A Palustrine, forested, temporary flooded 


Palustrine Aquatic Bed 
PABFx Palustrine, aquatic bed, semipermanently flooded 


Palustrine Unconsolidated Bottom 
PUBK Palustrine, unconsolidated bottom, artificially flooded 


Palustrine Emergent 
PEM1A Palustrine, emergent, temporary flooded 


Lacustrine Unconsolidated Bottom 
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Table 3.2.4-9.  (continued) 
Type Definition 


L1UBK Lacustrine limnetic, unconsolidated bottom, artificially flooded 
Riverine Unconsolidated Bottom 


R2UBH Riverine, unconsolidated bottom 
Riverine Unconsolidated Shore 


R2USA Riverine, unconsolidated shore, temporary flooded 
R2USC Riverine, unconsolidated shore, seasonally flooded 


Source: USFWS 2010a 
 
 
3.2.4.6.2 Riparian Habitat 
 
The term “riparian” applies to the vegetation and other biological resources “…contiguous to 
and affected by surface and subsurface hydrologic features of perennial or intermittent lotic 
[rivers, streams, or drainage ways] and lentic [lakes] water bodies...” (USFWS 1997a).  
Although the term has traditionally been applied only to lotic systems, in the western U.S. 
“riparian” is also used to describe the distinctive vegetation associated with the moister 
conditions around lentic reservoirs.  Wetlands and riparian areas may overlap (e.g., riparian 
wetlands), but not all riparian areas are wetlands and not all wetlands are riparian areas. 
 
No riparian habitat was identified in the existing FERC Project Boundary in the NWI.  A 2013 
wetland delineation of Camp Far West identified riparian vegetation only on Rock Creek, 
upstream of the reservoir, where it would not be affected by water fluctuations.  Vegetation in 
that area included white alder (Alnus rhombifolia), California button willow (Cephalanthus 
occidentalis), Himalayan blackberry, and torrent sedge (Carex nudata).  The area of the Bear 
River was specifically noted as having little to no riparian vegetation (Sycamore Associates 
2013b).  
 
3.2.4.6.2.1 Riparian Habitat Below Camp Far West Reservoir 
 
The NWI did not show any riparian areas along the Bear River below Camp Far West Dam to 
the confluence with the Feather River (USFWS 2015b). 
 
3.2.4.6.3 Littoral Habitat 
 
In Lacustrine or lake systems, the littoral habitat corresponds to the shallow water area beginning 
at the lowest depth at which rooted aquatic plants can occur, regardless of whether plants are 
present.  Cowardin et al. (1979) describes the littoral zone as the wetland habitats which extend 
to a depth of 6.6 ft below the low water line.  Submerged bars, beaches, and flats are examples of 
littoral habitats.  Emergent wetlands along the shallow edges of lakes are technically littoral, but 
are classified in the NWI system as Palustrine.   
 
As stated above, 11 emergent wetlands on the reservoir margin were identified during wetland 
delineation.  These are influenced by groundwater and dry season hydrology inputs, with some 
surface water dependency.  Sedges, creeping spikerush, small mannagrass, rushes, and 
pennyroyal were the most common vegetation at these sites.  Indicators for hydric soils were 
located at the emergent wetlands (Sycamore Associates 2013b). 
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3.2.4.7 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on terrestrial resources.  The list 
was developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s 
current understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 


 Effects of Project O&M by disturbing habitat for and displacing special-status plants, 
such as big-scale balsamroot, Sierra foothills brodiaea, dwarf downingia, stinkbells, 
Boggs Lake hedge-hyssop, Ahart’s dwarf rush, dubious pea, legenere, Humboldt lily, 
pincushion navarretia, Brazilian watermeal, and natural communities (identified by 
Cal Fish and Wildlife).  All of these species, with the exception of dubious pea, have 
been identified as having the potential to occur in the Project Area. 


 Effects of Project O&M to water quality and quantity that may affect the growth, 
reproduction, and extent of populations of special status plants and natural 
communities (identified by Cal Fish and Wildlife). 


 Effects of Project O&M on the spread of invasive plant species (identified by Cal 
Fish and Wildlife). 


 Effects of Project O&M on water quantity and quality that may adversely affect the 
plant diversity, quantity, composition, and extent of wetland, riparian, and littoral 
habitats (identified by Cal Fish and Wildlife). 


 Effects of Project O&M that may impact migration, foraging, and nesting of birds 
species including special-status species such as bald eagle, golden eagle, Swainson’s 
hawk, and California black rail (identified by Cal Fish and Wildlife).  All of these 
species have been identified as having the potential to occur in the Project Area, and 
bald eagle are known to occur and nest within the FERC Project Boundary. 


 Effects of Project O&M, especially related to transmission lines, that may present 
collision and electrocution hazards to bird species, including special-status species 
such as bald eagle, golden eagle, Swainson’s hawk, and California black rail 
(identified by Cal Fish and Wildlife).  All of these species have been identified as 
having the potential to occur on the Project, and bald eagle are known to occur and 
nest within the FERC Project Boundary. 


 Effects of Project O&M on disturbing bat colonies roosting within the Project 
structures (identified by Cal Fish and Wildlife).  No bat colonies are known to roost 
within Project structures.  Five special-status bat species were identified as having the 
possibility to occur in the Project Area. 


 Effects of Project O&M on deer movement (identified by Cal Fish and Wildlife). 
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• From SSWD: 


 No additional potential Project effects. 


 
3.2.4.8 List of Attachments 
 
There are no attachments to this section. 
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3.2.5 Threatened and Endangered Species 
 
3.2.5.1 Overview 
 
In addition to this introductory information, this section is divided into three subsections.  
Section 3.2.5.2 identifies ESA-listed species,1 Section 3.2.5.3 includes a general life history for 
each ESA-listed species, and Section 3.2.5.4 describes known or potential Project effects on 
ESA-listed species. 


SSWD prepared this section on its collection of existing, relevant, and reasonably available 
information on ESA-listed species.  Specifically, SSWD found 21 source documents regarding 
ESA-listed species.  These are listed below and cited throughout the section. 
 


• Allen and Tennant 2000 


• CDFG 1987 


• CDFW 2014d 


• CDFW 2015a 


• CNPS 2015 


• Contra Costa County 2006 


• Garnet and Drum 1981 


• Hayes and Jennings 1988 


• Hughes 1999 


• Jennings and Hayes 1994 


• Jepson Interchange 2015 


• NMFS 2014 


• PFMC 2014 


• USFWS 1997b 


• USFWS 2001 


• USFWS 2005a 


• USFWS 2006 


• USFWS 2010b 


• USFWS 2015a 


                                                 
1  For the purpose of this PAD, “ESA-listed species” is a species that has a reasonable likelihood of being affected by the Project 


and is listed as threatened (FE) or endangered (FE) under the ESA, or a species that is a candidate or proposed for listing under 
the ESA.  Species for which NMFS or USFWS have completed a 90-day review and determined that significant information 
exists, are not considered ESA-listed species, and are likely discussed in Section 3.2.3 or 3.2.4. 
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• USFWS 2015d 


• Sycamore Environmental 2013 
 
3.2.5.2 ESA-Listed Species 
 
3.2.5.2.1 Listed Plants and Animals 
 
On August 25, 2015, SSWD generated a list of ESA-listed species by using the on-line IPaC at 
the USFWS’ website (USFWS 2015a) (Attachment 3.2.5A).  The IPaC query included a user-
defined polygon that encompassed the existing FERC Project Boundary plus the reach of the 
Bear River that extends from Camp Far West Dam downstream to the Feather River confluence, 
and a 1-mi wide buffer around this entire area.  The resulting list included 10 species:  4 
invertebrates; 1 amphibian; 1 reptile; 3 fishes; and 1 bird.  These were: 
 


• Endangered: 


 Conservancy fairy shrimp (Branchinecta conservatio) 


 Vernal pool tadpole shrimp and critical habitat (Lepidurus packardi) 
 


• Threatened: 


 Vernal pool fairy shrimp and critical habitat (Branchinecta lynchi) 
 California red-legged frog and critical habitat (Rana draytonii) 
 Western yellow-billed cuckoo (Coccyzus americanus occidentalis), Western U.S. 


Distinct Population Segment DPS 


 Delta smelt (Hypomesus transpacificus) 


 Steelhead, California Central Valley DPS (Oncorhynchus mykiss) and critical habitat 


 Valley elderberry longhorn beetle (Desmocerus californicus dimorphus) 


 Giant garter snake (Thamnophis gigas) 


 Central Valley spring-run Chinook salmon (O. tshawytscha) ESU and critical habitat 


No candidate species or species proposed for listing were identified. 
 
SSWD eliminated from further consideration the Delta smelt because this species does not occur 
in or near the Project Vicinity.  The species is endemic to the Sacramento-San Joaquin estuary 
and historically was documented to only occur upstream in the Sacramento River to the City of 
Sacramento (Moyle et al. 1992).  Therefore, nine species on USFWS’ August 25, 2015 list could 
potentially be affected by continued Project O&M and associated recreation. 
 
Following its IPaC query, SSWD searched several sources to identify additional ESA-listed 
species that are known or have the potential to occur within the Project Vicinity.  For fish and 
wildlife, the information sources included Cal Fish and Wildlife’s CNDDB (CDFW 2015a), the 
CWHR (CDFW 2014d), Camp Far West BA (Sycamore Environmental 2013) and NMFS’ and 
USFWS’ recovery plans.  For plants, Cal Fish and Wildlife’s CNDDB (CDFW 2015a) and 
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CNPS’ database (CNPS 2015) were used to query for the Project Vicinity plus an additional 
buffer of one USGS quadrangle.  SSWD also searched for and reviewed relevant and readily 
available reports (e.g., BAs, EIRs and EISs) and critical habitat designations that pertain to the 
Project Vicinity.  This search identified two plant species: 
 


• Endangered: 


 Hartweg’s golden sunburst (Pseudobahia bahiifolia) 
 


• Threatened: 


 Layne’s ragwort (Packera layneae) 
 
No candidate species or species proposed for listing were identified in this additional search. 
 
Due to the elevation range of the Project, SSWD eliminated from further consideration Layne’s 
ragwort because this plant is found at elevations of approximately 1,000 ft and above (Jepson 
Interchange 2015). 
 
Based on SSWD’s searches, a total of 10 species–3 endangered species and 7 threatened 
species–could potentially be affected by continued Project O&M and associated recreation.  No 
candidate or proposed for listing species are potentially affected.  Table 3.2.5-1 provides for each 
of these ESA-listed species:  1) a description of the species’ habitat requirements; and 2) 
references to any recovery plans or status reports pertaining to that species. 
 
Table 3.2.5-1.  ESA-Listed species occurring or potentially occurring in the Project Vicinity. 


Common Name 
(Scientific Name) 


Suitable Habitat 
Type 


Known Occurrence in 
Project Vicinity Status1 


Status Reports and 
Recovery Plans Relevant to 


Project Vicinity 
PLANTS 


Hartweg’s golden 
sunburst 
(Pseudobahia 
bahiifolia) 


Valley and foothill grassland, 
cismontane woodland (CNPS 
2015). 


Present in quads (Knights 
Ferry and Yuba City) adjacent 
to the Project Vicinity, (CNPS 
2015). 


FE, 
SE & 


CRPR 1B.1 
None 


INVERTEBRATES 


Valley elderberry 
longhorn beetle 
(Desmocerus 
californicus dimorphus) 


Occurs only in the Central 
Valley and adjacent foothills 
up to 3,000 feet elevation in 
association with blue 
elderberry (Sambucus nigra 
ssp. canadensis) (CNPS 
2015). 


Six occurrences found on 
CNDDB near Project 
Vicinity; four occurrences 
within Sheridan quad, one 
each in Nicolaus and 
Wheatland quads (CDFW 
2015a). 


FT Recovery Plan 
(USFWS 1984) 


Conservancy fairy 
shrimp  
(Branchinecta 
conservatio) 


Occurs in vernal pools found 
on several different 
landforms, geologic 
formations and soil types. 
Observations suggest this 
species is often found in 
pools that are relatively 
large, and turbid, at 
elevations ranging from 16 to 
5,577 ft. (USFWS 2005a). 


Reported on the USFWS IPaC 
Trust Report (USFWS 2015a) FT Recovery Plan 


(USFWS 2005a) 


Vernal pool fairy 
shrimp 
(Branchinecta lynchi) 


Endemic to grasslands of the 
Central Valley, Central Coast 
Mountains, and South Coast 
Mountains, in rain-filled 
pools (CDFW 2014d). 


Reported on the USFWS IPaC 
Trust Report (USFWS 2015a) FT Recovery Plan 


(USFWS 2005a) 
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Table 3.2.5-1.  (continued) 
Common Name 


(Scientific Name) 
Suitable Habitat 


Type 
Known Occurrence in 


Project Vicinity Status1 
Status Reports and 


Recovery Plans Relevant to 
Project Vicinity 


INVERTEBRATES (cont’d) 


Vernal pool tadpole 
shrimp 
(Lepidurus  packardi) 


Inhabits vernal pools and 
swales in the Sacramento 
Valley containing clear to 
highly turbid water (CDFW 
2014d). 


Reported on the USFWS IPaC 
Trust Report (USFWS 2015a) FE Recovery Plan 


(USFWS 2005a) 


AMPHIBIANS 


California red-legged 
frog 
(Rana draytonii) 


Suitable habitat is located in 
deep (>0.7 m), still or slow-
moving water within dense, 
shrubby riparian and upland 
habitats (Jennings and Hayes 
1994). 


Reported on the USFWS IPaC 
Trust Report (USFWS 2015a) FT Recovery Plan 


(USFWS 2002) 


REPTILES 


Giant garter snake 
(Thamnophis gigas) 


Prefers freshwater marsh and 
low gradient streams, has 
adapted to drainage canals 
and irrigation ditches 
(USFWS 2006) 


Reported on the USFWS IPaC 
Trust Report (USFWS 
2015a). Known occurrences in 
quads (Nicolaus) adjacent to 
the Project Vicinity (CDFW 
2015a). 


FT 
& ST 


Status Report 
(Ellis 1987) 


FISH 


Steelhead, California 
Central Valley DPS 
(Oncorhynchus mykiss 
irideus) 


Spawning occurs within the 
Sacramento and San Joaquin 
rivers and their tributaries 
(NatureServe 2015).  Habitat 
conditions are not suitable to 
support a self-sustaining 
population in the Bear River; 
intermittent spawning may 
occur during high flow years 
(NMFS 2014). 


Reported on the USFWS IPac 
Trust Report (USFWS 
2015a). Critical habitat 
designated in lower Bear 
River up to the Camp Far 
West Diversion Dam (70 FR 
52488) 


FT 


Status Report 
(Busby et al. 1996; Good et al. 
2005; NMFS 1997; NMFS 
1998) 
 
Restoration and Management 
Plan 
(CDFG 1991b; CDFG 1993; 
CDFG 1996a) 
 
Recovery Plan 
(NMFS 2014) 


Chinook salmon, 
Central Valley spring-
run ESU 
(Oncorhynchus 
tshawytscha) 


Spawning occurs within the 
Sacramento River and its 
tributaries. Habitat 
conditions in the Bear River 
are not suitable for Chinook 
salmon spawning (PFMC 
2014). 


Occurs in the Feather River. 
Critical habitat designated in 
the lower ~5 mi of the Bear 
River for intermittent non-
natal juvenile rearing (70 FR 
52488). 


FT 
& ST 


Status Report 
(CDFG 1996b,CDFG 1998b; 
Good et al. 2005;  NMFS 
1999)  
 
Restoration and Management 
Plan 
(CDFG 1991b; CDFG 1993) 
 
Recovery Plan 
(NMFS 2014) 


BIRDS 


Western yellow-billed 
cuckoo, Western U.S. 
DPS 
(Coccyzus americanus 
occidentalis) 


Riparian forest nester, along 
the broad, lower flood-
bottoms of larger river 
systems (CDFW 2014d). 


This species was found 
adjacent to the Project 
Vicinity within the Nicolaus 
quad (CDFW 2015a). 


FT, 
SE & BCC 


Status Report 
(CDFG 1987) 


1 Status Codes: 
BCC  Bird of Conservation Concern 
CRPR California Rare Plant Rank; 1B: Species considered rare, threatened or endangered in California and elsewhere. 


1: Species seriously threatened in California 
FE Endangered:  Any species that is in danger of extinction throughout all or a significant portion of its range. 
FT Threatened:  Any species likely to become endangered within the near future. 
SE Endangered:  Listed as endangered under CESA. 
ST Threatened:  Listed as threatened under CESA. 
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As shown in Table 3.2.5-1, four of the ESA-listed species are also listed under the CESA: 
Hartweg’s golden sunburst (SE); giant garter snake (ST); CV spring-run Chinook salmon ESU; 
and Western yellow-billed cuckoo, Western U.S. DPS (SE). 
 
3.2.5.3 ESA Listed Species Life Histories 
 
3.2.5.3.1 Hartweg’s Golden Sunburst (FE, SE & CRPR 1B.1)2 
 


3.2.5.3.1.1 Status and Critical Habitat 
 
On February 6, 1997, the USFWS listed Hartweg’s golden sunburst 
as an endangered species under the ESA (62 FR 5542).  No critical 
habitat has been designated for Hartweg’s golden sunburst (USFWS 
2015c). 
 
3.2.5.3.1.2 Recovery Plan 
 
No Recovery Plan for Hartweg’s golden sunburst has been developed 
(USFWS 2010b). 
 


A 5-year review for the species was completed by USFWS in December 2007 with no change in 
designation recommended (USFWS 2010b).  
 
3.2.5.3.1.3 Current and Historical Distribution 
 
This species is found only in the Central Valley of California.  Historically, the range of the 
species may have extended from Yuba County south to Fresno County, a range of 200 mi.  
Within this range, the species was only locally abundant.  Today, there are 16 populations on the 
eastern edge of the San Joaquin Valley.  Remaining populations are concentrated in the Friant 
region of Fresno and Madera counties and the La Grange region in Stanislaus County (USFWS 
2010b).   


This plant was found in the Knights Ferry and Yuba City USGS quadrangles near the Project 
Vicinity in the CNDDB search (CDFW 2015a).   
 
3.2.5.3.1.4 Life History and Habitat Requirements 
 
Hartweg’s golden sunburst is an annual herb (i.e. plant surviving for just one growing season) of 
the aster family.  It is a small plant of about 2 to 8 in. tall with linear leaves.  Like many other 
asters, it has a sunflower-like flower head with yellow ray and disk flowers (Baldwin et al. 
2012). 
 
Hartweg's golden sunburst occurs in open grasslands and grasslands at the margins of blue oak 
woodland, primarily on shallow, well-drained, fine-textured soils, and nearly always on the north 
or northeast facing side of Mima mounds.  These are mounds of earth roughly 1 to 6 ft high and 


                                                 
2 Photo source: <http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+1207+0492>. 
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10 to 100 ft in diameter at the base, interspersed with basins that may pond water in the rainy 
season (USFWS 2010b).  
 
3.2.5.3.1.5 Stressors and Limiting Factors 
 
USFWS reports the primary threat to Hartweg’s golden sunburst is the conversion of natural 
habitat to residential and agricultural development (62 FR 5542).  In addition, the majority of 
occurrences are located on private lands where they receive little protection. 
 
3.2.5.3.2 Valley Elderberry Longhorn Beetle (FT)3 


 
3.2.5.3.2.1 Status and Critical Habitat 
 
On August 8, 1980, USFWS listed VELB as a threatened species (45 
FR 52803).  Critical habitat has been designated for the species, 
including the American River Parkway and Sacramento zones.  The 
Project is outside of the critical habitat zones designated by USFWS, 
but portions of the Project fall within the potential range of the beetle 
(45 FR 52803).  According to the USFWS critical habitat Mapper, the 
closest critical habitat designation lies 29.2 mi south of Camp Far West 
Reservoir along the American River (USFWS 2015g). 
 


3.2.5.3.2.2 Recovery Plan 
 
The USFWS issued a VELB Recovery Plan on August 28, 1984.  On February 14, 2007, the 
USFWS completed a 5-year review, which resulted in USFWS’ recommendation that the species 
be de-listed.  In October of 2012, the USFWS began the process of reviewing the de-listing 
proposal, but it was withdrawn in September 2014 (USFWS 2015g).   
 
3.2.5.3.2.3 Current and Historical Distribution 
 
VELB is one of two subspecies of Desmocerus californicus.  The other subspecies, the 
California elderberry longhorn beetle (Desmocerus californicus californicus), is found primarily 
in coastal areas from Mendocino County to San Diego County and in the southern Sierra Nevada 
range.  The range of the VELB extends throughout California’s Central Valley and associated 
foothills from about the 3,000-ft elevation contour on the east and the watershed of the Central 
Valley on the west.  All or portions of 31 counties are included:  Alameda, Amador, Butte, 
Calaveras, Colusa, Contra Costa, El Dorado, Fresno, Glenn, Kern, Kings, Lake, Madera, 
Mariposa, Merced, Napa, Nevada, Placer, Sacramento, San Benito, San Joaquin, San Luis 
Obispo, Shasta, Solano, Stanislaus, Sutter, Tehama, Tulare, Tuolumne, Yolo and Yuba (USFWS 
1999a).   
 


                                                 
3  Photo source: <https://instruct1.cit.cornell.edu/courses/icb344/abstracts/valley-elderberry-beetle.htm>. 
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In the CNDDB search, VELB was found near the Project Vicinity in the Sheridan and Wheatland 
quads (CDFW 2015a). 
 
3.2.5.3.2.4 Life History and Habitat Requirements 
 
The VELB is dependent on its host plant, blue elderberry 
(Sambucus nigra spp. canadensis), which is a common 
component of riparian corridors and adjacent upland areas in 
the Central Valley.  There are four stages of this species’ 
life:  egg, larva, pupa and adult.  Females deposit eggs on or 
adjacent to the host elderberry.  Egg production varies, and 
females have been observed to lay between 16 and 180 eggs.  Eggs hatch within a few days of 
being deposited and larvae emerge.  The larvae bore into the wood of the host plant and create a 
long feeding gallery in the pith of the elderberry stem.  The larvae feed on the pith of the plant 
for 1 to 2 years.  When a larva is ready to pupate, it chews an exit hole to the outside of the stem 
and then plugs it with frass.4  The larva then retreats into the feeding gallery and constructs a 
pupal chamber from wood and frass.  The larvae metamorphose between December and April; 
the pupal stage lasts about a month.  The adult remains in the chamber for several weeks after 
metamorphous, and then emerges from the chamber through the exit hole.5  (USFWS 2015g.) 
 
Adults generally emerge from late-March through June and are short-lived; however, most 
records for adults occur from late-April to mid-May.  Adults feed on elderberry leaves and mate 
within the canopy (USFWS 2015g). 
 
3.2.5.3.2.5 Stressors and Limiting Factors 
 
The USFWS considers VELB, though wide-ranging, to be in long-term decline due to human 
activities that have resulted in widespread alteration and fragmentation of riparian habitats, and 
to a lesser extent, upland habitats, which support the beetle.  The primary threats to the survival 
of the beetle include: 
 


• Loss and alteration of habitat by agricultural conversion 


• Overgrazing 


• Levee construction 


• Stream and river channelization 


• Removal of riparian vegetation 


• Rip-rapping of shoreline 


• Non-native animals, such as the Argentine ant (Linepithema humile), which may eat the 
early phases of the beetle 


• Recreational, industrial and urban development 


                                                 
4  Frass is the debris or excrement produced by the insect. 
5  Photo source: <http://www.riverpartners.org/news-and-events/newsletters/201009_VELB.html>. 
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• Non-native or invasive plant species, such as giant reed (Arundo donax), Himalayan 
blackberry (Rubus armeniacus), and fig (Ficus carica), may also negatively affect the 
health and vigor of the host plant for VELB 


 
Indiscriminant insecticide and herbicide use in agricultural areas and along road right-of-ways 
may also be factors limiting the beetle's distribution.  The age and quality of individual 
elderberry shrubs/trees and stands may also be a factor in its limited distribution because 
elderberry leaves and flowers are also the beetle’s only food source (USFWS 2015g). 
 
3.2.5.3.3 Conservancy Fairy Shrimp (FE)6 


 
3.2.5.3.3.1 Status and Critical Habitat 
 
Conservancy fairy shrimp was listed under the ESA on October 19, 
1994 (USFWS 2015d). 
  
USFWS designated approximately 858,846 ac of critical habitat for 4 
vernal pool crustaceans and 11 vernal pool plants in 34 counties in 
California and 1 county in southern Oregon in a final rule dated August 
11, 2005 (70 FR 46924).  This ruling included the conservancy fairy 


shrimp.  The final designation of critical habitat for conservancy fairy shrimp is 161,786 ac.  
Critical habitat units are outlined in Butte, Colusa, Mariposa, Merced, Solano, Stanislaus, 
Tehama, and Ventura counties, CA (71 FR 7122). 
 
3.2.5.3.3.2 Recovery Plan 
 
The USFWS issued a Draft Recovery Plan for Vernal Pool Ecosystems of California and 
Southern Oregon in October 2004; the recovery plan was finalized on December 15, 2005 
(USFWS 2005a). 
 
3.2.5.3.3.3 Current and Historical Distribution 
 
The historical distribution of the conservancy fairy shrimp is not known.  However, the 
distribution of vernal pool habitats in the areas where the conservancy fairy shrimp is now 
known to occur was once more continuous and larger in area than they are today.  It is likely the 
conservancy fairy shrimp once occupied suitable vernal pool habitats throughout a large portion 
of the California Central Valley and southern coastal regions of California (Holland 1998). 
 
According to Placer County Natural Resources Report, the closest occurrence of the conservancy 
fairy shrimp is approximately 9.5 mi southeast of Camp Far West Reservoir (Placer County 
2004).  No records of conservancy fairy shrimp species were found within the Project Vicinity in 
the CNDDB search (CDFW 2015a). 
 


                                                 
6  Photo credit Dwight Harvey, United States Department of Interior (USDOI), Fish and Wildlife Service (USFWS).  URL:  
 http://www.fws.gov/sacramento/es/animal_spp_acct/conserv_shrimp.pdf 
 



http://www.fws.gov/sacramento/es/animal_spp_acct/conserv_shrimp.pdf
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3.2.5.3.3.4 Life History and Habitat Requirements 
 
Fairy shrimp are the 1-inch-long relatives of lobsters and crabs, all of which are crustaceans.  
They are translucent and have 11 pairs of appendages.  The conservancy fairy shrimp inhabits 
large, cool-water vernal pools with moderately turbid water (King et al. 1996, Helm 1998, 
Eriksen and Belk 1999).  The life history of the conservancy fairy shrimp is adapted to the 
cyclical nature of vernal pools.  Adult shrimp have been collected in the wet season, from 
November to early April.  When the pool dries out, so do the eggs, which withstand heat, cold 
and prolonged desiccation.  Hatching can initiate the same week that a pool starts to fill.  Time to 
maturity decreases with heat stress and averages about 490 days (Eriksen and Belk 1999).  
Conservancy fairy shrimp co-occur with vernal pool fairy shrimp (King et al. 1996, Helm 1998, 
Eriksen and Belk 1999).  However, they have rarely been collected from the same pool at the 
same time (Eriksen and Belk 1999).  In general, populations of conservancy fairy shrimp within 
a given pool are very large, and are usually the most abundant fairy shrimp when more than one 
species is present (Helm 1998, Eriksen and Belk 1999). 
 
The conservancy fairy shrimp does not appear to discriminate substantially between landforms, 
geologic formations, or soil types.  Helm (1998) found the mean size of pools supporting this 
species to be 299,936 sq ft, exceeding the average mean size of pools used by all other vernal 
pool branchiopods in the study.  The species has been observed at sites that are low in alkalinity 
and total dissolved solids with pH near 7 (Syrdahl 1993, Eriksen and Belk 1999).  Conservancy 
fairy shrimp have been found at elevations ranging from 16 to 5,577 ft (Eriksen and Belk 1999), 
and at water temperatures as high as 73°F (Syrdahl 1993). 
 
3.2.5.3.3.5 Stressors and Limiting Factors 
 
The current status and continuing threat to the survival and recovery of conservancy fairy shrimp 
is attributable to extensive loss of suitable habitat from agricultural conversion, urbanization and 
surface mining.  Habitat loss also occurs as a result of changes to natural hydrology, introduction 
of invasive species, introduction of incompatible grazing regimes (e.g., insufficient grazing for 
prolonged periods), infrastructure development projects (e.g., roads, water storage and 
conveyance, utilities), recreational activities (e.g., off-highway vehicles and hiking), erosion, 
climatic and environmental change and contamination (USFWS 2005a). 
 
3.2.5.3.4 Vernal Pool Fairy Shrimp (FT) and Vernal Pool Tadpole Shrimp (FE)7,8 
 
3.2.5.3.4.1 Status and Critical 


Habitat 
 
Vernal pool fairy shrimp and 
vernal pool tadpole shrimp were 
listed under the ESA on September 
19, 1994 (59 FR 48136). 
 


                                                 
7  Photo source: <http://www.fws.gov/cno/es/images/Graphics/VPFS_5-yr%20review%20CNO%20FINAL%2027Sept07.pdf>. 
8  Photo source: <http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0102+0261>. 
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Critical habitat for vernal pool fairy shrimp and vernal pool tadpole shrimp, along with other 
vernal pool species, was originally designated in final rule on August 6, 2003 (68 FR 46684).  
The revised final rule for critical habitat was published on February 10, 2006, providing 35 
critical habitat units for the vernal pool fairy shrimp, totaling 597,821 ac, and 18 critical habitat 
units for the vernal pool tadpole shrimp, totaling 228,785 ac (71 FR 7118).  The closest critical 
habitat units to the Project are approximately 4.3 mi away, just outside of Lincoln’s Regional 
Airport for vernal pool fairy shrimp only, and 7.5 mi away, just outside of Beale Air Force Base 
for both species (USFWS 2015e). 
 
3.2.5.3.4.2 Recovery Plan 
 
The USFWS issued a Draft Recovery Plan for Vernal Pool Ecosystems of California and 
Southern Oregon in October 2004; the recovery plan was finalized on December 15, 2005 
(USFWS 2005a). 
 
A 5-year review, initiated in 2006, concluded with a recommendation of no status change for 
vernal pool fairy shrimp or vernal pool tadpole shrimp (73 FR 11945).  Another 5-year review 
was initiated on May 25, 2011 (76 FR 30377). 
 
3.2.5.3.4.3 Current and Historical Distribution 
 
The vernal pool fairy shrimp occurs in California from Shasta County south to Tulare County 
and in Jackson County, Oregon.  Most of the known occurrences are on the eastern side of the 
Central Valley and in the central Coast Ranges, with disjunct populations in San Luis Obispo 
County, Santa Barbara County and Riverside County, California, and southern Oregon (Eng et 
al. 1990, Eriksen and Belk 1999).  Although the species has a wide geographic range, 
populations are usually small.  Extensive conversion of natural habitats for agriculture, urban 
development, landfills, and water supply/flood control projects has substantially diminished and 
fragmented the historical range.  The long-term viability of populations may be associated with 
vernal pool complexes where there are suitable pools under different climatic conditions.  The 
current distribution of the species includes small or isolated populations that are probably not 
viable.  
 
The vernal pool tadpole shrimp is currently distributed across the Central Valley of California 
and in the San Francisco Bay area.  The species’ distribution has been greatly reduced from 
historical times as a result of widespread destruction and degradation of its vernal pool habitat.  
Vernal pool habitats in the Central Valley now represent only about 25 percent of their former 
area, and remaining habitats are considerably more fragmented and isolated than during 
historical times (Holland 1998).  Vernal pool tadpole shrimp are uncommon even where vernal 
pool habitats occur.  Helm (1998) found vernal pool tadpole shrimp in only 17 percent of vernal 
pools sampled across 27 counties, and Sugnet (1993) found this species at only 11 percent of 
3,092 locations. 
 
In the Northwestern Sacramento Vernal Pool Region, vernal pool tadpole shrimp are found at the 
Stillwater Plains and in the vicinity of the City of Redding in Shasta County (USFWS 2015e).  
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In the Northeastern Sacramento Vernal Pool Region, vernal pool tadpole shrimp have been 
documented on private land in the vicinity of Chico in Butte County.  They have also been 
documented in Tehama County at the Vina Plains Preserve, the Dales Lake Ecological Reserve 
and on California Department of Transportation land (USFWS 2005a). 
 
The largest concentration of vernal pool tadpole shrimp occurrences are found in the 
Southeastern Sacramento Vernal Pool Region, where the species occurs on a number of public 
and private lands in Sacramento County.  Vernal pool tadpole shrimp are also known to occur in 
a few locations in Yuba and Placer counties, including Beale Air Force Base (USFWS 2005a).   
 
In the Solano-Colusa Vernal Pool Region, the vernal pool tadpole shrimp occurs in the vicinity 
of Jepson Prairie, Travis Air Force Base, near Montezuma in Solano County and in the 
Sacramento National Wildlife Refuge in Glenn County.  In the San Joaquin Vernal Pool Region, 
vernal pool tadpole shrimp are known to occur in the Grasslands Ecological Area, on private 
land in Merced County and in a single location in both Tulare and Kings counties.  In the 
Southern Sierra Foothills region, the species occurs at the Stone Corral Ecological Preserve in 
Tulare County, on ranchlands in eastern Merced County, at the Big Table Mountain Preserve in 
Fresno County and at a few locations in Stanislaus County.  In the Central Coast Vernal Pool 
Region, the vernal pool tadpole shrimp is found on the San Francisco National Wildlife Refuge 
and private land in Alameda County (USFWS 2005a). 
 
According to Placer County Natural Resources Report, the closest occurrence of the vernal pool 
fairy shrimp is approximately 5 mi southeast of Camp Far West Reservoir.  Similarly, the closest 
occurrence of the vernal pool tadpole shrimp is approximately 15 mi southeast of the reservoir 
(Placer County 2004).  No records of either fairy shrimp species were found within the Project 
Vicinity in the CNDDB search (CDFW 2015a).  
 
3.2.5.3.4.4 Life History and Habitat Requirements 
 
Fairy shrimp are generally restricted to seasonal aquatic habitats where predatory fish do not 
occur.  Female fairy shrimp of all species carry their eggs in a ventral brood sac.  The eggs either 
are dropped to the pool bottom or remain in the brood sac until the mother dies and sinks.  When 
the pool dries, the eggs dry and remain dormant in the dry pool bed until rain and other 
environmental stimuli cause them to hatch.  Resting fairy shrimp eggs are commonly referred to 
as cysts and capable of withstanding heat, cold and prolonged desiccation.  When the pools refill, 
some, but not all, of the cysts may hatch.  The cyst bank in the soil may contain cysts from 
several years of breeding (USFWS 2005a).  
 
The vernal pool fairy shrimp occupies a variety of different vernal pool habitats, from small, 
clear, sandstone rock pools to large, turbid, alkaline, grassland valley floor pools (Eng et al. 
1990, Helm 1998).  Although the vernal pool fairy shrimp has been collected from large vernal 
pools, including one exceeding 25 ac in area (Eriksen and Belk 1999), it tends to occur primarily 
in smaller pools (Platenkamp 1998); most frequently found in pools measuring less than 0.05-ac 
in area (Gallagher 1996, Helm 1998) in grass or mud-bottomed swales or basalt depression pools 
in grasslands that have not been mowed.  The vernal pool fairy shrimp typically occurs at 
elevations from 30 to 4,000 ft (Eng et al. 1990), although two sites in the Los Padres National 
Forest have been found to contain the species at an elevation of 5,600 ft.  The vernal pool fairy 
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shrimp has been collected at water temperatures as low as 4.5°C (Eriksen and Belk 1999) and 
has not been found in water temperatures above about 23°C (Helm 1998, Eriksen and Belk 
1999).  The species is typically found in pools with low to moderate amounts of salinity or total 
dissolved solids (Collie and Lathrop 1976, Keeley 1984, Syrdahl 1993).  Vernal pools are mostly 
rain fed, resulting in low nutrient levels and dramatic daily fluctuations in pH, DO and carbon 
dioxide (Keeley and Zedler 1998).  Although there are many observations of the environmental 
conditions where vernal pool fairy shrimp have been found, there have been no experimental 
studies investigating the specific habitat requirements of this species. Platenkamp (1998) found 
no significant differences in vernal pool fairy shrimp distribution between four different 
geomorphic surfaces studied at Beale Air Force Base. 
 
Although the vernal pool tadpole shrimp is adapted to survive in seasonally available habitat, the 
species has a relatively long life span, compared to other vernal pool crustaceans.  Helm (1998) 
found that the vernal pool tadpole shrimp lived significantly longer than any other species 
observed under the same conditions, except for the California fairy shrimp.  Vernal pool tadpole 
shrimp continue growing throughout their lives, periodically molting their shells.  These shells 
can often be found in vernal pools where vernal pool tadpole shrimp occur.  Helm (1998) found 
that vernal pool tadpole shrimp took a minimum of 25 days to mature and the mean age at first 
reproduction was 54 days. 
 
3.2.5.3.4.5 Stressors and Limiting Factors 
 
The current status and continuing threat to the survival and recovery of vernal pool fairy shrimp 
and vernal pool tadpole shrimp is attributable to extensive loss of suitable habitat from 
agricultural conversion, urbanization and surface mining.  Habitat loss also occurs as a result of 
changes to natural hydrology, introduction of invasive species, introduction of incompatible 
grazing regimes (e.g., insufficient grazing for prolonged periods), infrastructure development 
projects (e.g., roads, water storage and conveyance, utilities), recreational activities (e.g., off-
highway vehicles and hiking), erosion, climatic and environmental change and contamination 
(USFWS 2005a). 
 
3.2.5.3.5 California Red-Legged Frog (FT)9 


 
3.2.5.3.5.1 Status and Critical Habitat 
 
The California Red-Legged Frog (CRLF) was listed as 
threatened on May 23, 1996 (61 FR 25813). 
 
Critical habitat was originally designated for CRLF on March 
13, 2001 and re-designated on April 13, 2006 (71 FR 19244).  


However, due to court challenges and questions about scientific validity, USFWS made a series 
of revisions to critical habitat for the CRLF.  The final critical habitat designation was issued on 
March 17, 2010 (75 FR 12816).  The closest critical habitat to the Project is approximately 24 mi 
away, just outside of Foresthill near Lake Clementine (USFWS 2015e). 
 


                                                 
9  Photo source: <http://calphotos.berkeley.edu/imgs/512x768/0000_0000/1201/0035.jpeg>. 
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The criteria for the CRLF critical habitat are:  1) suitable aquatic habitat; 2) associated uplands; 
and 3) suitable dispersal habitat connecting suitable aquatic habitat (Allen and Tennant 2000; 
USFWS 2001).  At a minimum, this will include two or more suitable breeding locations, one of 
which must be a permanent water source, associated uplands surrounding these water bodies 
(extending to 500 ft from the water’s edge) all within 1.25 mi of one another and connected by 
barrier-free dispersal habitat of at least 500 ft in width. 
 
3.2.5.3.5.2 Recovery Plan 
 
A recovery plan has been developed for CRLF.  Recovery criteria for this species include 
protection and management of suitable habitats within core areas, stable populations distributed 
within viable metapopulations, and re-establishment of at least one population within each core 
area where CRLF is currently absent (USFWS 2002). 
 
3.2.5.3.5.3 Current and Historical Distribution 
 
The historical range of the CRLF extends through Pacific slope drainages from Shasta County, 
California, to Baja California, Mexico, including the Coast Ranges and the west slope of the 
Sierra Nevada Range at elevations below 4,000 ft.  The current range of this species is greatly 
reduced, with most remaining populations occurring along the coast from Marin County to 
Ventura County.  In the Sierra Nevada region, where the species was once widespread, there are 
only eight known extant populations of CRLF, most of which contain few adults (Shaffer et al. 
2004; Tatarian and Tatarian 2010; 71 FR 19244).   
 
There is one known CRLF population in Yuba County, one in Nevada County and one in the 
adjacent County of Butte.  No records of CRLF were found within the Project Vicinity in the 
CNDDB search (CDFW 2015a).   
 
3.2.5.3.5.4 Life History and Habitat Requirements 
 
CRLF breeding occurs from late November to late April in ponds or in backwater pools or 
creeks.  Egg masses are attached to emergent vegetation such as cattails (Typha spp.) and 
bulrushes (Scirpus spp.).  Larvae remain in these aquatic habitats until metamorphosis.  
Increased siltation during the breeding season can cause asphyxiation of eggs and small larvae.  
Larvae typically metamorphose between July and September and most likely feed on algae 
(Jennings and Hayes 1994). 
 
Outside of the breeding season, adults may disperse upstream, downstream, or upslope of 
breeding habitat to forage and seek sheltering habitat, which may consist of small-mammal 
burrows, leaf litter, and other moist sites in or near (i.e., up to 200 ft) from riparian areas 
(Jennings and Hayes 1994; 71 FR 19244).  During wet periods, long distance dispersal of up to 
1-mi may occur between aquatic habitats, including movement through upland habitats or 
ephemeral drainages (71 FR 19244).  Seeps and springs in open grasslands can function as 
foraging habitat or refuges for wandering frogs (USFWS 1997b).   
 
CRLF is primarily associated with perennial ponds or pools and perennial or seasonal streams 
where water remains for a minimum of 20 weeks beginning in the spring (i.e., sufficiently long 
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for breeding to occur and larvae to complete development) (Jennings and Hayes 1994, 71 FR 
19244).  Dense, shrubby riparian vegetation (e.g. willow [Salix spp.] and tule [Schoenoplectus 
spp.] species), and bank overhangs are important features of CRLF breeding habitat.  Suitable 
aquatic habitats include natural and manmade ponds, backwaters within streams and creeks, 
marshes, lagoons and dune ponds.  CRLF is not characteristically found in deep lacustrine 
habitats (e.g. deep lakes and reservoirs).  A minimum water depth of 0.66-ft during the entire 
tadpole rearing season is required.  Locations with the highest densities of CRLF exhibit dense 
emergent or shoreline riparian vegetation closely associated with moderately deep (greater than 
2.3 ft), still, or slow-moving water.  The types of vegetation that seem to provide the most 
suitable structure are willows, cattails and bulrushes at or close to the water level, which shade a 
substantial area of the water (Hayes and Jennings 1988).  Another correlate to CRLF occurrence 
is the absence or near-absence of introduced predators, such as American bullfrog and predatory 
fish, particularly Centrarchids, which feed on the larvae at higher rates than native predatory 
species (Hayes and Jennings 1988), and mosquitofish.  Hiding cover from predators may be 
provided by emergent vegetation, undercut banks and semi-submerged root wads (USFWS 
2005b).  Some habitats that are not suitable for breeding (e.g., shallow or short-seasonal 
wetlands, pools in intermittent streams, seeps and springs) may constitute habitats for 
aestivation, shelter, foraging, predator avoidance and juvenile dispersal.  
 
The most comprehensive analysis of CRLF distribution and habitat use in the Sierra Nevada 
(Barry and Fellers 2013) suggests that historical CRLF habitat was associated with small, 
narrow, permanent or nearly permanent creeks near the headwaters, where small populations of 
CRLF occurred.  Current available habitat in the species’ range within the Sierra Nevada 
includes ponds of anthropogenic origin, including small instream impoundments (e.g., 
abandoned lumber mill ponds), excavated ponds, and mining tailing ponds. 
 
Suitable upland habitat consists of all upland areas (riparian or otherwise) within 500 ft of the 
water’s edge, but not further than the watershed boundary.  This upland habitat is important in 
maintaining the integrity of CRLF aquatic/breeding habitat as land use activities adjacent to and 
upstream of suitable aquatic habitat greatly affect the quality of aquatic/breeding habitat 
downstream (Allen and Tennant 2000).  
 
Suitable dispersal habitat consists of all upland and wetland habitat that connect two or more 
patches of suitable aquatic habitat within 1.25 mi of one another.  Dispersal habitat must be at 
least 500 ft wide and free of barriers, such as heavily traveled roads (roads with more than 30 
cars per hour), moderate to high-density urban or industrial developments and large reservoirs.  
The healthiest CRLF populations persist and flourish where suitable breeding and non-breeding 
habitats are interspersed throughout the landscape and are interconnected by un-fragmented 
dispersal habitat (Allen and Tennant 2000). 
 
3.2.5.3.5.5 Stressors and Limiting Factors 
 
According to the CRLF Recovery Plan (USFWS 2002), factors associated with declining 
populations of CRLF include degradation and loss of its habitat through: agriculture, 
urbanization, mining, overgrazing, recreation, timber harvesting, the introduction of non-native 
plants that affect the frog’s habitat, impoundments, water diversions, degraded water quality, use 
of pesticides, and introduced predators (e.g., American bullfrog, crayfish [Procambarus clarkii 
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and Pacifastacus leniusculus], and non-native predatory fish, such as smallmouth bass and 
mosquitofish).  In an experiment, the presence of American bullfrog tadpoles significantly 
lowered survival of CRLF tadpoles to metamorphosis (Lawler et al. 1999), probably through 
competition.  
 
3.2.5.3.6 Giant Garter Snake (FT & ST)10 
 
3.2.5.3.6.1 Status and Critical Habitat 
 
The giant garter snake was listed as threatened on November 19, 1993 (58 FR 54053).  No 
critical habitat has been designated for this species. 
 
3.2.5.3.6.2 Recovery Plan 
 
The USFWS issued a Draft Recovery Plan for giant garter snakes on June 2, 1999, but the plan 
was never finalized (USFWS 1999b). 
 
A 5-year review for the species was completed by USFWS in December 2007 with no change in 


designation recommended (USFWS 2006).  
 
3.2.5.3.6.3 Current and Historical Distribution 
 
Historically, this snake ranged from Kern County north 
along the Central Valley to Butte County, with a gap in 
the central part of the valley.  Currently, the species 
ranges from Glenn County to the southern edge of the San 
Francisco Bay Delta, and from Merced County to 
northern Fresno County, apparently no longer occurring 


from south of northern Fresno County (California Herps 2015). 
 
The CNDDB search indicated an occurrence of giant garter snake in the Nicolaus USGS 
quadrangle adjacent to the Project Vicinity (CDFW 2015a). 
 
3.2.5.3.6.4 Life History and Habitat Requirements 
 
Endemic to valley floor wetlands in the Sacramento and San Joaquin valleys of California, the 
giant garter snake inhabits marshes, sloughs, ponds, small lakes, low gradient streams, and other 
waterways and agricultural wetlands, such as irrigation and drainage canals and rice fields (58 
FR 54053).  Key features of these habitats include:  1) adequate water during the active season 
(early spring through mid-fall) to uphold a sufficient prey base; 2) emergent vegetation for cover 
and foraging habitat; 3) upland habitat with grassy banks and openings to waterside vegetation 
for basking; and 4) higher elevation upland areas for cover and refuge from flood waters during 
the inactive season (Contra Costa County 2006). 
 


                                                 
10 Photo source: <http://www.californiaherps.com/snakes/pages/t.gigas.html>. 
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3.2.5.3.6.5 Stressors and Limiting Factors 
 
The species is threatened by habitat loss caused by numerous factors, primarily urbanization, 
agricultural, and flood control activities (56 FR 67046).  Conversion of wetlands for agricultural, 
urban, and industrial development has resulted in the loss of over 90 percent of fit habitat for the 
giant garter snake in the Central Valley (Contra Costa County 2006). 
 
3.2.5.3.7 Steelhead, California Central Valley DPS (FT)11 
 


3.2.5.3.7.1 Status and Critical Habitat 
 
On March 19, 1998 (63 FR 13347) NMFS listed the 
Central Valley DPS of steelhead as threatened, concluding 
that the risks to Central Valley (CV) steelhead had 


diminished since the completion of the 1996 status review based on a review of existing and 
recently implemented State conservation efforts and federal management programs (e.g., Central 
Valley Project Improvement Act Anadromous Fish Restoration Plan, CALFED Bay-Delta 
Program) that address key factors for the decline of this species.  On January 5, 2006, NMFS 
reaffirmed the threatened status of the CV steelhead DPS (71 FR 834) and applied the DPS 
policy to the species because the resident and anadromous life forms of steelhead remain 
“markedly separated” as a consequence of physical, ecological and behavioral factors, and may 
therefore warrant delineation as a separate DPS (71 FR 834). 
 
The DPS includes all naturally spawned anadromous O. mykiss populations below natural and 
man-made impassable barriers in the Sacramento and San Joaquin Rivers and their tributaries, 
excluding steelhead from San Francisco and San Pablo Bays and their tributaries (63 FR 13347).  
Two artificial propagation programs are considered to be part of the DPS-the Coleman National 
Fish Hatchery, and Feather River Fish Hatchery (FRFH) steelhead hatchery programs.  NMFS 
determined that these artificially propagated stocks are no more divergent relative to the local 
natural populations than what would be expected between closely related natural populations 
within the DPS (71 FR 834). 
 
On February 16, 2000 (65 FR 7764), NMFS published a final rule designating critical habitat for 
CV steelhead DPS.  Critical habitat was designated to include all river reaches accessible to 
listed steelhead in the Sacramento and San Joaquin rivers and their tributaries in California.  
NMFS proposed new critical habitat for CV steelhead on December 10, 2004 (69 FR 71880) and 
published a final rule designating critical habitat on September 2, 2005 (70 FR 52488).  In the 
Bear River, NMFS designates CV steelhead critical habitat to include the area defined in the 
CALWATER Marysville Hydrologic Unit 5515 (i) Lower Bear River Hydrologic Sub-area 
551510. Outlet(s) = Bear River (Lat 39.9398, Long –121.5790) upstream to endpoint(s) in Bear 
River (39.0421, –121.3319), which means the upstream extent is at the non-Project diversion 
dam (70 FR 52488). 
 


                                                 
11  Photo found at: http://www.fish.state.pa.us/pafish/steelhdm.jpg. 
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3.2.5.3.7.2 Recovery Plan 
 
The Recovery Plan (NMFS 2014) states that the Bear River does not provide suitable habitat for 
self-sustaining populations of anadromous salmonids, including CV steelhead, and that any CV 
steelhead that intermittently spawn in the Bear River during high flow years are likely strays 
from the FRFH.  Moreover, water temperatures during the summer likely preclude year-round 
juvenile rearing, indicating that any juveniles present would have to leave the river to continue to 
rear in freshwater. 
 
3.2.5.3.7.3 Current and Historical Distribution 
 
CV steelhead historically ranged throughout accessible tributaries and headwaters of the 
Sacramento and San Joaquin rivers prior to major dam construction, water development, and 
other watershed disturbances.  In the Bear River, historic population estimates do not exist for 
steelhead. 
 
CV steelhead was not reported on the CNDDB search in or near the Project Vicinity (CDFW 
2015a) 
 
3.2.5.3.7.4 Life History and Habitat Requirements 
 
“Steelhead” is the name commonly applied to the anadromous form of the biological species O. 
mykiss.  Steelhead exhibits perhaps the most complex suite of life-history traits of any species of 
Pacific salmonid.  Members of this species can be anadromous or freshwater residents and, under 
some circumstances, members of one form can apparently yield offspring of another form.  
 
Due to a lack of documentation of CV steelhead occurring in the Bear River, there is no 
information on the life history of any CV steelhead that may intermittently spawn there.  
However, assuming that CV steelhead that may spawn in the Bear River are likely FRFH-origin 
fish, recent studies in the lower Yuba River, another tributary to the Feather River, are likely 
representative of general life history conditions for steelhead that would have the potential to 
spawn in the Bear River, described below. 
 
The Lower Yuba River Accord, River Management Team (RMT 2010; 2013) identified the 
period extending from August through March as encompassing the majority of the upstream 
migration and holding of adult CV steelhead in the lower Yuba River.  CV steelhead adults 
typically spawn from December through April with peaks from January through March in small 
streams and tributaries where cool, well-oxygenated water is available year-round (Hallock et al. 
1961; McEwan 2001).  Based on all available information collected to date, the RMT (2013) 
recently identified the CV steelhead spawning period in the lower Yuba River as extending from 
January through April, with embryo incubation extending into May.  Juvenile CV steelhead 
rearing in the lower Yuba River exhibits a variety of temporal periods.  Some juvenile CV 
steelhead may rear in the lower Yuba River for a short duration (i.e., up to a few months) 
whereas others may spend from 1 to 3 years rearing in the river.  Review of available data 
indicates that emigration of CV steelhead smolts 1 year old and older (yearling+) may extend 
from October through mid-April.  (RMT 2010; 2013.) 
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Female steelhead construct redds within a range of depths and velocities in suitable gravels, 
oftentimes in pool tailouts and heads of riffles.  Steelhead eggs incubate in redds for 3 to 14 
weeks prior to hatching, depending on water temperatures (Shapovalov and Taft 1954; Barnhart 
1991).  After hatching, alevins, newly spawned salmon or trout still carrying the yolk, remain in 
the gravel for an additional 2 to 5 weeks while absorbing their yolk sacs prior to emergence 
(Barnhart 1991).  The entire egg incubation life stage encompasses the time adult CV steelhead 
select a spawning site through the time when emergent fry exit the gravel (CALFED and YCWA 
2005). 
 
In general, it has been reported that after emergence, steelhead fry move to shallow-water, low-
velocity habitats, such as stream margins and low gradient riffles, and will forage in open areas 
lacking instream cover (Hartman 1965; Everest et al. 1986; Fontaine 1988).  As fry increase in 
size and their swimming abilities improve in late summer and fall, juvenile steelhead have been 
reported to increasingly use areas with cover and show a preference for higher velocity, deeper 
mid-channel areas near the thalweg (Hartman 1965; Everest and Chapman 1972; Fontaine 1988). 
 
Juvenile steelhead have been reported to occupy a wide range of habitats, preferring deep pools 
as well as higher velocity rapid and cascade habitats (Bisson et al. 1982, 1988).  During the 
winter period of inactivity, steelhead prefers low velocity pool habitats with large rocky substrate 
or woody debris for cover (Hartman 1965; Swales et al. 1986; Raleigh et al. 1984; Fontaine 
1988).  During periods of low temperatures and high flows associated with the winter months, 
juvenile steelhead seek refuge in interstitial spaces in cobble and boulder substrates (Bustard and 
Narver 1975; Everest et al. 1986). 
 
Aside from cutthroat trout (O. clarki), steelhead is the only anadromous species of the genus 
Oncorhynchus in which adults can survive spawning and return to fresh water to spawn in 
subsequent years.  Individuals that survive spawning return to sea between April and June (Mills 
and Fisher 1994).  The frequency of repeat spawning is higher for females than for males (Ward 
and Slaney 1988; Meehan and Bjornn 1991; Behnke 1992).  In the Sacramento River, Hallock 
(1989) reported that 14 percent of CV steelhead returned to spawn a second time.  In the lower 
Yuba River, Mitchell (2010) reports that, based on scale analysis, 2 of the 10 wild CV steelhead 
were on their second spawning migration at the time of capture, as indicated by a spawning 
check between the first and second ocean growth zones. 
 
3.2.5.3.7.5 Stressors and Limiting Factors 
 
Major modifications to habitat in the Bear River result from water diversions during the 
irrigation season, historical hydraulic mining, and construction of Rollins Dam which caused a 
substantial reduction in downstream sediment transport.  It is estimated that 125 million cubic 
meters (160 million cu yds) of mining sediment is stored in the lower Bear River.  The high 
volume of mining sediment, as well as the restricting levees, has resulted in a shallow and deeply 
incised channel in the lower Bear River (NMFS 2014). 
 
Inadequate flow in the Bear River reportedly prevents the establishment of a self-sustaining CV 
steelhead population; however, during high flow events CV steelhead are known to utilize the 
river for limited spawning.  Because CV steelhead spawning likely only occurs during wet years, 
existing flow conditions are likely adequate to support CV steelhead embryo incubation. 
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However, the current system of diversions in the Bear River Watershed results in abnormal flow 
fluctuations, in contrast to historical natural seasonal flow variations (NMFS 2014). 
 
Although flows may be sufficient for CV steelhead embryo incubation during the years when 
they are able to spawn in the Bear River, reports that physical habitat conditions in the Bear 
River below Camp Far West Reservoir currently are not suitable for the natural production of 
anadromous fish, including CV steelhead.  Salmonid spawning is reportedly severely limited due 
to silted spawning gravel in the Bear River (NMFS 2014). 
 
The USFWS identified high water temperatures as one of the factors limiting CV steelhead 
production in the Bear River, which likely preclude CV steelhead over-summer juvenile rearing 
in the Bear River.  However, NMFS (2014) states that water temperatures should be cool enough 
by November to support CV steelhead adult immigration and are cool enough during the winter 
months to support CV steelhead spawning and embryo incubation.  Therefore, while CV 
steelhead may immigrate and spawn in the Bear River during some years, juveniles would likely 
have to leave the Bear River to continue to rear in freshwater. 
 
Because habitat conditions do not support a self-sustaining population of CV steelhead in the 
Bear River, CV steelhead that spawn during high flow years likely originated from the FRFH 
(NMFS 2014). 
 
3.2.5.3.8 Chinook Salmon, Central Valley Spring-Run ESU (FT & ST)12 
 


3.2.5.3.8.1 Status and Critical Habitat 
 
On September 16, 1999, NMFS listed the Central 
Valley ESU of spring‐run Chinook salmon as 
threatened (64 FR 50394).  On June 14, 2004, 
following a 5‐year species status review, NMFS 


proposed that CV spring‐run Chinook salmon remain a threatened species based on the 
Biological Review Team’s strong majority opinion that the CV spring‐run Chinook salmon ESU 
is ‘‘likely to become endangered within the foreseeable future’’ due to the greatly reduced 
distribution of CV spring-run Chinook salmon and hatchery influences on the natural population.  
On June 28, 2005, NMFS reaffirmed the threatened status of the CV spring‐run Chinook salmon 
ESU, and included the FRFH spring-run Chinook salmon population as part of the CV spring-
run Chinook salmon ESU (70 FR 37160).  
 
Critical habitat was designated for the CV spring-run Chinook salmon ESU on September 2, 
2005 (70 FR 52488).  The ESU for CV spring‐run Chinook salmon is defined as all naturally 
spawned populations of spring-run Chinook salmon in the Sacramento River and its tributaries, 
including the FRFH population.  In the Bear River, NMFS designates CV spring-run Chinook 
salmon critical habitat to include the area defined in the CALWATER Marysville HU 5515, 
Lower Yuba River Hydrologic Sub-area 551510. Outlet(s) = Bear River (Lat 38.9398, Long-
121.5790) upstream to endpoint(s) in:  Bear River (38.9783,-121.5166), which means the 
upstream extent is approximately to RM 5 in the Bear River (70 FR 52488). 


                                                 
12  Photo found at: http://pictures.thesalmon.com.ar/salmonpicturesChinookSalmon.html. 
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3.2.5.3.8.2 Recovery Plan 
 
The NMFS (2014) Recovery Plan states that the Bear River does not provide suitable habitat for 
self-sustaining populations of anadromous salmonids.  Moreover, water temperatures during the 
summer likely preclude year-round juvenile rearing.  CV spring-run Chinook salmon use of the 
lower Bear River is likely restricted to use by non-natal juveniles originating from the Feather or 
Yuba rivers during higher flow years. 
 
3.2.5.3.8.3 Current and Historical Distribution 
 
Section 305(b)(2) of the 1996 amendments to the Magnuson-Stevens Fishery Conservation and 
Management Act (MSFCMA) (16 USC 1801 et seq.) requires the identification of EFH for 
federally managed fishery species and the implementation of measures to conserve and enhance 
this habitat.   In the Mid-Pacific Region, the Pacific Fisheries Management Council designates 
EFH and NMFS approves the designation.  EFH includes specifically identified waters and 
substrate necessary for fish spawning, breeding, feeding, or growth to maturity and covers a 
species’ full life cycle (16 USC 1802(10)).  EFH only applies to commercial fisheries.  Chinook 
salmon habitat has been identified as Pacific salmon EFH in the Bear River upstream to Camp 
Far West Dam (PFMC 2014).  EFH applies to all runs of Chinook salmon potentially present in 
the Bear River. 
 
Four distinct runs of Chinook salmon spawn in the Sacramento-San Joaquin River system, with 
each run named for the season when the majority of the run enters freshwater as adults.  
Historically, spring-run Chinook salmon occurred in the headwaters of all major river systems in 
the Central Valley where natural barriers to migration were absent.  Beginning in the 1880s, 
harvest, water development, construction of dams that prevented access to headwater areas, and 
habitat degradation significantly reduced the number and range of CV spring-run Chinook 
salmon.  Presently, Mill, Deer, and Butte creeks in the Sacramento River system support self-
sustaining, persistent populations of CV spring-run Chinook salmon.   
 
The upper Sacramento, Yuba, and Feather rivers also are reported to support CV spring-run 
Chinook salmon.  However, these populations may be hybridized to some degree with fall-run 
Chinook salmon.  CV spring-run Chinook salmon acquired and maintained genetic integrity 
through reproductive (spatial-temporal) isolation from other CV Chinook salmon runs.  
However, construction of dams has prevented access to headwater areas and much of this 
historical reproductive isolation has been compromised, resulting in intermixed life history traits 
in many remaining habitats.   
 
3.2.5.3.8.4 Life History and Habitat Requirements 
 
NMFS (2014) reports that the Bear River does not provide adequate physical habitat or suitable 
flow or water temperature conditions that could support self-sustaining anadromous salmonid 
populations.  CV spring-run Chinook salmon was not identified in NMFS (2014) Recovery Plan 
as a species that historically or currently exists in the Bear River.  However, as previously 
mentioned, NMFS did designate critical habitat for CV spring-run Chinook salmon in the lowest 
5 mi of the Bear River for non-natal juvenile rearing (70 FR 52488).  NMFS included the lower 
reach of the Bear River in the critical habitat designation, in part, because the habitat may serve 
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as refugia from high water conditions and catastrophic events (70 FR 52488), which suggests 
that non-natal juvenile CV spring-run Chinook salmon, presumably originating from the Feather 
River or Yuba River, may utilize the lower Bear River during high flow events.  If non-natal 
juvenile CV spring-run Chinook salmon primarily access the lower Bear River during high flow 
years, flow-dependent habitat in the lower Bear River would likely not be limiting during those 
periods. 
 
CV spring-run Chinook salmon fry generally emerge from the gravel from November to March 
(Moyle 2002).  Most juvenile Chinook salmon emigrate from the lower Feather River within a 
few months of emergence.  However, some CV spring-run Chinook salmon juveniles reportedly 
rear for up to 15 months prior to emigrating (NMFS 2014).  While non-natal juvenile CV spring-
run Chinook salmon may rear year-round, based on the generally unsuitable habitat conditions in 
the lower Bear River during the summer and fall, juveniles would likely only utilize the lower 
Bear River during the higher flow spring months. 
 
The CNDDB had no reports of the CV spring-run Chinook salmon in or near the Project Vicinity 
(CDFW 2015a).  
 
3.2.5.3.8.5 Stressors and Limiting Factors 
 
Although the Bear River historically supported fall-run Chinook salmon, CV spring-run Chinook 
salmon were apparently not present.  This may be in part due to the fact that a natural waterfall 
blocked Chinook salmon in the vicinity of the present day Camp Far West Reservoir (Yoshiyama 
et al. 2001), which would have prevented CV spring-run Chinook salmon from immigrating and 
spawning in their preferred habitats in the higher elevation reaches of Central Valley streams. 
 
3.2.5.3.9 Western Yellow-Billed Cuckoo, Western U.S. DPS (FT, SE & BCC)13 
 


3.2.5.3.9.1 Status and Critical Habitat 
 
On November 03, 2014 the Western yellow-billed cuckoo was 
federally listed as threatened.  Prior to this, on August 15, 2014, the 
USFWS proposed to designate critical habitat for the western DPS of 
the yellow-billed cuckoo (western yellow-billed cuckoo) under the 
ESA (50 CFR 48548).  A proposed 546,335 ac of critical habitat for 


the western DPS of the yellow-billed cuckoo in 80 separate units in Arizona, California, 
Colorado, Idaho, Nevada, New Mexico, Texas, Utah and Wyoming are up for consideration.  
None of the proposed units are in the Project Vicinity. 
 
3.2.5.3.9.2 Recovery Plan 
 
There is no current recovery plan available for the western yellow-billed cuckoo, Western U.S 
DPS (USFWS 2015f).  
 


                                                 
13  Photo found at: http://www.allaboutbirds.org/guide/Yellow-billed_Cuckoo/id. 
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3.2.5.3.9.3 Current and Historical Distribution 
 
Historically, breeding western yellow-billed cuckoos occurred west of the Continental Divide, 
from British Columbia south into northern Mexico.  It no longer occurs in much of its historic 
range, but breeds instead rarely and locally along rivers in Arizona, California, and New Mexico. 
They migrate to wintering grounds in South America (USFWS 2013b). 
 
Along the Colorado River, a breeding population on the California side was estimated at 180 
pairs in 1977 (Gaines 1977).  Additional pairs reside in the Sacramento and Owens valleys, 
along the South Fork of the Kern River in Kern County, along the Santa Ana River in Riverside 
County, and along the Amargosa River in Inyo and San Bernardino counties.  The western 
yellow-billed cuckoo may also nest along San Luis Rey River in San Diego County.  These birds 
were formerly much more common and widespread throughout lowland California, but numbers 
have been drastically reduced by habitat loss (Grinnell and Miller 1944, Garrett and Dunn 1981; 
Gaines 1974).  Current population estimations show about 50 pairs existing in California 
(Hughes 1999). 
 
This species was found near the Project Vicinity during the CNDDB search.  The occurrences 
were found within the Nicolaus USGS quadrangle (CDFW 2015a). 
 
3.2.5.3.9.4 Life History and Habitat Requirements 
 
The western yellow-billed cuckoo is an uncommon to rare summer resident of valley foothill and 
desert riparian habitats in scattered locations in California.  The yellow-billed cuckoo is a slim, 
long-tailed bird about 12 in. in length and weighing about 60 grams (USFWS 2013b).  Its broad, 
curved bill is yellow at the base of the lower mandible and black on top.  The long tail is grayish 
brown above and strikingly marked with six white spots against a black background below.  
 
Western yellow-billed cuckoos are insect specialists, but also prey on small vertebrates such as 
tree frogs and lizards (50 CFR 48551).  This cuckoo breeds in riparian habitat along low gradient 
(i.e., surface slope <3%) rivers and streams, and in open riverine valleys that provide wide 
floodplain conditions (i.e., >325 ft).  The moist conditions that support riparian plant 
communities that provide western yellow-billed cuckoo habitat typically exist in lower elevation, 
broad floodplains, as well as where rivers and streams enter impoundments (50 C.F.R. 48551). 
 
3.2.5.3.9.5 Stressors and Limiting Factors 
 
The loss and degradation of native riparian habitat throughout the western yellow-billed 
cuckoo’s range have played a major role in the bird’s decline.  Residential development, ground-
water pumping, agriculture, flood control, and non-native plant invasions all negatively alter the 
composition of the streamside forests these birds depend on.  Pesticide use may also be harming 
western yellow-billed cuckoo populations.  Reproduction problems caused by eggshell thinning 
have been documented in the western yellow-billed cuckoo, causing concern about pesticide 
loads for the species (USFWS 2013b). 
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3.2.5.4 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on ESA-listed species and their 
critical habitats.  The list was developed based on responses to SSWD’s PAD Information 
Questionnaire and SSWD’s current understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 


 Effects of Project O&M and associated recreation on reproduction, foraging, and 
migration of ESA-listed species (identified by Cal Fish and Wildlife). 


 Effects of Project O&M and associated recreation on ESA-listed fish species and their 
critical habitat (identified by NMFS and FWN). 


 Effects of Project O&M and associated recreation on ESA-listed species and their 
critical habitat (identified by Placer County). 


• From SSWD 
 SSWD did not identify any known or potential Project effects on ESA-listed species 


and their critical habitat in addition to those identified by respondents to SSWD’s 
PAD Information Questionnaire. 


 
3.2.5.5 List of Attachments 
 
This section includes one attachment: 
 
• Attachment 3.2.5A - IPaC report. U.S. Fish and Wildlife Service. Camp Far West. IPaC 


Trust Resource Report. (1 Adobe PDF file: 500KB; 8 pages formatted to print on 8.5x11 
paper) 
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US Fish & Wildlife Service


IPaC Trust Resource Report


Project Description
NAME


Camp Far West


PROJECT CODE


WHXAK-662EB-FTNDL-WBGTW-BS72SY


LOCATION


California


DESCRIPTION


No description provided


U.S. Fish & Wildlife Contact Information
Species in this report are managed by:


Sacramento Fish And Wildlife Office
Federal Building
2800 COTTAGE WAY, ROOM W-2605
Sacramento, CA 95825-1846 
(916) 414-6600



http://localhost/project/WHXAK662EBFTNDLWBGTWBS72SY
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Endangered


Threatened


Endangered


Threatened


Threatened


Endangered Species
Proposed, candidate, threatened, and endangered species that are managed by the 


 and should be considered as part of an effect analysisEndangered Species Program
for this project.


This unofficial species list is for informational purposes only and does not fulfill the
requirements under  of the Endangered Species Act, which states that FederalSection 7
agencies are required to "request of the Secretary of Interior information whether any
species which is listed or proposed to be listed may be present in the area of a
proposed action." This requirement applies to projects which are conducted, permitted
or licensed by any Federal agency.


A letter from the local office and a species list which fulfills this requirement can be
obtained by returning to this project on the IPaC website and requesting an Official
Species List from the regulatory documents section.


Amphibians
 California Red-legged Frog Rana draytonii


CRITICAL HABITAT


There is  critical habitat designated for this species.final


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=D02D


Birds
 Yellow-billed Cuckoo Coccyzus americanus


CRITICAL HABITAT


There is  critical habitat designated for this species.proposed


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06R


Crustaceans
 Conservancy Fairy Shrimp Branchinecta conservatio


CRITICAL HABITAT


There is  critical habitat designated for this species.final


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=K03D


 Vernal Pool Fairy Shrimp Branchinecta lynchi


CRITICAL HABITAT


There is  critical habitat designated for this species.final


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=K03G


 Vernal Pool Tadpole Shrimp Lepidurus packardi


CRITICAL HABITAT


There is  critical habitat designated for this species.final


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=K048



http://www.fws.gov/endangered/

http://www.fws.gov/endangered/laws-policies/section-7.html

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=D02D

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06R

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=K03D

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=K03G

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=K048
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Threatened


Threatened


Threatened


Threatened


Fishes
 Delta Smelt Hypomesus transpacificus


CRITICAL HABITAT


There is  critical habitat designated for this species.final


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E070


 Steelhead Oncorhynchus (=Salmo) mykiss


CRITICAL HABITAT


There is  critical habitat designated for this species.final


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E08D


Insects
 Valley Elderberry Longhorn Beetle Desmocerus californicus dimorphus


CRITICAL HABITAT


There is  critical habitat designated for this species.final


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=I01L


Reptiles
 Giant Garter Snake Thamnophis gigas


CRITICAL HABITAT


 has been designated for this species.No critical habitat


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=C057


Critical Habitats
Potential effects to critical habitat(s) within the project area must be analyzed along with
the endangered species themselves.


 Chinook Salmon Critical Habitat Final designated


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E06D#crithab


 Steelhead Critical Habitat Final designated


https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E08D#crithab



https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E070

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E08D

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=I01L

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=C057

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E06D#crithab

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E08D#crithab
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Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Migratory Birds
Birds are protected by the  and the Bald and Golden EagleMigratory Bird Treaty Act
Protection Act.


Any activity which results in the  of migratory birds or eagles is prohibited unlesstake
authorized by the U.S. Fish and Wildlife Service ( ). There are no provisions for1
allowing the take of migratory birds that are unintentionally killed or injured.


You are responsible for complying with the appropriate regulations for the protection of
birds as part of this project. This involves analyzing potential impacts and implementing
appropriate conservation measures for all project activities.


 Bald Eagle Haliaeetus leucocephalus


Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B008


 Black Swift Cypseloides niger


Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FW


 Black Rail Laterallus jamaicensis


Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B09A


 Brewer's Sparrow Spizella breweri


Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HA


 Burrowing Owl Athene cunicularia


Year-round


 Calliope Hummingbird Stellula calliope


Season: Breeding


 Costa's Hummingbird Calypte costae


Season: Breeding


 Flammulated Owl Otus flammeolus


Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0DK


 Fox Sparrow Passerella iliaca


Year-round


 Green-tailed Towhee Pipilo chlorurus


Season: Breeding


 Least Bittern Ixobrychus exilis


Season: Breeding


 Lewis's Woodpecker Melanerpes lewis


Season: Wintering


 Loggerhead Shrike Lanius ludovicianus


Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FY



http://www.fws.gov/migratorybirds/RegulationsPolicies/mbta/mbtintro.html

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B008

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FW

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B09A

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HA

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0DK

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FY
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Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern


Bird of conservation concern Long-billed Curlew Numenius americanus


Season: Wintering
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06S


 Mountain Plover Charadrius montanus


Season: Wintering
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B078


 Nuttall's Woodpecker Picoides nuttallii


Year-round


 Oak Titmouse Baeolophus inornatus


Year-round


 Peregrine Falcon Falco peregrinus


Season: Wintering
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FU


 Short-eared Owl Asio flammeus


Season: Wintering
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HD


 Snowy Plover Charadrius alexandrinus


Season: Breeding


 Swainson's Hawk Buteo swainsoni


Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B070


 Tricolored Blackbird Agelaius tricolor


Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06P


 Williamson's Sapsucker Sphyrapicus thyroideus


Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FX


 Yellow-billed Magpie Pica nuttalli


Year-round



https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06S

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B078

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FU

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HD

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B070

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06P

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FX
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Refuges
Any activity proposed on  lands must undergo a 'CompatibilityNational Wildlife Refuge
Determination' conducted by the Refuge. If your project overlaps or otherwise impacts a
Refuge, please contact that Refuge to discuss the authorization process.


There are no refuges within this project area



http://www.fws.gov/refuges/
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Wetlands
Impacts to  and other aquatic habitats from your project may be subject toNWI wetlands
regulation under Section 404 of the Clean Water Act, or other State/Federal Statutes.


Project proponents should discuss the relationship of these requirements to their project
with the Regulatory Program of the appropriate .U.S. Army Corps of Engineers District


DATA LIMITATIONS


The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information
on the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery.
Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use
of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland
boundaries or classification established through image analysis.


The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata
should be consulted to determine the date of the source imagery used and any mapping problems.


Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and the
actual conditions on site.


DATA EXCLUSIONS


Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.


DATA PRECAUTIONS


Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the
geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities
involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or
local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such
activities.


There are no wetlands identified in this project area



http://www.fws.gov/wetlands/

http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
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3.2.6 Recreation Resources 
 
3.2.6.1 Overview 
 
In addition to this introductory information, this section is divided into six subsections.  Sections 
3.2.6.2 and 3.2.6.3 provide information regarding recreation opportunities at the Project reservoir 
and in river reaches potentially affected by the Project.  Section 3.2.6.4 provides information 
about current recreation use levels in the Project Area.  Section 3.2.6.5 describes recreation needs 
identified in pertinent resource management plans.  Section 3.2.6.6 lists other regionally or 
nationally significant recreation areas in the Project Vicinity.  Section 3.2.6.7 describes known or 
potential Project effects on recreation. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on recreation.  Specifically, SSWD found four source documents specific to 
recreational resources at the Project.  These are listed below and cited throughout this section:   
 


• CDFW 1964 to 1985 


• FERC 2007 


• SSWD 2003 


• DWR 1991 to 2014 
 
3.2.6.2 Recreation Facilities and Opportunities in and around the Project 


Reservoir 
 
3.2.6.2.1 Recreation Opportunities 
 
The Project provides developed and undeveloped recreation opportunities at Camp Far West 
Reservoir.  Water-related recreational opportunities include water skiing, wakeboarding, power 
boating, jet skiing, wildlife viewing, non-motorized boating and warmwater fishing.  Boating use 
and launching occurs year round.  Yuba County Ordinance 8.51.010 limits the speed of boats to 
20 miles per hour (m.p.h.) on the reservoir (Yuba County 2010a).  Camp Far West Reservoir 
offers anglers shoreline and boat-based fishing opportunities for smallmouth bass, largemouth 
bass, striped bass, catfish and panfish (CDFW 2015m).  The reservoir does not have any site-
specific fishing regulations or limits (CDFW 2015n).  Historically, Cal Fish and Wildlife stocked 
Camp Far West Reservoir with warmwater game fish species from 1964 to 1985 (CDFW 
2015o).  Refer to Section 3.2.3.4.2 for the fish stocking details.  
 
Land-based recreation opportunities provided in the Project Vicinity include camping, wildlife 
viewing, hiking, biking and horseback riding.  Facilities developed to support camping and other 
land-based recreation activities are described in Section 3.2.6.2.2.  While the recreation areas do 
not provide formal trails for hiking, biking and horseback riding, the dispersed use areas provide 
a network of unpaved roads that provide a trail experience for visitors.  In addition, informal 
trails occur within the FERC Project Boundary, primarily near the NMWSE, which are a result 
of non-Project cattle and ranch trails as well as Project user-created trails and paths due to the 
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gentle sloping terrain adjacent to the shoreline.  Dispersed camping is allowed outside the 
developed recreation areas.  
 
The concessionaire that operates the two developed recreation areas at Camp Far West Reservoir 
provides numerous and varied events at the recreation areas and reservoir, including bi-monthly 
fishing tournaments, boating and fishing club events, equestrian events and other group events. 
 
Due to private lands abutting the Project, the only public access by vehicle to Camp Far West 
Reservoir occurs at the two Project recreation areas.  However, due to the gentle slopes and 
terrain at Camp Far West Reservoir, nearly all of the shoreline within the FERC Project 
Boundary is publicly accessible by foot or boat, particularly when the water level is below the 
NMWSE.  The developed boat ramps at the NSRA and SSRA, respectively are described in 
Section 3.2.6.2.2.  
 
3.2.6.2.2 Project Recreation Facilities 
 
As a condition of its FERC license, SSWD provides recreational opportunities and facilities 
within the FERC Project Boundary.  Below is a description of the developed facilities and 
recreation opportunities at Camp Far West Reservoir.  The recreation areas are also shown on the 
1:24,000 series maps included in Appendix E of this PAD. 
 
SSWD owns and maintains two developed recreation areas at Camp Far West Reservoir – the 
NSRA and SSRA (Table 3.2.6-1).  The NSRA and SSRA are the only public vehicular access 
points to the reservoir for recreation due to private lands.  Outside of the recreation areas, the 
remaining shoreline is only accessible by foot or boat.  All of these facilities are located on 
SSWD-owned land and operated through a concessionaire.  The recreation facilities were 
originally constructed using Davis-Grunsky Act funding and the NSRA boat ramp was 
reconstructed in 2005 using the DBOW Boat Launching Facilities Grant funding. 
 
Based on site observations on July 21, 2015, SSWD has provided a general assessment of the 
condition of each facility.  Importantly, the facilities and site amenities (e.g., restrooms, tables, 
pedestal grills, roads and water spigots) at both recreation areas are mostly the same design, 
construction and/or model and are of similar age within each amenity type.  SSWD used the 
following condition rating categories: 
 


• Poor.  Replacement or rehabilitation likely within 5 years. 


• Fair.  Replacement or rehabilitation likely within 6 to 10 years. 


• Good.  Replacement or rehabilitation likely within 10 to 20 years. 


• Very Good.  Replacement or rehabilitation likely beyond 20 years. 
 
In the facility descriptions below, SSWD has categorized the condition of each facility and site 
amenities.  Notably, the most recent FERC Public Use and Environmental Inspection on July 19, 
2007 noted only a single recreation facility issue at the NSRA (i.e., 2 overturned picnic tables), 
and no issues at the SSRA (FERC 2007). 
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Table 3.2.6-1.  Recreation facilities at the NSRA and SSRA. 
Facility Amenity North Shore Recreation Area South Shore Recreation Area 


Family 
Campgrounds 


No. Sites (standard) 70 67 
Sites (RV with hookups) 10 none 


Parking Spurs 1 spur per site 1 spur per site 
Overflow Parking Spaces None 18 single 


Restrooms 2 flush 1 flush, 2 vault 


Group 
Campgrounds 


Sites 2, 25-person group sites, 
1, 50-person horse camp site 1, 50-person group site 


Parking Spaces none1 10 
Restrooms 4 portable chemical toilets none2 


Day Use Areas 


Picnic Sites 20 33 
Swim Beaches 1 1 
Parking Spaces none3 44 


Restrooms 1 flush none4 


Boat Ramps 
Number 1, 4-lane concrete ramp 1, 2-lane concrete ramp 


Parking Spaces 82 single, 73 vehicle with trailer 52 vehicle with trailer 
Restrooms 1 flush 1 flush 


Dispersed Use 
Areas5 


Sites 2 2 
Restrooms 6 portable chemical toilets 6 portable chemical toilets 


Other Facilities 
Store 1 1 


RV Dump Stations 1 1 
Concessionaire Trailers 2 1 


1  Parking is available in open areas adjacent to the group sites, but is not designated or defined.   
2  The group campsites use the adjoining family campground restroom building. 
3  The day use area (picnic area and swim beach) uses the adjoining boat ramp parking area for parking. 
4  The picnic area uses the adjoining boat ramp restroom building. 
5  The dispersed use areas provide day use and overnight opportunities with minimal facilities (roads, portable chemical toilets and trash cans). 
 
 
3.2.6.2.2.1 North Shore Recreation Area 
 
The NSRA is located on the north shoreline of the reservoir on a large peninsula.  The NSRA is 
accessible by vehicle from the west and north via Camp Far West Road and Spenceville Road.  
The access road is gated and an entrance station is located along the access road that regulates 
public access to the recreation area.  The NSRA consists of a family campground, group 
campground, day use area with swimming beach, boat ramp and dispersed use areas (Figure 
3.2.6-1).  The NSRA also includes a general store at the entrance station for use by the public.  
The NSRA is open year-round for day use and overnight recreation opportunities.  The NSRA is 
set in a partially wooded oak and grassland setting.  The oak trees provide substantial shading 
throughout the recreation area, but especially within the campground facilities.  Due to the 
predominant grasses and lack of other ground-level vegetation, there is minimal screening 
between the individual sites with the campgrounds and day use areas. 
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Figure 3.2.6-1.  Aerial site map of the North Shore Recreation Area.
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Family Campground 
 
The family campground is located in a semi-forested setting along the south shoreline of the 
NSRA.  The facility consists of a total of 80 campsites including 70 standard sites and 10 
recreational vehicle (RV) sites with hookups.  Representative photographs are provided in Figure 
3.2.6-2. 
 
The family campground is comprised primarily of 70 standard campsites with each consisting of 
a table (i.e., concrete or wood-metal construction), a rock fire ring, a parking spur (i.e., dirt or 
gravel), several tent pads and a trash can.  Most of the sites also have a pedestal grill.  Overall, 
the campsite amenities are in fair condition, with the exception of the remaining wood-metal 
construction tables and most pedestal grills that are aging and in poor condition.  Potable water1 
is provided at seven spigots dispersed throughout the campground.  The facility includes two 
flush restroom buildings each with eight stalls (i.e., 7 toilets and 1 urinal) and four sinks; and 
both are in aging and in fair-to-poor condition.  A typical campsite provides opportunities for 
tent or RV camping, but does not have hookups for water, electric or sewer.  The circulation 
roads consist of one-way, 10-ft wide and two-way, 20-ft wide road segments; and are a 
combination of paved and dirt surfacing; and in fair condition overall. 
 
The family campground also includes a RV loop with 10 sites each with full-service hookups 
including water, electric and sewer.  In addition to the hookups, each site consists of a gravel 
spur, metal table, concrete fire ring, and a trash can.  The RV sites do not include a restroom 
building; however, a restroom is located nearby that serves the standard campsites.  The 
circulation road is a two-way, 20-ft wide paved road.  Overall, the RV camping facilities are 
newer construction and in good condition.   
 


 
Standard Family Campsite 


                                                           
1  Currently, temporary drinking restrictions are in place while SSWD completes water treatment infrastructure improvements. 
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Standard Family Campsite Amenities 


 
Restroom Building 


 
RV Campsite with Full Hookups 
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Circulation Roads 


Figure 3.2.6-2.  Representative photographs (dated 7/21/15) of the family campground at the North 
Shore Recreation Area. 
 
 
Group Campground 
 
The group campground is located in an open setting along the west shoreline of the NSRA to the 
north of the boat ramp and day use area.  The facility consists of two group campsites (i.e., Tree 
and Point sites) serving 25 people at one time (PAOT).  Each of the campsites consists of a 
concrete table, rock fire ring, water spigot, portable chemical toilet, and two trash cans.  The 
access road to the sites is a two-way dirt surface road.  Overall, the facilities are aging and in 
fair-to-poor condition.  Representative photographs are provided in Figure 3.2.6-3. 
 


 
Tree Site 


Figure 3.2.6-3.  Representative photographs (dated 7/21/15) of the group campsites at the North 
Shore Recreation Area. 
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Day Use Area 
 
The day use area is located in a semi-forested setting along the west shoreline of the NSRA to 
the north of the boat ramp.  The facility consists of 20 picnic sites, a swim beach and shares a 
parking area with the boat ramp.  Each picnic site consists of a table and a trash can.  Pedestal 
grills and water spigots are also dispersed throughout the area.  The swim beach is located 
between the picnic sites and the reservoir.  The facility includes one flush restroom building with 
eight stalls (i.e., 7 toilets and 1 urinal) and four sinks.  Overall, the facilities are aging and in fair 
condition.  A representative photograph is provided in Figure 3.2.6-4.   
 


 
Typical Picnic Site 


   
Typical Picnic Site Amenities 
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Restroom Building 


Figure 3.2.6-4.  Representative photographs (dated 7/21/15) of the day use area at the North Shore 
Recreation Area. 
 
 
Boat Ramp 
 
The boat ramp is located on the south shoreline between the family campground and the day use 
area.  The facility consists of a boat launching ramp, parking area, restroom building and picnic 
site.  The boat ramp is a 4-lane concrete ramp with a floating courtesy dock and a 4-lane boat 
preparation area.  The end of the concrete ramp is at 236.0 ft. elevation; however, informal boat 
launching is still available down to 188.0 ft. elevation.  The parking area is divided into three 
separate lots, all of which are paved with striped spaces; and provides a total of 82 single vehicle 
spaces, including two accessible spaces, and 73 vehicle with trailer spaces, including three 
accessible spaces.  At lower water levels, parking is allowed adjacent to the boat ramp in dirt 
parking areas.  The facility includes one flush restroom building with four stalls, each with a 
toilet and sink.  A water spigot, water fountain and trash receptacles are located at the restroom 
building.  The accessible restroom building area includes an accessible picnic table connected by 
an accessible ramp.  This facility was reconstructed in 2005 using a DBOW Boat Launch 
Facilities grant; and, thus, the facilities are in very good condition.  Representative photographs 
are provided in Figure 3.2.6-5.   
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Ramp 


 
Parking Area 


 
Restroom and Picnic Site 


Figure 3.2.6-5.  Representative photographs (dated 7/21/15) of the boat ramp facilities at the North 
Shore Recreation Area. 
 
 
Dispersed Use Areas 
 
The NSRA has two dispersed use areas – one located on the northwest (i.e., Jet Ski Cove area) 
and one on the northeast (i.e., Boss Point area) – portions of the recreation area and accessed by 
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one-way and two-way dirt roads.  These areas allow for dispersed day use and overnight 
camping, but provide minimal facilities.  The Jet Ski Cove dispersed use area has two portable 
chemical toilets with trash cans dispersed throughout the area.  The Boss Point dispersed use area 
has four chemical toilets and trash cans dispersed throughout the area.  In addition, a horse camp 
is located in the midst of the Boss Point dispersed use area that includes hitch-and-post facilities, 
two portable chemical toilets and a large concrete fire ring.  Overall, the minimal facilities are in 
good condition.  Representative photographs are provided in Figure 3.2.6-6. 
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Jet Ski Cove Dispersed Use Area 


 
Boss Point Area Dispersed Use Area 


 
Horse Camp 


Figure 3.2.6-6.  Representative photographs (dated 7/21/15) of the dispersed use areas at the North 
Shore Recreation Area. 
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Other Facilities 
 
The NSRA also includes a general store, RV dump station, private ranger residences and 
maintenance buildings, a water treatment plant and a sewage lagoon.  The store is located near 
the entrance to the NSRA facilities and also serves as the entrance station for the NSRA.  The 
RV dump station is located near the family campground and boat ramp; and provides a 1-lane 
facility connected to a sewer system for disposing of RV holding tanks.  Overall, these facilities 
are in good condition.  Private concessionaire residences are also located between the entrance 
station and the boat ramp facilities that include residences and maintenance buildings.  
Photographs of these facilities are provided in Figure 3.2.6-7. 
 


 
General Store/Entrance Station 


 
RV Dump Station 


Figure 3.2.6-7.  Photographs (dated 7/21/15) of the entrance station and RV dump station at the 
North Shore Recreation Area. 
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3.2.6.2.2.2 South Shore Recreation Area 
 
The SSRA is located on the southwest shoreline of the reservoir on a long narrow peninsula.  
The SSRA is accessible by vehicle from the north and south via McCourtney Road.  The access 
road is gated and an entrance station is located immediately after the gate that regulates public 
access to the recreation area.  The SSRA consists of a family campground, group campsite, day 
use area, swim beach, boat ramp and dispersed use areas (Figure 3.2.6-8).  The SSRA also 
includes a general store for use by the public located at the entrance station.  The SSRA is 
generally open seasonally from April through October for day use and overnight recreation 
opportunities.2  Similar to the NSRA, the SSRA is set in a partially wooded oak and grassland 
setting.  The oak trees provide substantial shading throughout the recreation area.  Due to the 
predominant grasses and lack of other ground-level vegetation there is minimal screening 
between the individual sites with the campgrounds and day use areas. 
 


                                                           
2 The NSRA is open year-round for public use. 
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Figure 3.2.6-8.  Aerial site map of the South Shore Recreation Area.
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Family Campground 
 
The family campground is located in a semi-forested setting on the north end of the recreation 
area.  The facility consists of 67 standard campsites for either tent or RV camping, but the sites 
do not provide RV hookups.  Each campsite consists of a table (i.e., concrete or wood-metal 
construction), a rock fire ring, a parking spur (i.e., dirt or gravel), several tent pads and a trash 
can.  Most of the sites also have a pedestal grill.  Six of the sites include a pull-through parking 
spur, whereas the remaining sites utilize back-in parking spurs.  Water is provided at 12 spigots 
dispersed throughout the campground.  Overall, the campsite amenities are in good condition, 
with the exception of the wood-metal construction tables that are aging and in fair-to-poor 
condition.  The facility also includes one flush restroom buildings (i.e., 7 toilets, 1 urinal and 4 
sinks) and two vault restroom buildings (i.e., each with 4 toilets), all of which are aging and in 
fair condition overall.  The facility includes two overflow parking areas (paved) for a total of 18 
single vehicles.  The circulation roads consist of one-way, 12-ft wide, and two-way, 20-ft wide 
paved roads.  The parking areas and roads are in good condition.  Representative photographs are 
provided in Figure 3.2.6-9. 
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Standard Campsite 


 
Standard Campsite Table 


 
Vault Restroom Building (4 stalls) 


Figure 3.2.6-9.  Photographs (dated 7/21/15) of the family campground at the South Shore 
Recreation Area. 
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Group Campsite 
 
A single group campsite is located in a forested setting on a bluff along the west shoreline of the 
SSRA.  The facility consists of one group campsite serving 50 PAOT; and consists of wood-
metal table, large concrete fire ring, large food preparation table/area, a pedestal grill, trash cans 
and a gravel parking area for 10 vehicles.  The access road to the sites is a two-way paved road.  
A water spigot is located at the start of the access road to the group campsite.  Overall, the 
amenities are aging, but in good condition, with the exception of the wood-metal construction 
table that is in poor condition.  A restroom building is available at the nearby family 
campground.  A representative photograph of the facility is provided in Figure 3.2.6-10. 
 


 
Group Campsite 


 
Campsite Amenities 
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Parking Area 


Figure 3.2.6-10.  Photograph (dated 7/21/15) of the group campsite at the South Shore Recreation 
Area. 
 
 
Picnic Area 
 
The picnic area is located in a semi-forested setting along the east shoreline of the SSRA.  The 
facility consists of 33 picnic sites, each with a table, and a parking area for 44 single vehicles.  
Pedestal grills, water spigots and trash cans are dispersed throughout the area for picnickers.  The 
facility utilizes the boat ramp’s flush restroom building (i.e., 7 toilets, 1 urinal and 4 sinks) 
located at the top of the boat ramp facility.  Overall, the facilities are aging but in good condition.  
Representative photographs of the facilities are provided in Figure 3.2.6-11. 
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Picnic Area 


     
Picnic Site Amenities 


 
Parking Area 


Figure 3.2.6-11.  Photographs (dated 7/21/15) of the picnic area at the South Shore Recreation Area. 
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Swim Beach 
 
The swim beach is located in an open setting along the west shoreline of the SSRA in a cove 
commonly referred to as “Quarter Mile Cove” (Figure 3.2.6-12).  The facility provides direct 
water access for swimming and other water play activities for the campground visitors.  Trash 
cans are dispersed throughout the area.  Overall, the minimal facilities are good condition.  The 
facility utilizes the family campground’s vault restroom buildings located near the swim beach 
area.   
 


 
Figure 3.2.6-12.  Photograph (dated 7/21/15) of the swim beach at the South Shore Recreation Area. 
 
 
Boat Ramp 
 
The boat ramp is located on the northeast shoreline between the family campground and the day 
use area.  The facility consists of a boat launching ramp, parking area and restroom building.  
The boat ramp is a 2-lane concrete and asphalt ramp with a floating courtesy dock. The end of 
the concrete/asphalt ramp is at 220.0 ft. elevation and boat launching below this level is not 
advisable.  The concrete section of the ramp and the courtesy dock are in good condition; 
whereas the lower asphalt section of the ramp is in poor condition with eroding edges and 
extensive cracking.  The parking area provides a total of 52 vehicles with trailer spaces in a 
gravel lot and paved lot paralleling the top of the ramp access road.  The parking areas are in 
good condition.  The facility includes one flush restroom building with seven toilets, one urinal 
and four sinks.  The restroom building is in fair condition.  Representative photographs of the 
facilities are provided in Figure 3.2.6-13.   
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Boat Ramp (concrete section) 


 
 Boat Ramp (asphalt section) 


 
Parking Area 
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Restroom Building 


Figure 3.2.6-13.  Photographs (dated 7/21/15) of the boat ramp facility at the South Shore 
Recreation Area. 
 
 
Dispersed Use Areas 
 
The SSRA has two dispersed use areas located on the west shoreline (“Quarter Mile Cove”) and 
southeast shoreline adjacent to the entrance station.  Both areas are accessed by one-way and 
two-way dirt roads.  These areas allow for dispersed day use and overnight camping, but provide 
minimal facilities – roads, trash cans and six portable chemical toilets.  Overall, the minimal 
facilities are good condition.  Representative photographs of the facilities are provided in Figure 
3.2.6-14. 
 


 
Quarter Mile Cove Area 
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Area Adjacent to Entrance Station 


Figure 3.2.6-14.  Photographs (dated 7/21/15) of the dispersed use areas at the South Shore 
Recreation Area. 
 
 
Other Facilities 
 
The SSRA also includes a general store, RV dump station, private ranger residences and 
maintenance buildings and a sewage lagoon.  The store is located near the entrance to the SSRA 
facilities and also serves as the entrance station for the recreation area.  A fuel station is also 
located at the general store.  The RV dump station is located across from the general store and 
provides a 1-lane facility connected to a sewer system for RV holding tank disposal.  Overall, 
these facilities are in good-to-very good condition.  Private ranger residences are also located 
between the entrance station and the boat ramp facilities that include residences and maintenance 
buildings.  Photographs of these facilities are provided in Figure 3.2.6-15.   
 
 


 
General Store/Entrance Station 
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RV Dump Station 


Figure 3.2.6-15.  Photographs (dated 7/21/15) of the entrance station and RV dump station at the 
South Shore Recreation Area. 
 
 
3.2.6.3 Recreation Facilities and Opportunities Downstream of the 


Project 
 
Developed recreation facilities do not exist along the Bear River downstream of Camp Far West 
Dam.  The public has limited access for recreational fishing and other activities where public 
roads run adjacent to or intersect the Bear River (SSWD 2003).  The limiting factor for public 
access is pervasive private lands adjacent to the Bear River. 
 
This reach is not recognized as a whitewater boating reach due to the lack of gradient and 
whitewater features. 
 
No federal land occurs along the Bear River downstream of the Project. 
 
Private recreational use occurs at the non-Project diversion dam impoundment, where SSWD 
leases non-Project SSWD-owned land to a local waterskiing club.  Access to the area is gated.  
The site provides private access to the impoundment for recreational uses, primarily waterskiing. 
 
3.2.6.4 Current Project Recreation Use Levels  
 
From 1991 through 2014, the annual recreation use levels at Camp Far West Reservoir have 
ranged widely from nearly 41,000 Recreation Days (RDs) in 2014 to more than 162,000 RDs in 
1998 (Table 3.2.6-2 and Figure 3.2.6-16).  In general, a substantial change in the total level of 
use occurred twice since 1991 – in 1998 and 2013.  First, from 1991 through 1997 the total use 
averaged nearly 76,000 RDs with a range of 57,000 to 100,000 RDs.  However, from 1998 
through 2012 the total use increased to 146,000 RDs, on average, with a range of 123,000 to 
162,000 RDs.  Then, in 2013 and 2014, the total use dropped drastically down to 43,000 RDs, on 
average; ranging from 41,000 to 44,000 RDs, which is likely linked to the extreme drought 
conditions experienced in these consecutive years. 
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Table 3.2.6-2.  Overnight, day use and total Project recreation use in Recreation Days (1991-2014).   
Year Recreation Days 


Day Use Overnight Use Total Use 
1991 71,972 25,956 97,928 
1992 64,775 23,360 88,135 
1993 63,903 36,198 100,101 
1994 40,335 21,818 62,153 
1995 36,560 21,250 57,810 
1996 40,216 23,375 63,591 
1997 41,020 23,843 64,863 
1998 84,396 76,982 161,378 
1999 84,963 77,246 162,209 
2000 84,782 76,994 161,776 
2001 79,648 71,893 151,541 
2002 78,742 70,964 149,706 
2003 78,891 71,648 150,539 
2004 78,654 71,648 150,302 
2005 79,248 72,164 151,412 
2006 74,696 68,461 143,157 
2007 74,962 70,486 145,448 
2008 64,692 58,791 123,483 
2009 65,329 62,524 127,853 
2010 70,619 68,491 139,110 
2011 69,246 68,931 138,177 
2012 67,422 66,783 134,205 
2013 22,942 21,864 44,806 
2014 21,973 19,461 41,434 


Annual Average 52,964 64,166 117,130 
Source: State of California, Department of Water Resources (DWR) 1991-2014. 
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Figure 3.2.6-16.  Total Project recreation use in Recreation Days by day use and overnight visitors 
(1991-2014).  
Source: DWR 1991-2014 
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When comparing day use and overnight use, day use (55%) has accounted for slightly higher 
levels of use than overnight use (45%) for the entire period from 1991 through 2010.  As with 
total use, the distribution of day use versus overnight use changed in 1998.  From 1991 through 
1997, the day use-overnight use split averaged 67 percent day use to 33 percent overnight use.  
However, from 1998 through 2014, the split narrowed significantly to 52 percent day use 
compared to 48 percent overnight use.  Notably, day use and overnight use levels were the 
closest in 2011 when day use was only 315 RDs (0.2%) greater than overnight use; and farthest 
apart in 1991 when day use was 46,016 RDs (47.0%) greater than overnight use. 
 
3.2.6.5 Recreation Needs Identified in Management Plans  
 
Management plans that cover recreation resources within the Project Vicinity include the 
CDPR’s SCORP; Placer County and Yuba County general plans; and USFWS Recreational 
Fisheries Policy.  Below is a summary of the recreation needs identified in the management plans 
applicable to the Project Vicinity. 
 
3.2.6.5.1 Statewide California Outdoor Recreation Plan 
 
This document is discussed generally in Section 1.4.1.11.  The 2008 SCORP, among other 
things, identifies and prioritizes outdoor recreation opportunities and constraints most critical in 
California.  The plan lists the following seven major priority areas that comprise the state’s 
strategy for meeting California’s outdoor recreation needs (CDPR 2009): 
 


• Projects that provide opportunities for the top 15 outdoor recreation activities identified 
in the latent demand scoring in the survey of POAOR in California (Table 3.2.6-3). 


• Projects that provide or improve outdoor recreation opportunities in the geographic 
region. 


• Projects that provide outdoor recreation activities for children. 


• Projects that provide outdoor recreation opportunities for those underserved communities. 


• Projects that support the wetland priorities being pursued by the state’s wetland 
preservation organizations. 


• Projects that support the goals of California’s Recreation Policy of a) adequacy of 
recreation; b) opportunities; c) leadership in recreation management; d) recreation’s role 
in a healthier California; e) preservation of natural and cultural resources; and f) 
accessible recreation experiences. 


• Projects that develop the trail corridors identified in the 2002 California Recreational 
Trails Plan and its scheduled update. 
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3.2.6.5.2 Public Opinions and Attitudes in Outdoor Recreational Survey in California 
2012 


 
This document is discussed generally in Section 1.4.1.9.  More specifically regarding recreation, 
the 2012 Survey on POAOR in California, an element of the SCORP, identify the following as 
the top 15 recreational activities in California with the highest latent demand (Table 3.2.6-3).  
These are activities that Californians would participate in, from a statewide perspective, if more 
facilities and opportunities were provided. 
 
Table 3.2.6-3.  California’s top 15 recreation activities with high latent demand. 


Rank Activity 
1 Picnicking in picnic areas 
2 Walking for fitness or pleasure on paved surfaces 
3 Camping in developed sites with facilities such as tables and toilets 
4 Beach activities 
5 Swimming in a pool 
6 Day hiking on unpaved trails 
7 Attending outdoor cultural events 
8 Visiting outdoor nature museums, zoos, gardens or arboretums 
9 Shopping at a farmer’s market 


10 Visiting historic or cultural sites 
11 Wildlife viewing, bird watching, viewing natural scenery 
12 Driving on paved surfaces for pleasure, sightseeing, driving through natural scenery 
13 Swimming in fresh water lakes, rivers and/or streams 
14 Jogging and running for exercise (on trails, streets, sidewalks, paths) 
15 Bicycling on paved surfaces 


Source: CDPR 2014 
 
 
Of the top 15 activities that Californians would participate in more if available, the Project, 
specifically Camp Far West Reservoir, provides opportunities in nine of the listed recreational 
activities to some degree, including the top four activities.  These activities include: 


• Picnicking in picnic areas 


• Walking for fitness or pleasure on paved surfaces 


• Camping in developed sites with facilities such as tables and toilets 


• Beach activities 


• Day hiking on unpaved trails 


• Wildlife viewing, bird watching, viewing natural scenery 


• Swimming in fresh water lakes, rivers and/or streams 


• Jogging and running for exercise (on trails, streets, sidewalks, paths) 


• Bicycling on paved surfaces 
 
Furthermore, in the POAOR survey, Californians were asked about their willingness to pay for 
their top recreation activities.  Results of the 2012 POAOR found that, in general, respondents 
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were willing to pay more for activities that required the use of facilities such as picnicking, 
camping in developed sites and RV/trailer camping.  These POAOR findings generally are 
compatible with the overnight fee schedule at the Project recreation facilities at Camp Far West 
Reservoir, where appropriate fees are charged for overnight visitation trips associated with 
facilities and day use activities/facilities (picnicking).  Other relevant findings from the 2012 
POAOR survey include (CDPR 2014): 
 


• More than two-thirds of Californians reported spending the same (33.2%) or more time 
(35.2%) in outdoor recreation activities compared to 5 years ago.  


• Nearly all respondents (91.6%) had visited a park within the past 12 months. The 
majority (71.5%) had visited a park within the past month. 


• In the past 12 months a majority of respondents visited highly developed parks and 
recreation areas, developed nature-oriented parks and recreation areas, historic or cultural 
buildings, sites, or areas, and natural and undeveloped areas. 


• About three quarters of Californians traveled to parks with family (52.5%) and friends 
(23.5%), while almost one-third went to parks with both family and friends. 


• The respondents would like to participate more often in picnicking (55.1%), walking 
(37.4%), camping (35.1%), and beach activities (34.6%). 


• Over a third (34.7%) of respondents reported utilizing an unpaved trail for hiking, biking, 
or horseback riding at least once or twice a month or more during the last 12 months. At 
the same time, 31 percent of respondents reported never using an unpaved trail. 


• The respondents were more willing to pay between $11 to $50 to picnic and camp than 
other activities.  


 
3.2.6.5.3 Placer County General Plan 
 
As amended in May 2013, the Placer County General Plan (Placer County 2013) identifies, 
within its recreation and cultural resource section, the following three goals for maintaining and 
enhancing recreation resources. 
 


• To develop and maintain a system of conveniently located, properly-designed parks and 
recreational facilities to serve the needs of present and future residents, employees, and 
visitors. 


• To encourage development of private recreational facilities. 


• To develop a system of interconnected hiking, riding, and bicycling trails and paths 
suitable for active recreation and transportation and circulation. 


 
3.2.6.5.4 Nevada County General Plan 
 
As amended through 1996, the Nevada County General Plan (Nevada County 2013) identifies, 
within its recreation element, a single goal relevant to maintaining and enhancing recreation 
resources – to provide a variety of active and passive recreational opportunities. 
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3.2.6.5.5 Yuba County General Plan 
 
The Yuba County General Plan identifies Parks and Recreation needs as part of the Land Use, 
Circulation, Open Space and Conservation Elements of the Plan.  In this section, the Plan 
generally discusses park and recreation needs for the county, which primarily deal with 
recreational trail needs.  Overall, the Yuba County Parks Master Plan addresses the county’s 
recreation goals and needs.  Several of the trail needs and goals in the Plan are relevant to the 
Project, including:  1) to integrate trails for pedestrians, bicycles and equestrian use into 
development projects; 2) to provide and design trails in conjunction with new development 
projects in a manner which allows for the eventual development of a countywide trails network 
which links areas of the county together; and 3) to integrate trails into future recreational sites, 
including linkages between sites, and linkages between sites and urban areas, where possible 
(Yuba County 1996). 
 
3.2.6.5.6 Yuba County Parks Master Plan 
 
The ultimate objective of the Yuba County Parks Master Plan (Master Plan, adopted February 
19, 2008) is to develop a footprint to direct park development within the county.  In general, the 
Master Plan includes:  1) a set of goals and objectives that can be used to evaluate any 
new/future projects; and 2) makes recommendations about how to fund new parks and facilities 
that ensures they remain an asset to the community far into the future.  The Master Plan proposes 
two regional trails that connect or approach the Project Area.  First, the Master Plan proposes the 
“South County Regional Trail” that would connect the Camp Far West Reservoir area to the 
Plumas Lake area and the Town of Wheatland.  Second, the Master Plan proposes the “Camp Far 
West – Collins Lake Regional Trail” that would connect Camp Far West Reservoir area and 
adjacent Spenceville Wildlife Area to the Collins Lake area in Yuba County.  The Plan identifies 
this trail segment as a multi-use trail that would provide opportunities for hiking, biking and 
horseback riding.  (Yuba County 2008) 
 
3.2.6.5.7 USFWS Fisheries Recreational Policy  
 
This document is discussed generally in Section 1.4.1.24.  The document describes USFWS’ 
recreational fisheries management program.  It outlines the following goals: 
 


• Effect the preservation and/or increased productivity of fishery resources. 


• Ensure and enhance the quality, quantity, and diversity of recreational fishing 
opportunities. 


• Develop and enhance partnerships between governments and the private sector for 
conserving and managing recreational fisheries. 


• Cooperate to maintain a healthy recreational fisheries industry. 
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3.2.6.6 Other Regionally or Nationally Significant Recreation Areas in 
the Project Region 


 
Additional recreation areas within the Project Vicinity and important regional and national 
recreation areas provide a variety of outdoor recreation opportunities.  These include Lake 
Combie, Rollins Reservoir, Englebright Reservoir, Scotts Flat Reservoir, Folsom Lake, 
Spenceville Wildlife Area and the California National Historic Trail.   
 
Lake Combie is located to the east of Camp Far West Reservoir approximately 10 mi upstream 
on the Bear River; and provides opportunities for water skiing, jet skiing, boating, fishing and 
swimming, primarily for adjacent land owners.  Rollins Reservoir is located to the east of Camp 
Far West Reservoir another 8 mi upstream of Lake Combie on the Bear River; and provides 
opportunities for developed camping, boating, water skiing, jet skiing, fishing, picnicking and 
swimming at four developed recreation areas.  Englebright Reservoir is located approximately 16 
mi to the north of Camp Far West Reservoir on the Yuba River; and provides opportunities for 
boat-in camping, boating, water skiing, jet skiing, fishing and swimming.  Scotts Flat Reservoir 
is located approximately 35 mi to the northeast of Camp Far West Reservoir on Deer Creek; and 
provides opportunities for boat-in camping, boating, picnicking, water skiing, jet skiing, fishing 
and swimming.  Folsom Lake is located approximately 30 mi to the southeast of Camp Far West 
Reservoir on the American River; and provides opportunities for camping, boating, picnicking, 
water skiing, jet skiing, fishing and swimming.  The Spenceville Wildlife Area is located 
approximately 5 mi to the north of Camp Far West Reservoir; and provides opportunities for 
fishing, wildlife viewing, hiking, dog training, equestrian trail riding, bicycling, seasonal 
camping, and hunting.  The California National Historic Trail runs through the FERC Project 
Boundary and crosses Camp Far West Reservoir in three locations.  This trail is not a Project 
recreation facility, and is discussed in Section 3.2.7.2.3. 
 
3.2.6.7 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on recreation.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 


 Effects of Project O&M on recreational access to the reservoir and affected river 
reaches, particularly for angling (identified by Cal Fish and Wildlife). 


• From SSWD: 
 Effects of Project O&M on public access to Project waters, existing recreational 


opportunities, and future recreational opportunities within the Project Area. 


 Effects of Project O&M, especially reservoir water levels, on recreation. 


 Effects of Project O&M on quality and availability of flow-dependent recreation 
opportunities. 


 Adequacy of existing Project recreation facilities (including accessible facilities) to 
meet current and future recreational demands. 
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3.2.6.8 List of Attachments 
 
There are no attachments to this section. 
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3.2.7 Land Use  
 
3.2.7.1 Overview  
 
In addition to this introductory information, this section contains three subsections.  Section 
3.2.7.2 provides a regional context regarding land use and management.  Section 3.2.7.3 focuses 
on the land use and management within the existing FERC Project Boundary.  Section 3.2.7.4 
describes known or potential Project effects on land use. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on land use.  Specifically, SSWD found 19 source documents regarding land use.  
These are listed below and cited throughout this section: 
 


• BLM 2015 


• Cal Fire 2015 


• CDFW 2015p 


• Data.gov 2009 


• Nevada County 2012 


• Nevada County 2014a 


• Nevada County 2014b 


• Nevada County 2015 


• NPS 2011 


• NPS 2015 


• OHP 2015 


• Placer County 2014a 


• Placer County 2012 


• Placer County 2014b 


• Placer County 2015a 


• Yuba County 2005 


• Yuba County 2010b 


• Yuba County 1994  


• Yuba County 2015 
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3.2.7.2 Regional Context 
 
3.2.7.2.1 Public and Private Land Ownership and Zoning Ordinances 
 
Table 3.2.7-1 shows that the land within the FERC Project Boundary is located within Yuba, 
Placer and Nevada counties, with the majority of land in Yuba County. 
 
Table 3.2.7-1.  Summary of county land within the existing FERC Project Boundary.  


Yuba County 
(ac) 


Placer County 
(ac) 


Nevada County 
(ac) 


Total 
(ac) (%) 


1,719.7 (60%) 972.7 (34%) 171.3 (6%) 2,863.7 100.0% 


 
 
Public and private land ownership within these three counties is summarized below. 
 
3.2.7.2.1.1 Yuba County 
 
Of the 475,723 ac of land comprising Yuba County, 75 percent is in private ownership and the 
remaining 25 percent is administered by public agencies (Table 3.2.7-2).  The amount of Yuba 
County land within the existing FERC Project Boundary represents 0.36 percent of the total land 
within the county. 
 
Table 3.2.7-2.  Distribution of public and private lands in Yuba County. 


Public Agency 
or Private Ownership Number of Parcels Total Acreage per 


Agency/Owner 
Ownership as a 


Percentage of County 
Bureau of Land Management 82 19,136 4.02% 
United States Army Corps of 


Engineers 3 64 0.01% 


Department of Defense 298 24,610 5.17% 
Forest Service 531 53,461 11.24% 


State of California 82 18,642 3.92% 
South Sutter Water District 12 1,961 0.41% 


Private (or other) 32,424 357,849 75.23% 
Total 33,432 475,723 100.00% 


Source: BLM 2015, Yuba County 2015 
 
 
The predominant land uses in Yuba County are agriculture (80,943 ac), forested lands (56,000 
ac), and open space/grazing lands (198,000 ac) (Yuba County 1994).  
 
3.2.7.2.1.2  Placer County 
 
Of the 906,912 ac of land comprising Placer County, 57 percent is in private ownership and the 
remaining 43 percent is administered by public agencies (Table 3.2.7-3). The amount of Placer 
County land within the existing FERC Project Boundary represents 0.11 percent of the total land 
within the county. 
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Table 3.2.7-3.  Distribution of public and private lands in Placer County. 
Public Agency 


or Private Ownership Number of Parcels Total Acreage per 
Agency/Owner 


Ownership as a 
Percentage of County 


Bureau of Land Management 313 23,810 2.63% 
Department of Defense 35 374 0.04% 


Forest Service 2,233 356,691 39.33% 
State of California 386 4,376 0.48% 


South State Water District 18 949 0.10% 
Private (or other) 164,367 520,712 57.42% 


Total 167,352 906,912 100.00% 
Source: BLM 2015, Placer County 2015a 
 
 
3.2.7.2.1.3 Nevada County 
 
Of the 629,097 ac of land comprising Nevada County, 67 percent is in private ownership and the 
remaining 33 percent is administered by public agencies (Table 3.2.7-4).  The amount of Nevada 
County land within the existing FERC Project Boundary represents 0.03 percent of the total land 
within the county. 
 
Table 3.2.7-4.  Distribution of public and private lands in Nevada County. 


Public Agency 
or Private Ownership Number of Parcels Total Acreage per 


Agency/Owner 
Ownership as a 


Percentage of County 
Bureau of Land Management 324 16,873 2.68% 


Department of Defense 20 858 0.14% 
Forest Service 954 187,210 29.76% 


State of California 170 10,128 1.61% 
South State Water District 2 275 0.04% 


Private (or other) 64,891 413,753 65.78% 
Total 66,069 629,097 100.00% 


Source: BLM 2015, Nevada County 2015 
 
 
The predominant land uses in Nevada County are forest (349,968 ac); rural (184,436 ac); open 
space (26,906 ac); estate (17,580 ac); planned development (10,649 ac); and residential  
(10,081 ac) (Nevada County 2014a).   
 
3.2.7.2.1.4  Zoning Ordinances 
 
Private land use is managed in accordance with the Yuba County 2030 General Plan, Placer 
County General Plan, Nevada County General Plan and the county zoning ordinances.  Table 
3.2.7-5 shows the Zoning Ordinances for all of the land within the Project Vicinity.  
 
Table 3.2.7-5.  Zoning Ordinance land use categories in the Project Vicinity. 


Land Use Categories County Description 


EA– Exclusive Agricultural Zone 10 Yuba Growing and harvesting of forest products, grazing of livestock, single-family residence, 
and accessory buildings. 


GA – General Agricultural 40 Nevada Provide low intensity recreational opportunity that also maintains natural environment. 
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Table 3.2.7-5.  (continued) 
Land Use Categories County Description 


F-B – Farm Building Zone 
Placer 


Implement the Forest Taxation Reform Act (1976) and the California Timberland 
Productivity Act (1982). 


RES – Resort Apply to mountainous areas, water-oriented, or other areas with significant natural 
amenities and commercial recreational potential, with good access to major highways. 


Source:  Yuba County 2010b, Nevada County 2012, Placer County 2014a 
 
 
3.2.7.2.2 Public Land 
 
This section describes land use on public land in the Project Vicinity.  The section is divided by 
land management agency.  Federal and state-owned public lands are generally not subject to 
county jurisdiction.  No public land occurs within the existing FERC Project Boundary. 
 
3.2.7.2.3 Wild and Scenic Rivers, Wilderness Areas, and National Scenic Trails 
 
There are no federal Wild and Scenic Rivers or Wilderness Areas in the Project Vicinity. 
 
An area designated as the California National Historic Trail runs through the FERC Project 
Boundary and crosses Camp Far West Reservoir in two locations of the upstream, northern 
portion of the reservoir, where the building of the initial reservoir ‘drowned’ sections of the 
historic emigrant trail (Figure 3.2.7-1). The trail covers over 2,000 mi across 10 states (i.e., 
California, Colorado, Idaho, Kansas, Missouri, Nebraska, Nevada, Oregon, Utah and Wyoming) 
and follows the paths of the 250,000 emigrants who came to California in the 1840s and 1850s.  
The trail was authorized in 1992 and is administered by the National Park Service.  Along the 
route are pieces of the pioneer trail, graves, monuments, historic structures and other traces (NPS 
2015). California Historic Landmark No. 799-3, Overland Emigrant Trail, commemorating the 
Pioneer trail on Spenceville Road, lies approximately 3.5 mi outside of Wheatland (OHP 2015).  
The section within the FERC Project Boundary is not a ‘developed’ trail. 
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Figure 3.2.7-1.  California National Historic Trail in relation to the FERC Project Boundary. 
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3.2.7.2.4 Nationwide Rivers Inventory 
 
The NRI is a listing of more than 3,400 free-flowing river segments in the U.S. that are believed 
to possess one or more "outstandingly remarkable" natural or cultural values judged to be of 
more than local or regional significance (NPS 2011).  The NRI is a source of information for 
statewide river assessments and federal agencies involved with stream-related projects.  None of 
the NRI-listed river segments occur in the Project Area or downstream of the Project. 
 
3.2.7.2.5 USACE-Jurisdictional Wetlands 
 
Wetlands that meet the criteria of “waters of the United States” are managed under the 
jurisdiction of the USACOE and the EPA pursuant to Section 404 of the CWA.  The definition 
developed by the USACE considers those areas which "...are inundated or saturated by surface 
or ground water at a frequency and duration to support, and that under normal circumstances 
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions" as 
wetlands.  Under the USACE definition, all three of the following conditions must be present 
(CWIS 1998): 
 


• a dominance of wetland plants 


• hydric soils, those soils that are sufficiently wet in the upper part to develop anaerobic 
conditions during the growing season  


• wetland hydrology 
 
Wetlands that meet these criteria may exist within the Project Vicinity and are within the 
jurisdiction of the USACE.  Wetland types and acreages are discussed in Section 3.2.4.6 of this 
PAD.  Within the existing FERC Project Boundary, approximately 0.79-ac of freshwater pond 
habitat, 1,202 ac of open-water habitat, and more than 5 ac of riverine habitat may qualify as 
jurisdictional waters and/or wetlands under Section 404 of the CWA.  Figure 3.2.4-2 in Section 
3.2.4.6 shows the NWI wetlands and waters within the FRC Project Boundary.   
 
3.2.7.2.6 FEMA Floodplains 
 
Maps of FEMA floodplains within the Project Vicinity are included as Figure 3.2.7-2.  A review 
of the FEMA flood maps within the existing FERC Project Boundary indicated that 2,079.6 ac 
(i.e., 73% of the total area within the boundary) are within the FEMA 100-year flood plain.  
(Data.gov 2009.)  
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Figure 3.2.7-2.  FEMA floodplains within a 1-mile wide buffer of the FERC Project Boundary. 
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3.2.7.2.7 Other Public Lands 
 
There are additional public lands within the Project Vicinity, managed for land conservation.  
These are discussed below. 
 
3.2.7.2.7.1 Cal Fish and Wildlife’s Spenceville Wildlife Area 
 
The Spenceville Wildlife Area is managed by the State of California and comprised of 
approximately 11,900 ac of blue oak – gray pine woodland, which are characteristic of the Sierra 
Foothills.  The elevation of the area varies from 200 to 1,200 ft.  The wildlife area is bordered on 
the west by Beale Air Force Base and on the north, south, and east by privately-owned ranches.  
There are numerous ponds, creeks, trails and riparian zones in the area (CDFW 2015p). 
 
3.2.7.2.7.2 Placer County’s Kirk Ranch Conservation Easement 
 
In June 2000, Placer County adopted the Placer Legacy Program.  The Placer Legacy Program is 
a program designed to protect and conserve open space and agricultural lands.  The program was 
developed to implement the goals, policies and programs of the 1994 Placer County General 
Plan.  As of September 2012, Kirk Ranch is 1 of 12 Placer Legacy County Acquisitions.  The 
Kirk Ranch Property was acquired in summer 2007 for a total of 281 ac as use for a conservation 
easement and development rights (Placer County 2012). 
 
The Kirk Ranch property is located in western Placer County near Camp Far West Reservoir.  It 
is considered protected through the purchase of a conservation easement, thus preserving the 
property’s long-standing history of agricultural activities and a large tract of rangeland.  Property 
assets include dense stands of clue oak woodland, grassland/dry pasture, perennial and seasonal 
creeks, and scenic views.  This particular easement allows for no public access (Placer County 
2012).  
 
Figure 3.2.7-3 shows the location of Cal Fish and Wildlife’s Spenceville Wildlife Area and 
Placer County’s Kirk Ranch Conservation Easement area in relation to Camp Far West 
Reservoir.  
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Figure 3.2.7-3.  Location of Cal Fish and Wildlife’s Spenceville Wildlife Area and Placer County’s 
Kirk Ranch Conservation Easement area. 
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3.2.7.3 Project-Specific Land Use Information 
 
3.2.7.3.1 Area and Land Ownership within the FERC Project Boundary 
 
The existing FERC Project Boundary encompasses 2,863.7 ac of land.  SSWD owns over 95 
percent (2,710.5 ac) of the land within the boundary, and the remaining 5 percent (153.2 ac) of 
the land is owned by private parties – no federal of state land occurs within or adjacent to the 
FERC Project boundary or on the Bear River downstream of the Project.   
 
3.2.7.3.2 Land Use Management 
 
Table 3.2.7-6 provides a summary of the Yuba County, Placer County and Nevada County land 
use designations within and adjacent to the Project.   
 
Table 3.2.7-6.  Land Use Designations in Counties for Camp Far West facilities. 


Camp Far West Facilities Land Use Designation 
YUBA COUNTY 


Camp Far West Dam Exclusive Agricultural Zone 10 
Camp Far West Reservoir Exclusive Agricultural Zone 10 


North Recreation Area Exclusive Agricultural Zone 10 
PLACER COUNTY 


Camp Far West Dam Farm Building Zone 
Camp Far West Reservoir Farm Building Zone 


Camp Far West Powerhouse Farm Building Zone 
Camp Far West Transmission Line/Switchyard Farm Building Zone 


South Recreation Area Resort 
NEVADA COUNTY 


Camp Far West Reservoir General Agricultural 40 
Source: Yuba County 2005, Placer County 2014b, Nevada County 2014b 
 
 
3.2.7.3.3 Project-Related Land Use Permits and Easements 
 
SSWD does not require or hold any land use permits or easements for the Project. 
 
3.2.7.3.4 SSWD’s Vehicular Access to Project Facilities for Operation and 


Maintenance 
 
SSWD obtains vehicular access to Project facilities from its office in Trowbridge over State of 
California roads, county roads, and private roads.  From Trowbridge, SSWD employees take 
Spenceville Road (public) to Camp Far West Road (public) to the reservoir.  The NSRA is 
accessible by vehicle from the west and north via Camp Far West Road and Spenceville Road.  
A gated, paved, two-way access road, owned and maintained by SSWD, leads to the recreation 
area off of Camp Far West Road.  The road has some cracks and patches, along with eroding 
edges.  The SSRA is accessible by vehicle from the north and south via McCourtney Road.  A 
gated, paved, two-way access road, owned and maintained by SSWD, leads to the recreation 
area.  When the recreation areas are closed, the gates are closed and locked.  Otherwise the gates 
are open to allow the public access to the recreation areas.  The road has some cracks and 
patches, along with eroding edges.  A private gated road, owned by SSWD, is taken from 
McCourtney Road to access the dam.   
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3.2.7.3.5 Project-Related Wildfires and SSWD’s Policy Regarding Fire Prevention 


and Suppression 
 
SSWD does not have a formal policy regarding wildfire prevention and suppression.  SSWD’s 
staff is not trained in wildfire suppression and is not required to fight fires, but instead notifies 
appropriate response agencies in the event of such an emergency. 
 
SSWD adheres to local, State, and federal rules and regulations and best management practices 
during work.  If work includes burning debris, SSWD obtains necessary permits and approvals 
from the appropriate agency, which may require SSWD to have specialized equipment on-site 
and restrict burning to specific times of the year. 
 
3.2.7.3.5.1 Technical Approach to Wildfire Analysis 
 
The period from 1967 to 2014 was analyzed using available fire occurrence data collected from 
CAL FIRE.  Fire occurrences were analyzed within a 1-mi wide buffer zone of the existing 
FERC Project Boundary, which represents an analysis area that identifies not only those fires 
that may have occurred in the Project, but also those fires that present a realistic threat to the 
Project’s infrastructure.  Fire occurrence data was analyzed for the following: 
 


• Individual ignition by size, cause, and date 


• Total ignitions within fire occurrence analysis area 


• Total percent ignition by cause within fire occurrence analysis area 


• Total acres burned by cause within fire occurrence analysis area, where available 


• Total percent acres burned by cause within fire occurrence analysis area, where available 
 
The CAL FIRE database was used to identify, analyze, and evaluate current and historic sources 
of fire ignition. 
 
3.2.7.3.5.2 Fire Occurrence Analysis Results 
 
From 1967 through 2014, four fire ignitions were reported to occur within the Project Vicinity 
(Table 3.2.7-7). 
 
Table 3.2.7-7.  Fires within the Camp Far West Project Vicinity from 1967 through 2014. 


Fire 
Name 


Fire 
Year Cause Total Acres 


Burned 
Acres Within a 


1-Mile Buffer Zone 
Capehart 1967 Unknown / Unidentified 1,063.43 588.53 


Camp Far West 1970 Unknown / Unidentified 588.70 674.92 


PG&E #5 1981 Non-Project 
Equipment Use 


812.49 476.33 
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Table 3.2.7-7.  (continued) 
Fire 


Name 
Fire 
Year Cause Total Acres 


Burned 
Acres Within a 


1 Mile Buffer Zone 


Perimeter 2014 Non-Project 
Debris Burning 


9.59 9.59 


Total -- -- 2,474.21 1,749.37 
GIS Source: CAL FIRE 2015 


 
 
Three of the four reported fires burned acreage within the existing FERC Project Boundary 
(Table 3.2.7-8).  The most recent wildfire, the 2014 Perimeter Fire, damaged roughly 10 ac, all 
outside of the existing FERC Project Boundary, and was contained on May 9, 2014. 
 
Table 3.2.7-8.  Fires within the Camp Far West existing FERC Project Boundary from 1967 
through 2014. 


Fire Name Fire  Year Cause Reported Acres Within FERC Boundary 
Capehart 1967 Unknown / Unidentified 89.70607 


Camp Far West 1970 Unknown / Unidentified 15.09562 
PG&E #5 1981 Equipment Use 2.113054 


Total -- -- 106.9 
GIS Source: CAL FIRE 2015 


 
 
The Capehart Fire, ignited on October 14, 1967 and damaged 89.7 ac within the existing FERC 
Project Boundary.  The cause of the fire was unidentified.  The Camp Far West Fire, ignited on 
June 27, 1970, damaged 15.1 ac within the existing FERC Project Boundary.  This fire was also 
started by an unknown cause.  Sparked by PG&E equipment use, the PG&E #5 Fire ignited on 
June 14, 1981 and damaged 2 ac within the FERC Project Boundary.  Approximately 107 ac of 
the fire-damaged lands from these three fires were within the existing FERC Project Boundary.  
 
Fire ignitions, shown in Figure 3.2.7-4, include all four of the reported fire ignitions that have 
occurred within the Project Vicinity.  All four reported incidences (i.e., Capehart, Camp Far 
West, PG&E #5, and Perimeter) occurred within the 1-mi buffer zone.  There was no record of 
any fire ignitions resulting from Project O&M activities or Project-related recreation. 
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Figure 3.2.7-4.  Fire ignitions within the Project Vicinity 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Land Use Pre-Application Document February 2016 
Page 3.2.7-16 ©2016, South Sutter Water District  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


Page Left Blank 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Land Use 
 ©2016, South Sutter Water District Page 3.2.7-17 


3.2.7.3.5.3 Fire Occurrence Trend Analysis 
 
The Project-specific fire occurrence analysis also included a statistical trend analysis of the fire 
ignition/fire cause history.  This analysis served to ascertain causes for historical fires and 
occurrence patterns that define the historic presence and impacts of fires, including project-
induced fires, within the proposed Project Area.  There was no record of any fire ignitions 
resulting from Project O&M activities or Project-related recreation.  Table 3.2.7-9 below 
represents a statistical summary of all fire ignitions identified in the fire occurrence analysis. 
 
Table 3.2.7-9.  Fire occurrence analysis statistics by cause from 1967 through 2014. 


Cause Total Ignitions Percent of Cause 
Non-Project Debris Burning 1 25% 


Unknown/Unidentified/ 
Undetermined 2 50% 


Non-Project Equipment Use 1 25% 
Total 4 100% 


 
 
The Project Area remains at risk from high-intensity wildfires that typically start outside of the 
existing FERC Project Boundary, but can rapidly escalate to threaten Project infrastructure.  
These high-threat fires typically burn in heavy fuel and steep topography, and resist aggressive 
fire suppression efforts over prolonged periods of time, particularly at the Camp Far West 
Powerhouse. 
 
3.2.7.3.6 Shoreline Buffer Zones Policy and Shoreline Management Plan 
 
SSWD does not maintain any buffer zones along the Camp Far West Reservoir, with the 
exception of restricting boat access near the spillway for public safety reasons, nor has SSWD 
developed a formal shoreline management plan for the reservoir.  As described above, there are 
no residential or commercial developments on the reservoir shoreline, nor do any unique areas 
occur that warrant the implementation of buffer zones or a shoreline management plan. 
 
3.2.7.3.7 Public Safety 
 
Public and employee safety are SSWD’s primary concerns.  Outside of the existing license, but 
under FERC jurisdiction, SSWD has developed and maintains one plan related to public safety 
for the Project – the Emergency Action Plan. 
 
In addition, about once every 6 years, FERC performs a comprehensive Environmental and 
Public Use Inspection of the Project, which includes an overview of public safety.  SSWD and 
all interested agencies participate in these inspections.  
 
SSWD is unaware of any Project-related injuries that would be “reportable” to FERC.   
 
3.2.7.3.8 Law Enforcement 
 
Local law enforcement provides for all needs at the Project.  
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SSWD is unaware of any unique law enforcement issues that would be unusual for recreation 
areas similar to those at Camp Far West, or unusual for the other areas of the Project. 
 
3.2.7.3.9 Restricted Public Access to Project Waters and Land 
 
The Project reservoir and lands are accessible to the public with minor exceptions, such as 
restricted access to dams, powerhouses, and switchyards for public safety reasons.  SSWD is 
unaware of any complaints regarding access to Project waters and lands. 
 
3.2.7.3.10 Use of Herbicides and Pesticides 
 
SSWD’s State-certified applicators periodically apply herbicides to control vegetation on the 
face of Camp Far West Dam. The amount of application is in the order of 1-2 ounces. 
 
3.3.7.3.11 Use of Cloud Seeding 
 
SSWD does not cloud seed as part of the Project. 
 
3.3.7.3.12 Management of Debris Collected in Reservoirs  
 
LWM rarely collects on the surface of the reservoir.  In the few instances when a particularly 
large obstacle is observed (i.e., a tree), SSWD removes it using its barge and disposes of the 
material on SSWD land.  Otherwise, the rare pieces of LWM on the reservoir pass over the 
spillway when the reservoir spills. 
 
3.2.7.4 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on land use.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 
 Respondents to SSWD’s Questionnaire did not identify any specific known or 


potential effects of the Project on land use. 


• From SSWD: 


 Effects of Project O&M on the condition and use of roads in the Project Area. 


 Effects of Project O&M on wildlife risks and fire management. 


 Effects of Project O&M and recreation on the California National Historic Trail. 


 
3.2.7.5 List of Attachments 
 
There are no attachments to this section. 
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3.2.8 Aesthetic Resources 
 
3.2.8.1 Overview 
 
In addition to this introductory information, this section is divided into four general subsections.  
Section 3.2.8.2 provides a regional context, Section 3.2.8.3 describes pertinent aesthetic resource 
management plans, and Section 3.2.8.4 discusses the aesthetic character in the Project Area.  
Section 3.2.8.5 describes known or potential Project effects on aesthetic resources. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on aesthetic resources.  Specifically, SSWD found three County General Plan source 
documents regarding aesthetic resources.  These are listed below and cited throughout this 
section: 
 


• Nevada County 2014 


• Placer County 2013 


• Yuba County 1994 
 
Due to the lack of other aesthetic documentation, a landscape architect conducted a field trip to 
collect information on the existing visual character and setting of the Project Area. 
 
3.2.8.2 Regional Context 
 
The Project is located primarily in southwestern Yuba County and northwestern Placer County 
with a small portion in southwestern Nevada County, California.  This Project is located along 
the Bear River.  SSWD is the major private landowner in the Project Area.  Camp Far West 
Reservoir, the only Project impoundment, is located 17 mi southeast of Marysville, California, in 
Yuba County and 7 mi northeast of Wheatland, California, in Yuba County.  McCourtney Road 
provides paved access from the south to Camp Far West Reservoir.  Camp Far West Road 
provides paved access from the west to the reservoir, including crossing the dam, and provides 
views of the reservoir and access to the main recreation facilities associated with the reservoir.  
The reservoir can also be accessed from the north by Camp Far West and Spenceville roads and 
from the east by Long Ravine and McCourtney roads in Nevada County.  Portions of these roads 
are gravel. 
 
Scattered grazing, agriculture, residential sites and wildlife management are the primary land 
uses in the Project Vicinity.  Beale Air Force Base is approximately 3 mi to the northwest of the 
reservoir and Spenceville Wildlife Management and Recreation Area is 2 mi due north.  In 
addition, recreation uses such as boating, fishing, camping, and picnicking are focused at Camp 
Far West Reservoir (Section 3.2.6).  Hydroelectric generating facilities are located below the 
dam, but are a modest part of the landscape setting.   
 
The visual character of the landscape setting encompasses rolling hills covered with oak 
woodlands, scattered oaks, and grasslands within the Project Area.  This terrain is typical for 
lower elevations in the Sierra foothills and is characterized by rolling hills, scattered rock 
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outcroppings, and incised river canyons.  Oak woodlands and grasslands interspersed with 
chaparral, dominate the vegetative pattern, with alder and willow occurring along the riparian 
corridors (Yuba County 1994).  The oaks maintain their dark olive green color year round while 
the grasslands are a bright yellow green in the springtime and then turn to a light yellow tan in 
the summer and fall.  Elevations within the Project Vicinity range from 300 ft at the reservoir 
surface to around 600 ft at the top of the surrounding hills beyond the existing FERC Project 
Boundary.  Three mi east of the reservoir is Rock Mountain at an elevation of 1,409 ft.  Camp 
Far West Reservoir is a visual attraction due to the wide expanse of water and interesting 
shoreline that provides many coves and inlets.  Camp Far West Reservoir is also associated with 
camping and boating recreation opportunities. 
 
The visibility of Project facilities to the public varies widely.  Camp Far West Dam and 
Reservoir are highly visible due to road access and the use of the reservoir for boating, fishing, 
and water skiing.  The dam is visible from the main access road, the main campgrounds, boat 
launches, swimming beaches, and from the water surface.  The powerhouse and associated 
facilities are generally not visible with the exception of passengers in cars heading south over the 
dam, and only if they look downstream below the dam.  
 
3.2.8.3 Aesthetic Resource Management Plans 
 
3.2.8.3.1 County General Plans 
 
Yuba, Placer and Nevada counties’ general plans provide broad goals and direction for aesthetic 
resources with a general emphasis on protecting and maintaining natural scenic resources related 
to open space, natural vegetation, and bodies of water.  However these three counties do not have 
specific visual quality objectives and there are no federal lands associated with this Project that 
require visual quality objectives.  It is clear from the various county general plan’s goals and 
policies that natural scenic values should be protected where ever possible. 
 
It is important to note that the general plans were developed with the Project in place and 
operating as it does now for many years.  The Project pre-dates the plans. 
 
3.2.8.3.1.1 Yuba County General Plan 
 
A major portion of the Project Area lies within Yuba County.  Currently, the Yuba County 
General Plan (Yuba County 1994) is in the process of being updated.  Part of the updating 
process resulted in a document titled Yuba County Environmental Setting and Background Paper 
that summarizes the environmental setting and describes direction for aesthetics in the Plan. 
 
Section 16.1, Local Regulation and Planning for Aesthetics Resource Protection, of the Yuba 
County General Plan, Open Space and Conservation Element (OSC), has as its general goal, “To 
maintain and enhance the natural resources, open space land uses, and scenic beauty of Yuba 
County in order to protect the quality of the environment, the County’s economy, and the health 
and well-being of present and future residents.”  In support of this goal is a policy to “encourage 
the preservation and enhancement of the natural features of the County, including rivers and 
areas of scenic beauty, and native vegetation.”  The OSC, along with the Yuba County 
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Circulation Plan, designated scenic roads and highways, and has thus made a commitment to 
preserving their scenic values. 
 
Section 12, Transportation and Circulation Plan, and Section 12.1.3, County Roadways, Scenic 
Corridors, of the Yuba County General Plan states that because of the special qualities of certain 
areas of Yuba County, roads traversing those areas are recommended in the current Circulation 
Element for protection by special ordinances to enhance scenic view sheds.  Eleven roads are 
listed including the main road relevant to the Project Area, which is Camp Far West Road. 
 
3.2.8.3.1.2 Placer County General Plan 
 
The southwestern shoreline of Camp Far West Reservoir, the powerhouse, and the southern 
portion of the dam lies within Placer County.  In the Placer County General Plan (Placer County 
2013) under part 2, Goals, Policies, and Implementation Programs, Section 6, Natural 
Resources, there are goals and policies indirectly associated with aesthetic values for county 
lands.  These are:   
 


• Goal 6.A.  To protect and enhance the natural qualities of Placer County’s rivers, streams, 
creeks and ground water. 


• Policy 6.A.14.  The County shall help ensure that open space located in reservoir is 
preserved and protected to ensure adequate performance of these reservoirs.  Camp Far 
West Reservoir is listed as an immediate key watershed. 


• Goal 6.E.  To preserve and enhance open space lands to maintain the natural resources of 
the County. 


• Policy 6.E.1.  The County shall support the preservation and enhancement of natural land 
forms, natural vegetation and natural resources as open space to the maximum extent 
feasible. 


 
3.2.8.3.1.3 Nevada County General Plan 
 
The northeastern portion of Camp Far West Reservoir lies within Nevada County.  In the Nevada 
County General Plan (Nevada County 2014a), the following aesthetic goals were described for 
county lands: 
 


• Promote and provide for aesthetic design in new development that reflects existing 
character. 


• Protect and preserve important scenic resources. 
 
3.2.8.4 Aesthetic Character in the Project Area 
 
The following section provides a description of the existing visual resources found in the Project 
Area. 
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3.2.8.4.1 Camp Far West Reservoir 
 
Camp Far West Reservoir is located on the Bear River 18.2 mi upriver from the confluence with 
the Feather River.  It is a medium-sized reservoir, which at NMWSE covers 1,886 ac and creates 
a shoreline of 29 mi.  The NMWSE is 300 ft and the reservoir extends upstream on the Bear 
River for 5.5 mi from the dam.  The water surface is fairly open near the boat ramps and dam, 
and then slowly narrows into a canyon as it meets the Bear River.  The reservoir is visually 
attractive to the public even with the low water level because the shoreline has an undulating 
shape and provides several coves and inlets to explore.  The surrounding environment of the 
reservoir is almost completely natural with the exception of the Camp Far West Dam and 
Spillway and some of the recreation facilities.  Users of the reservoir drive through a mix of 
agriculture, small ranches, and scattered homes before they arrive at the reservoir. 
 
Oak woodland and grasslands are the dominant vegetation types.  All lands around the reservoir 
within the existing FERC Project Boundary are owned by SSWD.  Beyond the Project Boundary, 
the lands are owned by other private land owners.  No federal lands are associated with the 
Project.  The NSRA is open year-round, while the SSRA is open during the high use season.  
Additional details on the recreation facilities are provided in Section 3.2.6. 
 
The major access roads to Camp Far West Reservoir are McCourtney Road from the south 
(Placer County) and Camp Far West Road from the southwest (Placer County).  Camp Far West 
Road continues north across the dam and provides access to the NSRA.  This road was listed in 
the Yuba County General Plan as a scenic road with direction to be managed as a scenic corridor.  
There are local gravel roads that provide access to areas north and east of the reservoir.  These 
roads provide some public views of the reservoir, but not near Project facilities.  The primary 
views of the reservoir are from McCourtney Road as it parallels the west side of the reservoir 
and Camp Far West Road as it crosses the dam and continues to the NSRA.  Other key views of 
the reservoir are from the NSRA including the boat launch and swimming beach as well as the 
SSRA.  The main viewing opportunity of the reservoir is by boaters using the water surface for 
fishing, water skiing, and boating.   
 
3.2.8.4.2 Camp Far West Dam and Spillway 
 
The Camp Far West Dam and Spillway are located on the Bear River at the far west end of the 
reservoir.  The dam is 2,070 ft long and transitions to a south wing dam that is 1,060 ft long, a 
north wing dam that is 1,440 ft long and a northern dike which is 1,145 ft long.  All the dams are 
covered with dark boulders with a maximum diameter of 3 ft.  The spillway is 300 ft wide at an 
elevation of 300 ft and constructed with concrete.  The spillway does not have gates and is 
spanned by a 302.5-ft single span, steel-truss bridge that allows for traffic to continue on Camp 
Far West Road.  Even at low water levels, the visual contrast is low to moderate due to the 
boulders matching rock outcroppings along the reservoir shoreline.  The bridge across the 
spillway has some visual contrast due to the geometric patterns of an engineered steel bridge.  
However, at a middle ground distance the bridge contrast is minimal due to the size of members 
and non-reflective nature of the bridge surfaces. 
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3.2.8.4.3 Camp Far West Powerhouse and Transmission Line 
 
The powerhouse is located below the dam and has a gated paved road for access.  The building is 
aboveground, built with reinforced concrete, and white in color.  A 60 kV transmission line runs 
1.92 mi to a PG&E facility.  The powerhouse is only seen by passengers traveling in vehicles 
heading south across the dam.  It takes an effort to see the powerhouse below the dam, 
particularly if the vehicle is traveling at a normal speed (e.g., 25 to 45 m.p.h.).  The visual 
contrast is high for the few people who make the effort to look at the powerhouse in the 
foreground.  However, from any other viewpoint there is no visual contrast because the 
powerhouse is not seen. 
 
The 60 kV line provides minimal visual contrast compared to the powerhouse in foreground.  
Other than the south traveling vehicle view point, there is no visual contrast because the 
transmission line is not seen.  
 
The aesthetic character of Project features within the Project is summarized in Table 3.2.8-1. 
 
Table 3.2.8-1.  Aesthetic character of Project features within the Camp Far West Project Area. 


Existing 
Project 
Feature 


Elevation 
(ft) 


Form of 
Access 


Relationship 
to Land Form 


Predominant 
Vegetation 


Visibility from 
Surrounding 


Areas 


Relative 
Number of 


Viewers 


County Plan 
Direction 


Camp Far 
West Dam 
and 
Spillway 


Dam crest 
320 ft  


Spillway 
300 ft 


Camp Far 
West Road 


from Hwy. 65 


Inundated 
stream valley 


Oak woodland 
and grasslands 


Seen from 
roads, recreation 


area, and 
reservoir surface 


High 


Placer and 
Yuba 


counties:  
Protect and 


enhance 
natural scenic 


values 


Camp Far 
West 
Powerhouse 
and 
facilities 


Approx. 
150 ft 


Gated paved 
road 


Stream 
valley 


Oak woodland 
and grasslands 


Seen from south 
bound lane of 


Dam road.  Not 
seen from 


anywhere else 


Low/ 
Medium 


Placer 
County:  


Protect and 
enhance 


natural scenic 
values 


Camp Far 
West 
Reservoir 


300 ft at 
NMWSE 


McCourtney 
road and 


Camp Far 
West Road 


Inundated 
stream valley 


Oak woodland 
and grasslands 


Seen from 
McCourtney 


Road, Camp Far 
West Road, the 
recreation areas, 


and reservoir 
surface  


High  


Placer, Yuba, 
and Nevada 


counties:  
Protect and 


enhance 
natural scemic 


values 


 
 
3.2.8.5 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on aesthetic resources.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 
 Respondents to SSWD’s Questionnaire did not identify any specific known or 


potential effects of the Project on aesthetic resources. 
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• From SSWD: 
 Effects of Project O&M and facilities on aesthetic resources. 


 
3.2.8.6 List of Attachments 
 
There are no attachments to this section. 
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3.2.9 Socioeconomic Resources 
 
3.2.9.1 Overview 
 
In addition to this introductory information, this section is divided into four subsections.  
Sections 3.2.9.2 through 3.2.9.4 describe socioeconomic conditions in Placer, Yuba and Nevada 
counties, respectively, the counties in which the Project is located.  Each section describes 
population patterns, towns and cities, population density and housing, household income, 
ethnicity, education, labor force, and industry.  Section 3.2.9.5 describes known or potential 
Project effects on socioeconomic resources. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on socioeconomic resources.  Specifically, SSWD found 12 source documents 
regarding socioeconomic resources.  These are listed below and cited throughout this section: 
 


• CDOF 2012 


• CDOF 2015 


• EDD 2013 


• EDD 2015a 


• EDD 2015b 


• Placer County 2014c 


• Placer County 2015b 


• U.S. Census Bureau 1990a 


• U.S. Census Bureau 1990b 


• U.S. Census Bureau 2010 


• U.S. Census Bureau 2013 


• U.S. Census Bureau 2015 
 
3.2.9.2 Placer County 
 
3.2.9.2.1 Population Size 
 
The 2000 census indicates the population of Placer County is 348,432.  Placer County has a 
population density of 247.6 persons per square mi.  Placer County’s annual percent change in 
population has averaged roughly 6.7 percent, which is higher than the average of 4.2 percent 
population increase experienced in the state of California since 2010 (U.S Census Bureau 2015).  
The California Department of Finance has forecast that by the year 2020,1 Placer County’s 
population will reach close to 396,203 residents (CDOF 2015). 


                                                           
1  Year based on available projected information when PAD is filed. 
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3.2.9.2.2 Towns and Cities 
 
Incorporated in 1851, the City of Auburn is the county seat of Placer County and is located at an 
elevation of 1,300 ft on Interstate 80.  Placer County is relatively rural, with the majority of the 
county population residing in the greater Roseville and Auburn areas.  Besides Auburn, Placer 
County contains five other incorporated cities: 1) Colfax; 2) Lincoln; 3) Roseville; 4) Rocklin; 
and 5) Loomis.  The nearest major population center outside the county is Sacramento, located 
about 32 mi to the south and west.  The closest major population center in the county, Auburn, is 
approximately 26.5 mi from the Project. 
 
3.2.9.2.3 Population Density and Housing Distribution 
 
With a population of 348,432 residences, a total of 155,873 housing units, and a land area of 
1,407.01 sq mi, Placer County has 247.6 residents per sq mi and 110.8 housing units per sq mi.  
From 1990 to 2000 and 2000 to 2010, the population of Placer County increased by 43.8 and 
40.3 percent, respectively.  During those two same periods, the number of housing units also 
increased at 37.8 and 45.3 percent, respectively.  From 1970 to 2010, Placer County has 
experienced a population and housing unit increase of greater than 400 percent (U.S. Census 
Bureau 2010, CDOF 2012) (Table 3.2.9-1). 
 
Table 3.2.9-1.  Summary of Placer County population and housing units, 1970 - 2010.  


Placer County 2010 2000 1990 1980 1970 
Population 348.432 248,399 172,796 177,247 77,306 
Housing Units 155,873 107,302 77,879 54,014 30,441 
Source: CDOF 2012, U.S. Census Bureau 1990 


 
 
While not directly stated in Table 3.2.9-2, the greatest number of individuals in Placer County 
falls between the age of 18 and 65.  The age groups within the county have a similar distribution 
as the State of California. 
 
Table 3.2.9-2.  Summary of population by age in Placer County and the State of California, 2010. 


Population: Age Placer County California 
Population under 5 years old  20,851 2,531,133 
Persons under 5 years old, percent  5.6% 6.5% 
Persons under 18 years old  72,888 7,920,709 
Persons under 18 years old, percent  23.3% 23.9% 
Persons 65 years old and over  53,562 3,479,543 
Persons 65 years old and over, percent  17.2% 12.5% 
Source: U.S. Census Bureau 2010 


 
 
3.2.9.2.4 Households/Family Distribution and Income 
 
Table 3.2.9-3 summarizes household units (i.e., number of units and net change for a given 
period of time), homeownership rate, median home value, income and poverty for Placer 
County.  County data are also compared to the same data available for the State of California.   
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Table 3.2.9-3.  Summary of household units and income in Placer County and the State of 
California.  


Household Information Placer County California 
Housing units, 2013 155,873 13,790,495 
Homeownership rate, 2009-2013  70.6% 55.3% 
Median value of owner-occupied housing units, 2009-2013  $342,000 $366,400 
Households, 2009-2013 132,709 12,542,460 
Persons per household, 2009-2013  2.66 2.94 
Median household income, 2009-2013 $72,725 $61,094 
Per capita income, 2013 $34,886 $29,527 
Persons below poverty, percent, 2009-2013 8.7% 15.%9 
Source: U.S. Census Bureau 2015 


 
 
3.2.9.2.5 Ethnicity 
 
When compared to the State of California, Placer County is relatively homogeneous with respect 
to ethnic diversity.  The county is predominantly White, with persons of Hispanic or Latino 
origin the second largest group.  Table 3.2.9-4 provides a summary of population by race for 
Placer County and the State of California.  
 
Table 3.2.9-4.  Summary of population by gender and race in Placer County and the State of 
California, 2010. 


Population: Gender/Race Placer County California 
Female persons 182,215 18,932,713 
Female persons, percent  51.2% 50.3% 
White persons1 299,557 23,467,167 
White persons, percent1 84.2% 62.3% 
Black or African American persons1 4,317 2,255,372 
Black or African American persons, percent1 1.2% 6.0% 
American Indian and Alaska Native persons1 2,470 286,397 
American Indian and Alaska Native persons, percent1 0.7% 0.8% 
Asian persons1 22,356 5,005,635 
Asian persons, percent1 0.7% 13.3% 
Native Hawaiian and Other Pacific Islander persons1 2,234 146,290 
Native Hawaiian and Other Pacific Islander, percent1 0.6% 0.4% 
Persons reporting some other race1 13,892 4,870,961 
Persons reporting some other race, percenta1 3.9% 12.9% 
Persons reporting two or more races  15,310 1,627,359 
Persons reporting two or more races, percent  4.3% 4.3% 
Persons of Hispanic or Latino origin2 46,425 14,270,345 
Persons of Hispanic or Latino origin, percent2 13.0% 37.9% 


Source: U.S. Census Bureau 2010 


1 Includes persons reporting only one race. 
2 Hispanics may be of any race, so also are included in applicable race categories. 
 
3.2.9.2.6 Education 
 
A total of 93.6 percent of Placer County’s population is educated through high school, with 35.1 
percent of the population having obtained a Bachelor’s degree or higher.  When compared to the 
State of California, Placer County has a higher percentage of high school graduates and 
individuals who have received a Bachelor’s degree or higher (U.S. Census Bureau 2015). 
 
 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Socioeconomic Resources Pre-Application Document February 2016 
Page 3.2.9-4 ©2016, South Sutter Water District  


3.2.9.2.7 Labor Force 
 
Placer County’s settlements and their economies were based initially on the discovery of gold in 
the middle 1800s.  Today, Placer County has a diverse economic base and labor force that 
includes construction, mining, manufacturing, transportation, utilities, trade, finance, insurance, 
real estate services, and government.  According to the California Employment Development 
Department (EDD), the annual average unemployment rate was 4.9 percent in Placer County 
during 2015, which is less than the State of California’s average of 6.4 percent (EDD 2015a). 
 
Based on average monthly labor statistics from the EDD, Placer County’s unemployment 
dropped to 5.2 percent during December 2014, reaching the lowest point since 2007.  This rate 
was the twelfth lowest among California, which was 6.7 percent (Placer County 2015b).   
 
3.2.9.2.8 Industry 
 
In 2014, the following sectors were the largest employers in Placer County as shown in Table 
3.2.9-5:  1):  Trade, Transportation and Public Utilities (20.9%); 2) Education and Healthcare 
Services (15.5%); and 3) Government (14.2%).  These industries combined make up almost half 
of Placer County’s economy (Placer County 2014c).   
 
Table 3.2.9-5.  Summary of industry statistics for Placer County, 2014. 


Industry Placer County 
Number of Employees Percent 


Agriculture 400 0.3% 
Construction 8,400 6.4% 
Manufacturing 6,300 4.8% 
Trade, Transportation & Public Utilities 27,500 20.9% 
Information 2,300 1.7% 
Financial Activities 10,200 7.7% 
Professional & Business Services 13,900 10.5% 
Leisure & Hospitality 18,700 14.2% 
Education and Healthcare Services 20,400 15.5% 
Other Services 5,000 3.8% 
Government 18,700 14.2% 
Total 131,800 100% 


Sources: Placer County 2014c 
 
 
3.2.9.3 Yuba County 
 
3.2.9.3.1 Population Size 
 
The population of Yuba County was 72,155 in 2000.  Yuba County’s population annual growth 
is approximately 2.5 percent, which is lower than the average of 4.2 percent population increase 
experienced in the State of California since 2010 (U.S. Census Bureau 2015).  The California 
Department of Finance has forecasted that by the year 2020,2 Yuba County’s population will 
reach close to 81,467 residents (CDOF 2015). 
 
 
 
                                                           
2  Year based on available projected information when PAD is filed. 
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3.2.9.3.2 Towns and Cities 
 
The city of Marysville is the county seat of Yuba County.  Marysville is the largest community 
in the county with a population of 12,072 in 2010.  The nearest major population center outside 
the area is Sacramento, located about 40 mi to the south.  The nearest major population center in 
the county, Yuba City, is approximately 26 mi from the Project. 
 
3.2.9.3.3 Population Density and Housing Distribution 
 
With 72,155 residents, 27,750 housing units, and a land area of 631.84 sq mi, Yuba County has 
114.2 residents and 43.9 housing units per sq mi.  From 1990 to 2000 and from 2000 to 2010, the 
population of Yuba County increased by 3.4, and 19.8 percent, respectively.  During these two 
periods, the number of housing units also increased at 6.5 percent and 22.6 percent, respectively.  
From 1970 to 2010, Yuba County experienced a housing unit increase of approximately 96.3 
percent (U.S. Census Bureau 2015, 1990). 
 
Table 3.2.9-6.  Summary of Yuba County population and housing units, 1970-2010. 


Yuba County 2010 2000 1990 1980 1970 
Population 72,155 60,219 58,228 49,733 44,736 
Housing Units 27,750 22,636 21,245 19,128 14,135 


Source: CDOF 2012 
 
 
As shown in Table 3.2.9-7, most of the Yuba County population (54,966, or 76.2%) is between 
the ages of 18 and 65.  Age groups within the county have similar distributions to the State of 
California. 
 
Table 3.2.9-7.  Summary of Yuba County by age group in Yuba County and the State of California, 
2010. 


Population: Age Yuba County California 
Persons under 5 years old  6,217 2,531,133 
Persons under 5 years old, percent  8.6% 6.5% 
Persons under 18 years old  16,885 7,920,709 
Persons under 18 years old, percent  23.4% 23.9% 
Persons 65 years old and over  304 3,479,543 
Persons 65 years old and over, percent  0.4% 12.5% 


Source: U.S. Census Bureau 2010 
 
 
3.2.9.3.4 Households/Family Distribution and Income 
 
Table 3.2.9-8 summarizes household units (i.e., number of units, net change for a given period, 
and percent change for a given period), homeownership rate, median home value, income, and 
poverty for Yuba County.  County data are also compared to the same data available for the state 
of California. 
 
Table 3.2.9-8.  Summary of household units and income in Yuba County and the State of 
California. 


Household Information Yuba County California 
Housing units, 2013 27,750 18,932,713 
Homeownership rate, 2009-2013 59.1% 55.3% 
Median value of owner-occupied housing units, 2009-2013  $171,000 $366,400 
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Table 3.2.9-8.  (continued) 
Household Information Yuba County California 


Households, 2009-2013 24,300 12,542,460 
Persons per household, 2009-2013 2.93 2.94 
Median household income, 2009-2013 $44,902 $61,904 
Per capita income, 2013 $19,244 $29,527 
Persons below poverty, percent, 2009-2013 21.6% 15.9% 


Source: U.S. Census Bureau 2015 
 
 
3.2.9.3.5 Ethnicity 
 
Yuba County is generally less ethnically diverse than the state of California.  The county is 
predominantly White, with persons of Hispanic or Latino origin being the second largest group.  
Table 3.2.9-9 provides a summary of population by race for Yuba County and the State of 
California for the year 2000. 
 
Table 3.2.9-9.  Summary of population by gender and race in Yuba County and the State of 
California, 2010.   


Population: Gender/Race Yuba County California 
Female persons 2,598 18,932,713 
Female persons, percent 10.7% 50.3% 
White persons1 49,332 23,467,167 
White persons,1 percent 68.4% 62.3% 
Black or African American persons 1 2,361 2,255,372 
Black or African American persons,1 percent 3.3% 6.0% 
American Indian and Alaska Native persons1 1,675 286,397 
American Indian and Alaska Native persons,1 percent 2.3% 0.8% 
Asian persons1 461 5,005,635 
 Asian persons,1 percent 6.7% 13.3% 
Native Hawaiian and Other Pacific Islander persons1 293 146,290 
Native Hawaiian and Other Pacific Islander persons,1 percent 0.4% 0.4% 
Persons reporting some other race1 8,545 4,870,961 
Persons reporting some other race,1 percent 11.8% 12.9% 
Persons reporting two or more races  5,087 1,627,359 
Persons reporting two or more races, percent 7.1% 4.3% 
Persons of Hispanic or Latino origin2 18,051 14,270,345 
Persons of Hispanic or Latino origin,2 percent 21.9% 37.9% 


Source: U.S. Census Bureau 2010 
1 Includes persons reporting only one race.   
2 Hispanics may be of any race; therefore, Hispanics are also included in applicable race categories. 
 
 
3.2.9.3.6 Education 
 
A total of 79 percent of Yuba County’s population is educated through high school with 13.7 
percent of the population having obtained a Bachelor’s degree or higher.  When compared to the 
State of California, Yuba County has lower percentages of high school graduates and individuals 
with a Bachelor’s degree or higher (U.S. Census Bureau 2015). 
 
3.2.9.3.7 Labor Force 
 
Initially, all of Yuba County’s settlements and economy were based on the discovery of gold in 
the middle 1800s.  Today, Yuba County has a diverse economic base and labor force that 
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includes agriculture, mining, manufacturing, transportation, utilities, trade, finance, insurance, 
real estate services, and government.  According to the EDD, the annual average unemployment 
rate for Yuba County in 2015 was about 8.7 percent, which is higher than the State of 
California’s average of 6.4 percent (EDD 2015b). 
 
3.2.9.3.8 Industry 
 
Yuba County is located at the northern end of California’s famed Mother Lode, which shaped the 
region’s economy in the mid-to late 1800s.  Since the end of the California gold rush, the 
economic base has grown to include timber and tourism, with mining playing a greatly reduced 
role in the county’s economic viability.  In 2014, the largest employment sectors in Yuba County 
were:  1) Government (37.9%); 2) Education and Health Services (18.9%); and 3) Trade, 
Transportation and Public Utilities (14.4%) (EDD 2015b).  The Government sector had the 
greatest earnings for the county (Table 3.2.9-10). 
 
Table 3.2.9-10.  Summary of industry statistics for Yuba County, 2014. 


Industry Yuba County 
Number of Employees Percent 


Mining, Logging and Construction 600 3.9% 
Manufacturing 600 3.9% 
Trade, Transportation and Public Utilities 2,200 14.4% 
Information Services 200 1.3% 
Financial Activities  300 2.0% 
Professional and Business Services 900 5.9% 
Education and Health Services 2,900 18.9% 
Leisure and Hospitality 1,500 9.8% 
Other Services 300 2.0% 
Government (Federal, State and Local)  5,800 37.9% 


Source: EDD 2015b 
 
 
3.2.9.4 Nevada County 
 
3.2.9.4.1 Population Size 
 
The population of Nevada County was 98,764 in 2010 (U.S. Census Bureau 2015).  Between 
2000 and 2010, Nevada County’s population grew by approximately 7.3 percent, which was 
lower than the 10.0 percent population increase experienced in the State of California for the 
same period (CDOF 2015). 
 
3.2.9.4.2 Towns and Cities 
 
Nevada County is a rural county.  There are three towns in Nevada County with populations over 
3,000:  Truckee, Grass Valley and Nevada City.  Truckee had a population of 16,180 in 2010 and 
16,165 in 2013 (U.S. Census Bureau 2015), a decrease of 0.9 percent.  Grass Valley had a 
population of 12,860 in 2010 and 12,793 in 2013 (U.S. Census Bureau 2015), a decrease of 0.5 
percent.  Nevada City had a population of 3,068 in 2010 and 3,065 in 2013 (U.S. Census Bureau 
2013), essentially no change.  Major population centers around Nevada County are Sacramento, 
which is 56 mi southwest of Grass Valley; and Reno, Nevada, which is 32 mi northeast of 
Truckee.  The nearest population center in the county, Grass Valley, is approximately 26 mi from 
the Project. 
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3.2.9.4.3 Population Density and Housing Distribution 
 
With a population of 98,764 residents, 52,590 housing units, and a land area of 957,77 sq mi, 
Nevada County had 103.1 residents and 54.9 housing units per sq mi in 2010 (U.S. Census 
Bureau 2015).  From 1990 to 2000 and from 2000 to 2010, the population of Nevada County 
increased by 26 percent, and decreased 0.16 percent respectively.  During those same periods, 
the number of housing units increased at a rate of 18.6 percent and 18.8 percent, respectively 
(Table 3.2.9-11).  (CDOF 2012, U.S. Census Bureau 1990.) 
 
Table 3.2.9-11.  Summary of Nevada County population and housing units, 1970-2010. 


Nevada County 2010 2000 1990 1980 1970 
Population 98,764 98,938 78,510 51,645  26,346  
Housing Units 52,590 44,282 37,352 24,759 11,960 


Source: U.S. Census Bureau 1990, CDOF 2012 
 
 
Table 3.2.9-12 shows that most (58,386, or 59.1%) of the Nevada County population falls 
between the ages of 18 and 65.  Nevada County’s population is a bit older than that of the State 
of California. 
 
Table 3.2.9-12.  Summary of population by age group in Nevada County and the State of 
California, 2010. 


Population: Age Nevada County California 
Population under 5 years old  4,365 2,531,133 
Persons under 5 years old, percent  4.4% 6.5% 
Persons under 18 years old  16,839 7,920,709 
Persons under 18 years old, percent  17.1% 23.9% 
Persons 65 years old and over  19,174 3,479,543 
Persons 65 years old and over, percent  19.4% 12.5% 


Source: U.S. Census Bureau 2010 
 
 
3.2.9.4.4 Households/Family Distribution and Income 
 
Table 3.2.9-13 summarizes household units (i.e., number of units, net change for a given period, 
and percent change for a given period), homeownership rate, median home value, income, and 
poverty for Nevada County.  County data are comparable to that for the State of California. 
 
Table 3.2.9-13.  Summary of household units, homeownership, home value, and income in Nevada 
County and the State of California. 


Household Information Nevada County California 
Housing units, 2013 52,787 13,790,495 
Homeownership rate, 2009-2013, percent 72.6% 55.3% 
Median value of owner-occupied housing units, 2009-2013 $357,300 $366,400 
Households, 2009-2013 40,991 12,542,460 
Persons per household, 2009-2013 2.38 2.94 
Median household income, 2009-2013 $57,353 $61,094 
Per capita income, 2009-2013 $32,346 $29,527 
Persons below poverty, 2009-2013, percent, 12.0% 15.9% 


Source: U.S. Census Bureau 2015 
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3.2.9.4.5 Ethnicity 
 
When compared to the State of California, Nevada County is relatively homogeneous with 
respect to ethnic diversity.  The County is predominantly White, with persons of Hispanic or 
Latino origin being the second largest group.  Table 3.2.9-14 provides a summary of population 
by race for Nevada County and the State of California for the year 2010. 


Table 3.2.9-14.  Summary of population by gender and race in Nevada County and the State of 
California, 2010. 


Population: Gender/Race Nevada County California 
Female persons 49,929 18,932,713 
Female persons, percent 50.6% 50.3% 
White persons1 90,233 23,467,167 
White persons,1 percent 91.4% 62.3% 
Black or African American persons1 389 2,255,372 
Black or African American persons,1 percent 0.4% 6.0% 
American Indian and Alaska Native persons1 1,044 286,397 
American Indian and Alaska Native persons,1 percent 1.1% 0.8% 
Asian persons1 1,187 5,005,635 
Asian persons,1 percent 1.2% 13.3% 
Native Hawaiian and Other Pacific Islander persons1 14 146,290 
 Native Hawaiian and Other Pacific Islander persons,1 percent <1.0% 0.4% 
Persons reporting some other race1 122 4,870,961 
Persons reporting some other race,1 percent 0.1% 12.9% 
Persons reporting two or more races  2,379 1,627,359 
Persons reporting two or more races, percent 2.4% 4.3% 
Persons of Hispanic or Latino origin2 4,756 14,270,345 
Persons of Hispanic or Latino origin,2 percent 4.8% 37.9% 


Source: U.S. Census Bureau 2010 
1 Includes persons reporting only one race.   
2 Hispanics may be of any race; therefore, Hispanics are also included in applicable race categories. 
 
 
3.2.9.4.6 Education 
 
A total of 94.3 percent of Nevada County’s population is educated through high school with 32.3 
percent of the population having obtained a Bachelor’s degree or higher.  When compared to the 
State of California, Nevada County has a higher percentage of both high school graduates and 
individuals with a Bachelor’s degree or higher.  (U.S. Census Bureau 2015.) 
 
3.2.9.4.7 Labor Force 
 
Initially, all of Nevada County’s settlements and economy were based on the discovery of gold 
in the mid-1800s.  Today, the county has a small, yet diverse, economic base and labor force that 
includes construction, mining, manufacturing, transportation, utilities, trade, finance, insurance, 
real estate services and government.  According to the EDD, the annual average unemployment 
rate was 9.4 percent for Nevada County during 2012 (EDD 2013).  Comparatively, the average 
unemployment rates for 2005 and 2009 were, respectively, about 4.8 percent and 10.5 percent 
(EDD 2013).  These rates are comparable than those for the State of California, which had an 
approximately 5 percent unemployment rate for the year 2005, 11 percent for the year 2009, and 
10 percent for 2012 (EDD 2013).  
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3.2.9.4.8 Industry 
 
Table 3.2.9-15 shows that in 2012, the largest employment sectors in Nevada County were:  1) 
Government (22.1%); 2) Education and Health Services (16.5%); and 3) Leisure and Hospitality 
(15.1%) (EDD 2015a). 
 
Table 3.2.9-15.  Summary of industry statistics for Nevada County, March 2015. 


Industry Number of Employees Percent 
Mining, Logging, and Construction 2,868 9.1% 
Manufacturing 1,430 4.5% 
Wholesale Trade 370 1.1% 
Retail Trade 3,800 12.1% 
Transportation, Warehousing and Utilities 460 1.5% 
Information 290 0.9% 
Financial Activities 1,340 4.3% 
Professional and Business Services 23,150 6.9% 
Education and Health Services 5,160 16.5% 
Leisure and Hospitality 4,730 15.1% 
Other Services 1,730 5.5% 
Government 6,940 22.1% 


Source: EDD 2015a 
 
 
3.2.9.5 Project-Specific Information 
 
3.2.9.5.1 Staffing 
 
SSWD is headquartered in Trowbridge, California and has nine full-time employees, two of 
which work directly on the Project on a day-to-day basis, and are dispatched from Trowbridge. 
 
3.2.9.5.2 Annual Fees 
 
SSWD pays almost $100,000 each year to federal, State, and local governments for Project-
related support services.  Table 3.2.9-16 provides a list of these annual fees.  
 
Table 3.2.9-16.  Federal, State, and local agencies Licensee pays annually for Project-related 
services. 


Agency Description Approximate Annual Payment  
Federal Energy Regulatory Commission Administration $8,555 
United States Geological Survey Stream Gaging $3,800 
California Division of Safety of Dams  Dam Safety $31,196 
California Department of Water Resources Water Rights $27,730 
California State Water Resources Control Board Annual Fees $1,996 
Regional Water Quality Control Board Reservoir $22,393 
Penn Valley Fire Department Fire $35 
Nevada County Property Tax $1,792 
Placer County Property Tax $1,730 


Total $99,227 
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3.2.9.6 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on socioeconomics.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 


 Respondents to SSWD’s Questionnaire did not identify any specific known or 
potential effects of the Project on socioeconomics. 


• From SSWD: 
 Effects of Project on local infrastructure, including law enforcement and fire 


protection, if SSWD proposes significant additions to the Project. 
 
3.2.9.7 List of Attachments 
 
There are no attachments to this section. 
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3.2.10 Cultural Resources 
 
3.2.10.1 Overview 
 
In addition to this introductory information, this cultural resources1 section is divided into three 
subsections.  Section 3.2.10.2 provides SSWD’s records search results and findings of known 
cultural resources and investigations in the Initial Cultural Data Gathering Area.2  Section 
3.2.10.3 provides an overview of the prehistoric, ethnohistoric/ethnographic, and historic settings 
for the Project Area.  Section 3.2.10.4 describes known or potential Project effects on cultural 
resources. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on cultural resources.  Specifically, SSWD used several sources regarding cultural 
resources.  These are listed throughout this section. 
 
An important concept in the section is the Area of Potential Effects (APE).  The APE is “...the 
geographic area or areas within which an undertaking may directly or indirectly cause changes 
in the character or use of historical properties, if any such properties exist” (36 C.F.R. § 
800.16[d]).  Geographic areas within the APE need not be contiguous, but rather reflect one or 
more locations where Project-related activities may affect a historic property.3  Under 36 C.F.R. 
Section 800.4(a)(1), the APE must be delineated and documented prior to the Historic Properties 
identification stage in consultation with SHPO.  Accordingly, SSWD has initially identified the 
APE for this relicensing as all lands within the existing FERC Project Boundary.  SSWD may 
revise the APE, in consultation with SHPO, as the relicensing proceeds and more information is 
known regarding potential Project effects on cultural resources. 
 
3.2.10.2 Background Research 
 
A records search and archival research were performed at State of California repositories to 
gather relevant and reasonably available information regarding cultural resources in the Initial 
Data Gathering Area.  This information included previously recorded cultural resources; 
potential historic resources not previously recorded; and documented cultural studies.  In 
addition to identifying cultural resources and previous studies in the Initial Cultural Data 
Gathering Area, this research obtained background information pertinent to understanding the 
prehistoric, historic, and ethnohistoric/ethnographic contexts for the Project Area.  The record 
search was conducted during June and July 2015 at the North Central Information Center (NCIC) 
of the California Historical Resources Information System (CHRIS) at California State 
University, Sacramento (CSU, Sacramento). 


                                                 
1  For the purpose of this PAD, “cultural resource” refers to any prehistoric or historic district, site, building, structure, or object, 


regardless of its NRHP eligibility. 
2  For the purpose of this PAD, the “Initial Cultural Data Gathering Area” refers to all lands within the existing FERC Project 


Boundary plus an additional 0.25-mi radius around the boundary.  This area was included in the cultural literature review and 
records searches for PAD. 


3  For the purpose of this PAD, “historic property” refers to any prehistoric or historic district, site, building, structure, object, or 
TCP included in or eligible for inclusion in the NRHP [36 C.F.R. § 800.16(1)]. 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Cultural Resources Pre-Application Document February 2016 
Page 3.2.10-2 ©2016, South Sutter Water District 


The records search and archival research included reviews of: 1) cultural resources records and 
site location maps; 2) various historic maps; 3) an up-to-date list of NRHP-listed properties; 4) 
the California Register of Historical Resources (CRHR); 5) the Office of Historic Preservation 
Historic Property Directories for Yuba, Nevada, and Placer counties; 6) 1992 California Points 
of Historical Interest; 7) 1996 California State Historic landmarks; 8) 1976 California Inventory 
of Historic Resources; and 9) the Caltrans Bridge Inventory. 
 
3.2.10.2.1 Previously Recorded Resources 
 
SSWD identified 93 previously recorded cultural resources within the Initial Cultural Data 
Gathering Area.  Of these, 76 were within the APE:  36 archaeological sites; 2 historic 
structures–Camp Far West Dam (P-31-005743) and the Camp Far West Spillway Bridge (P-58-
002624); and 38 isolated finds.4  The 36 archaeological sites consist of 23 prehistoric sites, 9 
historic period sites, and 4 multi-component.  The 93 previously recorded cultural resources 
within the Initial Cultural Data Gathering and the 76 cultural resources and the two historic 
structures are listed in Table 3.2.10-1.   
 
Table 3.2.10-1.  Previously recorded archaeological sites and historic structures within the Initial 
Cultural Data Gathering Area. 


Count Primary 
No. Trinomial Recorder /  


Date 
Site 


Type 
Brief 


Description 
NRHP Eligibility 
Recommendation 


1 
P-29-


000165* 
CA-NEV-


107/H 


Wood / 1970; 
Williams et al. / 


1985 
P 


BRMs (x10) with 114 individual mortar 
cups, housepits (x5), two midden deposits, 
lithic scatter with flaked battered, and ground 
stone artifacts, fire-cracked rock, burnt 
faunal remains, human bone observed in 
1970; 1880s homestead remains with historic 
structure pad, possible beehive oven, bottle 
glass, and a recent standing structure with 
associated corral.  No author 
recommendation indicated. 


Not Evaluated 


2 P-29-
000543 


CA-NEV-
485H 


Storm et al. / 
1979/  


Williams et al. / 
1985 


H1 


Placer mining site with an intermittent 
ground sluice/ditch and rock dams/retaining 
walls (x3) along a seasonal drainage.  No 
author recommendation indicated. 


Not Eligible 


3 
P-29-


002893* 
CA-NEV-


1790 Jensen / 1992 P/H 


BRMs2 (x10), housepit depressions (x3), 
lithic debitage scatter, probable midden, 
possible historic rock wall segment.  No 
author recommendation indicated. 


Not Evaluated 


4 
P-29-


002913* N/A Gallez and Lang 
/ 1979 P BRMs (x4).  No author recommendation 


indicated. Not Evaluated 


5 P-29-
002915 N/A3 Smith and Storm 


/ 1979 H Mining site with 14 mining pits and test pits.  
No author recommendation indicated. Not Eligible 


6 P-29-
002917 N/A Storm / 1979 H 


Placer mining site with cut channel, test pits 
(x4), and stacked waste rock retainer walls.  
No author recommendation indicated. 


Not Eligible 


7 
P-29-


002921* N/A Noel and Storm / 
1979 P Housepit depressions (x5) and midden soils.  


No author recommendation indicated. Not Evaluated 


8 
P-29-


002922* N/A Storm / 1979 H 
Mining site with tailings, earthen dam, and a 
collapsed structure with tin sheet roofing.  
No author recommendation indicated. 


Not Evaluated 


                                                 
4  Isolated finds or ‘isolates’ consist of a grouping of no more than two artifacts. 
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Table 3.2.10-1.  (continued) 
Count Primary 


No. Trinomial Recorder /  
Date 


Site 
Type 


Brief 
Description 


NRHP Eligibility 
Recommendation 


9 
P-29-


002923* N/A Smith et al. / 
1979 P Housepit depressions (x5) and midden soils.  


No author recommendation indicated. Not Evaluated 


10 P-29-
004459 


CA-NEV-
2190 Natoli / 2013 P4 


Bedrock mortars (x7) with 30+ more 
submerged; no author recommendation 
indicated; mostly inundated 


Eligible 


11 P-29-
004460 


CA-NEV-
2191 Natoli / 2013 P 


Lithic scatter of 25 flaked, battered, and 
ground stone artifacts; no author 
recommendation indicated 


Not Eligible 


12 P-29-
004461 


CA-NEV-
2192 Natoli / 2013 P 


Lithic scatter of 14 flaked and battered stone 
artifacts; no author recommendation 
indicated 


Not Eligible 


13 
P-31-


000664* 
CA-PLA-


538 Syda et al. / 1985 P BRMs (x2) and one piece of fire-cracked 
rock.  No author recommendation indicated. Not Evaluated 


14 P-31-
005743 N/A Mead & Hunt / 


2013 H 
Camp Far West Dam, constructed in 1964; 
recommended not eligible for listing on the 
National and California Registers 


Not Eligible 


15 P-31-
005744 


CA-PLA-
1179/H Natoli / 2015 P/H5 


BRMs (x2), lithic scatter; historic hard rock 
Dairy Farm Mine – 12 mining features 
(prospect pits, tailings, mine shaft, rock 
retaining wall, concrete foundations, 
concrete pads, and concrete pedestals), five 
historic artifact concentrations; no author 
recommendation indicated. 


Eligible (only the 
prehistoric 
component) 


16 P-31-
005745 


CA-PLA-
1180/H Natoli / 2013 P/H 


Lithic scatter with 10 flaked and battered 
stone artifacts; waste rock pile, depressions 
(x2); no author recommendations indicated. 


Not Eligible 


17 P-31-
005746 


CA-PLA-
1876/H Natoli / 2013 P/H 


Lithic scatter with 9 flaked and ground stone 
artifacts; fragment of SCA glass; no author 
recommendations indicated. 


Not Eligible 


18 P-31-
005747 


CA-PLA-
1886/H Natoli / 2013 P/H 


Lithic scatter with 9 flaked stone artifacts; 
concrete foundation, historic glass and 
ceramic scatter (36 artifacts); no author 
recommendations indicated. 


Not Eligible 


19 P-31-
005748 


CA-PLA-
1887 Natoli / 2013 P BRM (x1); no author recommendations 


indicated. Eligible 


20 P-31-
005749 


CA-PLA-
1888 Natoli / 2013 P 


Lithic scatter with 37 flaked and ground 
stone artifacts.  No author recommendations 
indicated.   


Not Eligible 


21 
P-58-


001001* 
CA-YUB-


983 
Noel and Storm / 


1979 P BRMs (x2) with no associated artifacts.  No 
author recommendation indicated. Not Evaluated 


22 
P-58-


001002* 
CA-YUB-


984 
Noel and Storm / 


1979 P BRMs (x2) with no associated artifacts.  No 
author recommendation indicated. Not Evaluated 


23 
P-58-


001003* 
CA-YUB-


985 Storm / 1979 P BRMs (x4) with no associated artifacts.  No 
author recommendation indicated. Not Evaluated 


24 
P-58-


001004* 
CA-YUB-


986 
Smith and Storm 


/ 1979 P BRMs (x3) with no associated artifacts.  No 
author recommendation indicated. Not Evaluated 


25 
P-58-


001018* 
CA-YUB-


1000H 
Noel and Storm / 


1979 H 
Earthen holding reservoir/dike bisected by 
Camp Far West Road.  No author 
recommendation indicated. 


Not Evaluated 


26 
P-58-


001019* 
CA-YUB-


1001H Storm / 1979 H Two canal/ditch alignments.  No author 
recommendation indicated. Not Evaluated 


27 
P-58-


001023* 
CA-YUB-


1005H 
Storm and Noel / 


1979 H 
Two parallel canal/ditch alignments, likely 
associated with placer mining.  No author 
recommendation indicated. 


Not Evaluated 


28 P-58-
001024 


CA-YUB-
1006H 


Smith and Storm 
/ 1979 H 


Possible homestead site dating to c. 1890-
1910 with a dump with glass, ceramic, and 
metal artifacts, and a short canal segment.  
No author recommendation indicated. 


Not Evaluated 


29 
P-58-


001025* 
CA-YUB-


1007H 
Noel and 


Storm / 1979 H 


Historic cabin site with barbed wire fence 
alignments (x2), a short canal segment, 
domestic locust trees, clay sewer pipe 
fragments, buried metal pipe fragments 


Not Evaluated 
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Table 3.2.10-1.  (continued) 
Count Primary 


No. Trinomial Recorder /  
Date 


Site 
Type 


Brief 
Description 


NRHP Eligibility 
Recommendation 


30 P-58-
001032 


CA-YUB-
1014H 


Storm and 
Freeman / 1979 H 


Mining site with numerous excavated areas 
and associated waste rock piles along a 
drainage.  No author recommendation 
indicated. 


Not Evaluated 


31 
P-58-


001039* 
CA-YUB-


1021H 
Storm and 


Vesely / 1979 H 
Mining site with waste rock piles (x80), a 
small earthen dam, and two canal segments.  
No author recommendation indicated. 


Not Evaluated 


32 
P-58-


001043* 
CA-YUB-


1025H 
Storm et al. / 


1979 H 


Military target practice area with earthen 
embankments (x2), earthen berms (x25), 
probable control station, cement bunkers 
(x5), roadbeds (x13) electrical power poles, 
electrical wires and insulators, barbed wire 
fence, dug-out areas, electrical conduit, 
wooden posts, target pullies (x5), shrapnel 
and assorted metal, and shell casings and  
bullet fragments.  Also includes Mather Air 
Force Base Bombing Range No. 1, in use 
from c. 1948-1957.  No author 
recommendation indicated. 


Not Evaluated 


33 P-58-
001235 


CA-YUB-
1216 Stoll et al. / 1960 P 


Prehistoric habitation site with midden, 
cremated human remains, pestle, shell and 
trade beads, Martis and desert-side notched 
projectile points, and obsidian flakes.  
Inundated by reservoir.  No author 
recommendation indicated. 


Not Evaluated 


34 P-58-
002570 N/A Unknown H Overland Emigrant Trail – portions are now 


McCourtney Road Eligible 


35 P-58-
002624 N/A JRP Consulting / 


2003; 2013 H 


Camp Far West Spillway Bridge – 
constructed in 1916 and relocated to present 
location in 1967.  Determined not eligible for 
listing on the National and California 
Registers. 


Not Eligible 


36 P-58-
002868 


CA-YUB-
1812H Natoli / 2013 H 


Historic artifact scatter dating to c. 1867 – 
1920, including ceramic, glass, and metal 
domestic refuse, and one isolated chert 
flake.  Possibility of depth.  No author 
recommendations indicated. 


Not Evaluated 


37 P-58-
002872 


CA-YUB-
1813 Natoli / 2013 P 


Lithic scatter with 73 flaked and ground 
stone artifacts.  No author recommendation 
indicated. 


Not Eligible 


38 P-58-
002873 


CA-YUB-
1814 Natoli / 2013 P 


Lithic scatter with 21 flaked and battered 
stone artifacts.  No author recommendation 
indicated. 


Not Eligible 


39 P-58-
002874 


CA-YUB-
1815 Natoli / 2013 P 


Lithic scatter with 25 flaked and battered 
stone artifacts in two concentrations.  No 
author recommendation indicated. 


Not Eligible 


40 P-58-
002875 


CA-YUB-
1816 Natoli / 2013 P 


Lithic scatter with 7 flaked and battered 
stone artifacts.  No author recommendation 
indicated. 


Not Eligible 


41 P-58-
002876 


CA-YUB-
1817 Natoli / 2013 P 


Lithic scatter with 16 flaked and battered 
stone artifacts.  No author recommendation 
indicated.   


Not Eligible 


42 P-58-
002877 


CA-YUB-
1818 Natoli / 2013 P 


Lithic scatter with nine flaked stone 
artifacts.  No author recommendation 
indicated. 


Not Eligible 


43 P-58-
002878 


CA-YUB-
1819 Natoli/2013 H 


Mining site with three prospect pits and glass 
scatter.  No author recommendation 
indicated. 


Not Eligible 


44 P-58-
002879 


CA-YUB-
1820H Natoli / 2013 H 


Mining site with one prospect pit and waste 
rock pile.  No author recommendation 
indicated. 


Not Eligible 


45 P-58-
002880 


CA-YUB-
1821H Natoli / 2013 P 


Lithic scatter with 18 flaked and battered 
stone artifacts.  No author recommendation 
indicated. 


Not Eligible 
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Table 3.2.10-1.  (continued) 
Count Primary 


No. Trinomial Recorder /  
Date 


Site 
Type 


Brief 
Description 


NRHP Eligibility 
Recommendation 


46 P-58-
002881 


CA-YUB-
1822 Natoli / 2013 P 


Lithic scatter with 30 flaked and battered 
stone artifacts.  No author recommendation 
indicated. 


Not Eligible 


47 P-58-
002882 


CA-YUB-
1823 Natoli / 2013 P 


BRM (x1) and lithic scatter with 25 flaked 
and ground stone artifacts including a Martis 
corner-notched projectile point.  No author 
recommendation indicated. 


Eligible 


48 P-58-
002883 


CA-YUB-
1824 Natoli / 2013 P 


Lithic scatter with 26 flaked, battered, and 
ground stone artifacts.  No author 
recommendation indicated. 


Not Eligible 


49 P-58-
002884 


CA-YUB-
1825 Natoli / 2013 P 


Lithic scatter with seven flaked stone 
artifacts.  No author recommendation 
indicated. 


Not Eligible 


50 P-58-
002885 


CA-YUB-
1826 Natoli / 2013 P 


Lithic scatter with 25 flaked, battered, and 
ground stone artifacts.  No author 
recommendation indicated. 


Not Eligible 


51 P-58-
002886 


CA-YUB-
1827 Natoli / 2013 P 


Lithic scatter with 21 flaked and battered 
stone artifacts.  No author recommendation 
indicated. 


Not Eligible 


52 P-58-
002887 


CA-YUB-
1828 Natoli / 2013 P 


Lithic scatter with 12 flaked, battered, and 
ground stone artifacts.  No author 
recommendation indicated. 


Not Eligible 


53 P-58-
002888 


CA-YUB-
1829 Natoli / 2013 P 


Lithic scatter with seven flaked stone 
artifacts.  No author recommendation 
indicated. 


Not Eligible 


54 P-58-
002889 


CA-YUB-
1830 Natoli / 2013 P 


Lithic scatter with at least 1000 flaked, 
ground, and battered stone artifacts.  Dates to 
Late Middle Archaic based on 4 Martis and 
Sierra Contracting Stem project points.  Site 
has possibility of depth and data potential.   


Eligible 


55 P-58-
002890 


CA-YUB-
1831 Natoli / 2013 P 


Lithic scatter with 11 flaked and battered 
stone artifacts.  No subsurface depth and no 
data potential expected. 


Not Eligible 


*  Outside APE 
1  H = Historic  
2 BRM = Bedrock Mortar 
3  N/A  = Not Applicable 
4  P = Prehistoric 
5  P/H = Multicomponent (i.e., Prehistoric and Historic) 
 
 
The 38 isolated finds consist of 35 prehistoric and three historic isolates (Table 3.2.10-2).  No 
isolated finds were identified in the 0.25-mile buffer. 
 
Table 3.2.10-2.  Previously recorded isolated finds within the Project APE. 


Count Primary 
No. 


Recorder / 
Date 


Isolate 
Type 


Brief 
Description 


1 P-29-004475 Natoli / 2013 P1 Tested basalt cobble 
2 P-29-004476 Natoli / 2013 P Basalt cobble uniface 
3 P-29-004477 Natoli / 2013 P Rhyolite cobble biface/chopper 
4 P-29-004478 Natoli / 2013 P Basalt cobble biface 
5 P-31-005750 Natoli / 2013 P Basalt cobble uniface 
6 P-31-005751 Natoli / 2013 P Basalt cobble uniface 
7 P-31-005752 Natoli / 2013 P Basalt multidirectional core 
8 P-31-005753 Natoli / 2013 P Bifacial igneous mano 
9 P-31-005754 Natoli / 2013 P Basalt cobble biface/chopper 


10 P-31-005755 Natoli / 2013 P Sedimentary core flake 
11 P-31-005756 Natoli / 2013 P Basalt cobble uniface 
12 P-31-005757 Natoli / 2013 P Basalt cobble biface/chopper and basalt tested cobble 
13 P-31-005758 Natoli / 2013 P Igneous cobble uniface 
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Table 3.2.10-2.  (continued) 
Count Primary 


No. 
Recorder / 


Date 
Isolate 
Type 


Brief 
Description 


14 P-31-005759 Natoli / 2013 P Metamorphic hammerstone 
15 P-31-005760 Natoli / 2013 P Basalt cobble biface/chopper 
16 P-31-005761 Natoli / 2013 P Basalt core flake 
17 P-31-005762 Natoli / 2013 P Basalt cobble biface/chopper 
18 P-31-005763 Natoli / 2013 P Igneous cobble uniface 
19 P-31-005764 Natoli / 2013 P Metasedimentary cobble uniface 
20 P-31-005765 Natoli / 2013 P Basalt core flake 
21 P-58-001542 Natoli / 2013 P Basalt cobble uniface 
22 P-58-001606 Natoli / 2013 P Basalt unidirectional core 
23 P-58-002891 Natoli / 2013 H2 Earthenware bowl fragment, possibly Chinese 
24 P-58-002892 Natoli / 2013 H Black/olive green bottle base 
25 P-58-002893 Natoli / 2013 P Basalt charm stone fragment and chert core fragment 
26 P-58-002894 Natoli / 2013 H 1960 section marker benchmark 
27 P-58-002895 Natoli / 2013 P Basalt cobble biface/chopper 
28 P-58-002908 Natoli / 2013 P Igneous core flake and metamorphic core flake 
29 P-58-002909 Natoli / 2013 P Basalt cobble uniface 
30 P-58-002910 Natoli / 2013 P Basalt cobble uniface 
31 P-58-002911 Natoli / 2013 P Igneous cobble uniface 
32 P-58-002912 Natoli / 2013 P Basalt tested cobble 
33 P-58-002913 Natoli / 2013 P Basalt tested cobble 
34 P-58-002914 Natoli / 2013 P Basalt core flake 
35 P-29-002915 Natoli / 2013 P Basalt cobble uniface 
36 P-29-002916 Natoli / 2013 P Basalt core fragment 
37 P-29-002917 Natoli / 2013 P Basalt tested cobble 
38 P-58-002918 Natoli / 2013 P Metamorphic core fragment and igneous mano 


1  P = Prehistoric 
2  H = Historic  
 
 
The prehistoric sites documented within the APE represent a typical cross-section of Native 
American occupation in the Project Vicinity prior to the presence of Euro-Americans.  The 
prehistoric sites typically include flaked stone with and without bedrock milling stations, of 
which the majority appears to represent short-term occupation.  However, one prehistoric site  
(P-58-001235), recorded in 1960, shows evidence of long-term occupation, including midden 
and cremated human remains.  This site is now inundated by Camp Far West Reservoir.  Isolated 
prehistoric artifacts comprise the other category of prehistoric resources, with 35 isolates 
recorded within the APE primarily consisting of isolated flaked and ground stone artifacts. 
 
The historic-period components recorded within the APE largely represent the mining history 
typical of the Project Vicinity.  Seven sites contain mining-related features, most of which appear 
to represent short-term placer mining operations.  Historic occupation sites are less well 
represented.  Sites P-58-001024 and P-58-002868 consist of large domestic refuse dumps with 
artifacts dating from the 1890s to 1910, and the 1860s to 1920s, respectively.  Multi-component 
site P-31-005744 also has an occupation component, represented by concrete foundation pads 
and artifact concentrations.  The Overland Emigrant Trail (P-58-002570) was also identified in 
the APE, which was used by emigrants traveling overland to California from the eastern U.S. 
 
Of the 36 archaeological sites, 26 have been evaluated as ineligible for inclusion in the NRHP, 6 
have been evaluated as eligible for the NRHP, and 4 have not been evaluated.  The 38 isolated 
finds do not, in and by themselves, provide enough data relevant to understanding past events, 
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and therefore, do not meet any of the criteria for inclusion in the NRHP.  They are considered 
ineligible. 
 
Two built environment resources were found within the APE.  The Camp Far West Dam (P-31-
005743) was constructed in 1964.  The Camp Far West Spillway Bridge (P-58-002624) was 
constructed in 1916, and was moved to its current location in 1967.  Mead and Hunt (2013) 
evaluated the Camp Far West Dam as ineligible for inclusion in the CRHR and the NRHP.  The 
eligibility status of the dam is pending SHPO concurrence.  The Camp Far West Spillway Bridge 
was previously documented and evaluated as not eligible for listing in the CRHR or the NRHP in 
2004 by Caltrans. 
 
3.2.10.2.2 Potential Historic Sites 
 
A review of historical 1:24,000 USGS topographic quadrangles, DOI, Bureau of Land 
Management General Land Office (GLO) plots, and other historic maps of the area, indicates 
there are approximately 53 potential historic-era sites or features within the APE, however, it is 
likely that a few sites may be referenced more than once on several maps (Table 3.2.10-3).  
SSWD did not search for historic sites in the 0.25-mile buffer zone.  Potential historic-era sites or 
features include roads, water conveyance and energy transmission features, buildings, and 
mining features.  
 
Table 3.2.10-3.  Potential historic-period sites within the APE. 


Historic 
Map 


Site 
Type Description  Section, Township 


& Range 
1868 Camp Far West GLO Bridge “suspension bridge” Sec 22, T14N, R6E 


1868 Camp Far West GLO Water 
Conveyance Two ditches Secs 15, 16, T14N, 


R6E 


1868 Camp Far West GLO Buildings “McDonald’s Flouring Mill”, “McCourtney’s 
Hotel” and “barn” Sec 22, T14N, R6E 


1868 Camp Far West GLO Roads Marysville Road, Grass Valley Road, “Road to 
Lincoln”, one unnamed road 


Secs 13, 14, 16, 21, 
22, 27, 28, 34, T14N, 


R6E 


1868 Camp Far West GLO Land Grant Part of Johnson Rancho, Lot No. 37 Secs  30, 20, 17, 
T14N, R6E 


1888; 1891; 1892; 1894; 1895 Camp Far 
West GLO 
1888 Smartsville 1:125000 topographic 
quadrangle 


Roads One unnamed road, McCourtney’s Crossing T14N, R6E 


1861 Official Map of Yuba County, 
California Buildings 


“Mr. Donald’s Mills” – 4 buildings, 
“McCourtney” – 1 building, “Graham’s Hotel” – 
1 building, “Store” – 1 building 


T14N, R6E, 


1915 Camp Far West (Spenceville) 
1:31680 topographic quadrangle Roads 1 unnamed improved/unimproved dirt road, 


McCourtney Crossing T14N, R6E 


1915 Camp Far West (Spenceville) 
1:31680 topographic quadrangle Buildings 7 unnamed buildings T14N, R6E 


1949 Wolf 7.5’ topographic quadrangle Buildings One unnamed building T14N, R7E 
1949 Wolf 7.5’ topographic quadrangle Roads One unnamed unimproved dirt road T14N, R7E 
1951 Camp Far West 7.5’ topographic 
quadrangle Transmission line One transmission line T14N, R6E 


1951 Camp Far West 7.5’ topographic 
quadrangle Buildings 11 unnamed buildings T14N, R6E 


1951 Camp Far West 7.5’ topographic 
quadrangle Roads 


Camp Beale Highway, McCourtney Road, 
Unnamed medium-duty road, 2 unnamed 
improved dirt roads, 10 unnamed unimproved 
dirt roads 


T14N, R6E 
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Historic period maps often provide a general idea of where resources may be located, but are not 
necessarily an accurate specific location.  Today’s maps and mapping standards are not always 
translatable to the past and plots cannot be taken as exact.  Because of the disparity between 
historic-period maps and modern maps, it is not known if physical attributes associated with the 
potential sites and features listed in Table 3.2.10-3 are accessible, or if the remains are actually 
within the APE.  As well, the presence of cultural features on an historic map does not confirm 
that the features still exist.  Many historic features, such as town sites, mines and roads often 
have continued use into present times that may obliterate any historic remains.  In addition, 
historic features can also disappear over time through natural erosion or other weathering 
processes.  Based on the inventory of previously recorded cultural resources in the APE and the 
0.25-mi Data Gathering Area, it appears that many of the historic features identified on the 
historic maps have not been formally recorded as archaeological sites. 
 
3.2.10.2.3 Previous Cultural Studies 
 
Thirteen previous cultural resource investigations were identified within the Initial Cultural Data 
Gathering Area (Table 3.2.10-4).  Twelve of these investigations occurred 10 or more years ago, 
while one study was prepared for a potential amendment to the current FERC license for the 
Project (Mead and Hunt 2013).  Many of the reports identified in the Data Gathering Area were 
prepared in support of subdivision development projects. 
 
Table 3.2.10-4.  Previous cultural resources investigations within the Project Data Gathering Area. 
 


Author Date Title NCIC 
Report No. County USGS 7.5-Minute 


Quadrangle 


Del Cioppo, Nicholas 1991 Archaeological Survey of 125.3 Acres for the Marino 
Lot Split in Nevada County, California NCIC-1451 Nevada  Wolf 


Hope, Andrew and 
Jessica Feldman 2004 Caltrans Historic Bridges Inventory Update NCIC-6675 


Placer/
Nevada/


Yuba 
Camp Far West 


Jensen, Sean 1992 
Archaeological Inventory Survey of the 
Whittlesey/Brain Proposed Subdivision Project, c. 
153 Acres Adjacent to McCourtney Road 


NCIC-8175 Nevada Camp Far West 


Jensen, Peter 1997 Ron Ward Subdivision and Development Project 
Area, 473-Acres Near Camp Far West Reservoir NCIC-8176 Nevada  Camp Far West 


Jensen, Peter M. 1998 
Archaeological Inventory Survey for Auburn Indian 
Community’s Camp Far West Subdivision Project, c. 
1100 Acres, Placer County, California 


NCIC-774 Placer Camp Far West 


Jensen, Peter 2002 


Archaeological Inventory Survey Use Permit 
Application and Update for the Old Sierra Camp and 
Rosemary Hawthorne Property Northeast of Camp 
Far West Reservoir 


NCIC-8177 Nevada Camp Far West 


Jensen, Sean 1991 
Archaeological Inventory Survey and Site Evaluation 
for the Proposed Abolmoluki Subdivision Involving 
c. 224 Acres in Southwest Nevada County 


NCIC-8178 Nevada Camp Far West; Wolf 


Johnson, Jerald J. 1972 
Archaeological Survey of 73.4 Miles of Nevada 
Irrigation District Canals and Ditches in Placer and 
Nevada Counties, California 


NCIC-5773 Placer/
Nevada 


Auburn; Camp Far West; 
Chicago Park; Gold Hill; 


Grass Valley; Lake 
Combie; Lincoln; Rough 


and Ready; Wolf 
Johnson, Jerald and 


Judy Tordoff 1988 Garden Bar Dam and Reservoir Water Power South 
Sutter Water District Project FERC No. 522 NCIC-5013 Placer/


Nevada Gold Hill; Wolf 


Mead & Hunt 2013 
Cultural Resources Technical Report: Camp Far 
West Dam FERC License No. 2997 Amendment 
(DRAFT) 


N/A1 
Placer/


Nevada/
Yuba 


Camp Far West; Wolf 


Peak, Ann S. and 
Associates 1977 Cultural Resource Assessment of the Proposed 


Sharon Oaks Subdivision, Nevada County, CA NCIC-224 Nevada Camp Far West; Wolf; 
Rough and Ready 
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Table 3.2.10-4.  (continued) 
 


Author Date Title NCIC 
Report No. County USGS 7.5-Minute 


Quadrangle 


Rolen, Carol 1978 
An Intensive Archaeological Survey for Tentative 
Parcel Maps Numbers 6.60 and 6.67 in Yuba County, 
California 


NCIC-2496 Yuba Camp Far West 


Storm, Donald J. 1979 Archaeological Investigations in Southeast Yuba 
County Near Camp Far West Reservoir, Bear River NCIC-445 Yuba Camp Far West 


1 N/A = Not available 
 
 
3.2.10.3 Cultural Context 
 
Below is a brief overview of the cultural history for the Project Region, focusing on the Sacramento 
Valley and the adjacent Sierra foothills.  The following cultural context is largely drawn from the 
Supplemental Cultural Resources Inventory Report for the Yuba River Development Project 
Relicensing (YCWA 2015), located in Nevada, Yuba, and Sierra counties. 
 
3.2.10.3.1 Prehistoric Context 
 
3.2.10.3.1.1 Late Pleistocene/Younger Dryas/Recess Peak Advance – Paleoindian (15,000 to 


10,000 B.P.) 
 
The Clovis culture currently is identified in North America as occurring between approximately 
13,500 to 13,000 Before Present (B.P.).  The acquisition of date ranges for the Clovis culture from 
current literature is fraught with confusion due to a plethora of alternative dating schemes and 
dating methods.  This cultural pattern is distinguished by “fluted” projectile points, percussion 
blades, and other distinctive artifacts.  Very few Clovis sites have been identified in North America.  
The Clovis culture, which is the earliest well-documented cultural expression in the Americas, is 
linked to the medial part of this time period around 13,500 to 13,000 B.P.  No diagnostic Clovis 
artifacts – which are distinguished by “fluting” of the proximal portion of both faces of projectile 
points and possibly other tools – have been found in the Project Area.  However, a fluted point was 
found at Lake Almanor, located approximately 150 mi north in Plumas County (Kowta 1988:57).  
Fluted point fragments and complete specimens – typically isolated – are however, known from 
scattered locations throughout much of the Sierra Nevada (c.f., Dillon 2002; Moratto et al. 2011; 
Rondeau et al. 2007; Rondeau and Dougherty 2009).  Unfortunately, few are from dated contexts. 
 
3.2.10.3.1.2 Terminal Pleistocene/Initial Holocene (ca. 10,000 B.P.) 
 
The transition between the Pleistocene and Holocene eras was 10,000 B.P. during a climatic 
warming period that peaked 9,000 years ago.  The Holocene represents the latest interglacial event, 
marked by the retreat of Pleistocene glaciers (West et al. 2007:15-17).   Complete glacial retreat had 
likely occurred in the Sierra Nevada by 12,000 to 13,000 years ago, leading to increased aridity and 
lower lake levels.  Climatic conditions led to a change in the vegetative composition of the area, 
with incense cedar and oak species dominating the forests previously composed of pines (West et al. 
2007:27).  Cultural evidence from this era in the Sierra Nevada is scant, but comparatively well-
established.  Lindstrom et al. (2007:6) note the “Pre-Archaic/Tahoe Reach phase,” marked by large 
stemmed points resembling weapons from the Great Basin from this era, occurred in the Truckee, 
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California, vicinity.  Recently obtained obsidian hydration readings from throughout the Truckee 
vicinity provide evidence of human occupation during the Late Pleistocene to Early Holocene 
(Waechter and Bloomer 2009:3-6). 
 
3.2.10.3.1.3 Early Holocene-Late Paleoindian (ca. 10,000 to 8,000 B.P.)  
 
By the Early Holocene, evidence from numerous archaeological sites throughout California show 
that the state was fully explored by this time and supported a significant population.  The regional 
climate was distinguished by a steady warming and drying trend, or a period of “relative warming” 
(c.f. Lindstrom et al. 2007).  In the Truckee vicinity, the Alder Hill basalt quarry was actively used 
to procure toolstone.  McGuire et al. (2006) recovered Great Basin stemmed points, datable carbon 
and obsidian that indicate the Alder Hill Quarry was being visited by the Early Holocene for the 
procurement of toolstone.   
 
Lindstrom et al. (2007:5) also note that at site CA-ELD-180, Great Basin stemmed points were 
recovered, some of which likely had their origins in the western Sierra foothills, which had been 
manufactured from a broad range of materials, indicating considerable mobility of at least portions 
of the human population.  In yet other areas, such as the western Sierra foothills in Calaveras 
County, there is evidence of extremely stable land use.  For example, evidence shows continued use 
of the Skyrocket site over a span of approximately 2,500 years during the Early Holocene (Bieling 
et al. 1996; La Jeunesse and Pryor 1999).  Alluvial deposition increases in the stratigraphic record 
by around 11,050 B.P., possibly obscuring any cultural deposits that may be present, and 
contributing to the lack of dated stratigraphic contexts from this time period (Moratto 2004:194; 
Mead and Hunt 2013:13).  However, a mano was recovered from the Auburn, California, area 
dating to around 9,000 B.P. providing evidence of human occupation of the Central Valley during 
this period (Johnson and Eddy 1985:32). 
 
3.2.10.3.1.4 Middle Holocene – Early Archaic (ca. 8,000 to 5,000 B.P.) 
 
The Middle Holocene is poorly represented archaeologically throughout California.  Lindstrom et 
al. (2007:8) remark on this issue, speculating that several factors may obscure middle Holocene 
contexts.  Warming conditions arising during the early Holocene evidently continued into the mid-
Holocene.  Lindstrom et al. (2007) note evidence of a drought period in the northern Sierra, 
estimated to have lasted approximately 350 years, occurring between about 6,300 and 4,850 B.P.  
Effects of these changes farther west are not well documented. 
 
Of particular interest during this period is the presence of large rock features dating between 9,400 
and 7,000 B.P. consistently used by hunter-gatherers who possibly were central-based foragers 
focusing upon marsh resources.  McGuire (2007:171) notes that Early Archaic deposits may be 
more difficult to recognize, due to a large degree of variability in local traits and the lack of a single 
projectile point chronology that can be used to identify temporally diagnostic artifacts.  Large 
projectile points, often re-worked, typify this time period, suggesting subsistence based on large 
game hunting, with evidence of a diverse exploitation of small-game and aquatic resources in the 
faunal record (Mead and Hunt 2013:13).  Seventy miles across the Central Valley west of the 
Project Area in the Clear Lake region, mortar and pestles with acorn residue have been identified to 
at least 7,000 B.P as well as in botanical samples from the nearby Sierra foothills (Arnold and 
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Walsh 2010: 82).  These findings push the well-documented use of seed and acorn subsistence to 
earlier in the regional record than previously believed. 
 
3.2.10.3.1.5 Late Holocene – Middle Archaic (5,000 to 2,000 B.P.) 
 
The beginning of the Late Holocene is marked by climatic shifts toward a more temperate regime, 
and is associated with the first well-documented archaeological cultures in central and northern 
California.  In the Sacramento-San Joaquin Delta region, the Windmiller culture emerged with 
unique traits, including an unusual mortuary pattern marked by prone interments with crania 
oriented in a westerly direction (Moratto 2004:201-207).  Evidence of characteristic Windmiller 
extended burials occur throughout the Central Valley, including at the Diablo Range and at Buena 
Vista Lake, indicating a widespread culture pattern that may not have originated in the delta region 
(Rosenthal et al. 2007:154).  Johnson and Eddy (1985:33) suggest that the Windmiller and Martis 
complexes may represent different environmental adaptations and/or differential preservation of 
materials from related Central Valley and Sierra populations.  Site CA-ELD-15, a large limestone 
cave along the Middle Fork American River excavated in the early 1900s, showed evidence of 
burials exhibiting Windmiller characteristics, while recovered projectile points seemed to typify 
Martis traits.  Martis-affiliated cultural materials are found from high elevation to lower foothill 
contexts, and may extend to the lower Bear River drainage (Johnson and Eddy 1985:33).   
 
At this time, Sierran basalt was also being used further west in the Central Valley, suggesting an 
east-west oriented settlement system utilizing lowland and upland resources (McGuire 2007:171-
172; Waechter 2002).  Less-utilized tool stones included local metamorphic rock, chert, slate, and 
schist.  Several Sierran sites have also yielded obsidian artifacts that have been sourced to a wide 
range of areas including western Nevada, North Coast Range and Bodie Hills obsidians (Bloomer 
and Jaffe 2009; Jackson et al. 1994; Markley and Day 1992).   
 
The Martis complex is well-represented near the Project Area at sites such as CA-NEV-15, CA-
NEV-67, CA-PLA-6, and CA-SIE-20 (Elsasser 1960).  West and north of the Project, the Messilla 
Complex was defined at three sites in Butte County (Moratto 2004:297-299).  Kowta (1988) and 
Moratto (2004:303), following arguments of earlier investigators (cf., Elsasser 1978; Ritter 1970a, 
b; Ritter and Matson 1972), including studies for the proposed Auburn Dam and Bullards Bar 
reflect ancestral Maiduan prehistory. 
 
By Middle Archaic times, people of the north-central Sierra Nevada exhibit clear influences from 
both the Great Basin and central California.  Increased residential stability is indicated by the 
diversification of subsistence resources available in the valley, including small game, fish, and acorn 
and pine nuts.  Increasing botanical evidence from across the Central Valley has identified acorn use 
as early as 6,000 B.P and definitely into the Middle Archaic.  Identification of long-term storage 
facilities for the seeds also lends to the idea of increased sedentism for centrally-located groups 
(Arnold and Walsh 2010: 82).  Riverine resources in particular become significant in this period.  
Ground stone technology is more evident in the archaeological record, in both foothill and valley 
contexts, while evidence of basketry and pottery also emerges (Rosenthal et al. 2007: 153-154; 
Mead and Hunt 2013:14).  However, associated archaeological remains cannot as yet be reliably 
attributed to historically-observed ethnographic groups. 
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3.2.10.3.1.6 Late Holocene – Late Archaic and Emergent (2,000-200 B.P.) 
 
With the Late Archaic, the lack of discernible relations between archaeological complexes and the 
known material cultures of ethnographic Californian populations end.  In the High Sierra, the Martis 
Complex gave way to the Kings Beach Complex, and in the west closer to the Project Area, 
analogous changes occur as the Middle Horizon is replaced by the early Augustine Pattern.  The 
archaeological record is marked by an increase and diversification of artifact types.  In the Central 
Valley, important subsistence changes take place, with more reliance on the acorn becoming an 
increasingly important staple; a process marked by abundant use of bedrock mortars.  The bow 
appears as the preeminent weapon, marked archaeologically by an abrupt reduction in projectile 
point size and a significant increase in numbers of points.  In the high Sierra and foothills, the bow 
also appears in the Kings Beach Complex, and preferred materials for weapon tips change from 
basalt to microcrystalline silicate materials, typically taking the form of Rose Spring and Gunther 
Barbed arrow points (Elston et al. 1977; Kowta 1988; Moratto 2004:302-303; McGuire 2007:174).  
The Sierra Contracting Stem point is considered a Martis Complex point variant that emerges in the 
Late Archaic.  This type is typically made from local basalt sources, with a wide distribution 
throughout central California (Justice 2002:277-283). 
 
The Emergent Period marks the clear appearance of historically-encountered ethnographic cultures, 
like the Nisenan, associated ethnographically with the Project.  Permanent villages appear 
archaeologically during this period, as well as continued use of bedrock mortar acorn processing 
and arrow points for hunting (Jones 1982; Kowta 1988; Moratto 2004; Arnold and Walsh 2010: 78).   
 
Analogous changes to those in the Sierra are seen in Central Valley populations.  The Sweetwater 
and Shasta cultural complexes become evident in this period in the northern Central Valley, and are 
associated with large village settlements, semi-subterranean dwellings, increased variation in artifact 
types seen in burials, use of large hopper mortars, and the appearance of Haliotis and Olivella shell 
ornaments (Rosenthal et al. 2007:157-158; Moratto 2004:195).  Prehistoric sites from throughout 
the Central Valley also often contain bedrock mortar features without associated midden deposits, a 
tendency that has been observed at sites recorded as part of the Marysville Dam and Parks Bar Dam 
projects in the Parks Bar, Yuba River, and Dry Creek vicinity (Rolen 1978:5). 
 
In addition to the prevalence of bedrock mortar sites connected to food processing activities, 
petroglyph sites have been recorded near the Project Vicinity, including CA-YUB-994, YUB-
995, and YUB-996, described by Storm (1979:9-12).  These sites represent “pit and groove” or 
“pitted boulder” petroglyph types.  This style is also known as Central Sierran Petroglyph Style 
(Heizer and Clewlow 1973), with an estimated age of 3,000 to 500 years old.  Payen (1966) 
describes three styles of the Pit and Groove Tradition, which he presumes to be an older practice 
dating around 2,000 to 3,000 years in age (Storm 1979:30-31).  This style is assumed to be 
related to religious and ceremonial purposes, possibly related to hunting or to their vicinity to 
important waterways.  Ethnographically, this style is associated with Hokan-speaking groups 
such as the Pomo and the Shasta.  This style has not been ethnographically associated with the 
Maidu, and thus the pitted boulder petroglyphs recorded in Yuba County and the vicinity may be 
associated with occupation of the area by older Hokan speaking groups which were later 
displaced by the Penutian-speaking Maidu.  (Storm 1979:32) 
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3.2.10.3.2 Ethnohistoric Context 
 
The ethnohistory of the Project Area is reflected in the documented traditions of the Nisenan, 
also known as the Southern Maidu.  The Nisenan share a common language family and other 
traditions with neighboring groups, which are the Koncow (Northwestern Maidu) and Maidu to 
the northeast.  The Bear River – the focus of the APE and immediate environs – are home to the 
Nisenan.  The primary ethnographic sources about the Nisenan include Powers (1877), Faye 
(1923), Kroeber (1925, 1929), Littlejohn (1928), Gifford (1927), Beals (1933), Voegelin (1942), 
Uldall and Shipley (1966), Merriam (1966-7), and Wilson (1972).  Collectively, these writers 
describe a hunter-gatherer society organized into the characteristic Californian “tribelet” (sensu 
Kroeber 1925) and living in small, semi-permanent villages within a more or less specified 
geographic territory. 
 
3.2.10.3.2.1 Geography and Demography 
 
At the time of the earliest historic contact, the Nisenan occupied a portion of northeastern 
California that, since Euro-American times, has traditionally been known as the “Gold Country,” 
an area bordering the Sacramento River to the west and the Sierra Nevada to the east.  The 
region includes parts of the modern counties of Yuba, Nevada, Placer, Sacramento, and El 
Dorado.  From north to south, their territory encompassed an area from either the North Yuba 
River or the southern fork of the Feather River down to the Cosumnes River (Wilson and Towne 
1978:388; Littlejohn 1928:23).  The northern boundary has traditionally been difficult to define 
because it appears to have been a zone where the Nisenan’s northern neighbors, the Konkow, 
mingled linguistically and culturally with the Nisenan.  On the southern bank of the Cosumnes 
River, lived the eastern branch of the Miwok, while just to the west were the Patwin.  
Ecologically, Nisenan territory encompassed a region characterized by flat river bottomland 
along the Sacramento River to the 10,000- and 12,000-ft elevation Sierra Nevada divide.  This 
region experienced dramatic fluctuations in climate and temperature. 
 
Estimates of pre-contact Nisenan population size have been notoriously difficult to define (Beals 
1933; Kroeber 1925), as much of their population had been decimated prior to the Twentieth 
Century.  Kroeber (1925) argues for a total pre-contact Maidu population of 9,000, though he 
admitted the figure was decidedly liberal.  However, by the time Kroeber and other 
ethnographers began to study the Nisenan in the early Twentieth Century, there were only a 
reported 1,100 Nisenan and those of mixed-Nisenan heritage.  This dramatic decline in 
population was largely the result of events unleashed primarily by the California Gold Rush.  
The discovery of gold in the lands of the Nisenan and the subsequent contact between whites and 
Native Americans, much of which was of a violent nature, played a significant role not only in 
reducing overall Nisenan population numbers, but also destroying the Nisenan as a viable 
culture. 
 
3.2.10.3.2.2 Subsistence 
 
Like many native Californian groups, the Nisenan engaged in a seasonal round of food gathering, 
which included the exploitation of a wide range of natural occurring plants and animals.  In 
general, the division of labor in Nisenan society followed a pattern whereby men hunted and 
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fished and women gathered, though both sexes were apparently involved in acorn and pine nut 
gathering.  Terrestrial game such as deer, elk, antelope, bear, wildcat, rabbit and a wide variety 
of birds and other small and medium animals were consumed.  Deer was a major staple for the 
Nisenan, usually stalked individually or in communal hunts (Beals 1933:346), the latter 
frequently involving the participation of several villages.  Individual hunters stalked deer with 
bows and arrows, sometimes using deer-head decoys.  A communal hunt, by contrast, was the 
primary way to acquire deer (Beals 1933:347).  Deer hides were used for blankets or clothing or 
were sometimes used as mats on the floors of houses. A variety of birds were hunted including 
quail, grouse, ducks, geese, and even blue jays.  Quail were especially prized; some men 
specialized in the hunting of quail almost to the exclusion of other activities.  
 
Fish formed a substantial part of the Nisenan diet, especially for those populations living along 
rivers and streams.  They were acquired in a variety of ways, from hook-and-line to the use of 
natural poisons.  Fishhooks were bi-pointed and typically made from the bones of rodents 
(Wilson 1972:35).  Trout were either eaten as soon as they were caught or dried.  Women 
pounded the dried fish into a meal that was stored in baskets.  Perhaps one of the most common 
ways of obtaining large catches of fish was through the use of poison.  Fish were also taken with 
bone-pointed spears, dip nets, and weirs. 
 
Vegetal foods provided the most important sources of calories and carbohydrates for the 
Nisenan.  Various nuts, seeds, roots, tubers, bulbs, acorns, berries, wild grapes and other greens 
were gathered.  However, the most important vegetal food was acorns (Beals 1933:351; Wilson 
1972:36-37).  According to Beals (1933:351), between six or seven varieties of acorns were 
recognized by the Nisenan as suitable for consumption.  The most prized acorn, however, 
belonged to the black oak.  Acorn harvesting typically occurred during the fall when the acorns 
were ripe and the trees heavily laden.  Trees that were known to provide lots of acorns were 
frequented over and over again and may have been owned by particular families (Wilson 
1972:37, Beals 1933:363).  The acorns were shelled and then ground into a flour, the latter 
process facilitated by the use of either bedrock or portable mortars and pestles.  The flour was 
leached with warm water to remove the toxic tannic acid.  The meal was then stored in baskets, 
and eventually made into soup or bread.  When a crop was particularly abundant, the acorns were 
stockpiled in a granary and occasionally traded with other groups.  
 
3.2.10.3.2.3 Social and Political Organization 
 
Like many native groups in California, the Nisenan were organized into what has been termed 
the “tribelet.”  The term and concept were derived from the writings of A.L. Kroeber, who in 
1932, observed that the dizzying array of different social and political groupings in native 
California was far different from other parts of North America.  The concept of the tribe, used 
with ubiquity elsewhere in North America, was simply not an adequate description of the many 
and varied social groupings in California.  As a result, Kroeber coined the term “tribelet” to 
explain the basic social and political organization of a majority of California’s native peoples, 
including the Nisenan.  The tribelet was defined as a social aggregation consisting of one or 
more household groups that included immediate family members (i.e., parents and children) and 
any associated relatives (i.e., either collateral, lineal, or affinal living together in a village or 
community).  Sometimes, however, the tribelet included two or more villages.  These households 
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were gathered together on the basis of a shared language, culture, and identity.  Typically, 
tribelets defined communal territorial boundaries and engaged in regularized intergroup relations 
such as hunting and gathering and ritual observances.  The tribelet, moreover, was autonomous, 
self-governing, and independent.  
 
Relations between villages were usually friendly, though sometimes disputes would erupt over 
such things as trespass, hunting rights, ceremonial obligations, or accusations of sorcery.  If these 
disputes were not resolved, feuds could easily erupt between villages.  Surprise attacks and 
organized raids were the most common types of warfare (Beals 1933:366), though occasionally 
pitched battles took place.  Weapons included bows and arrows, spears, clubs, and slings.  
Usually, however, these battles did not result in many casualties. 
 
3.2.10.3.2.4 Religious Beliefs 
 
Although Beals (1933:379) stressed a certain lack of uniformity in the religious beliefs of his 
Nisenan informants, they were nonetheless united in their belief that there existed a supernatural 
realm peopled by spiritual beings, some of whom possessed great powers.  They also believed 
that all natural objects were endowed with supernatural powers. 


 
Like other native Californian groups, the Nisenan placed great importance on shamans.  There 
were two main types of shamans in Nisenan society, those that were specialists in native 
medicine and curing, and those who had direct contact with the supernatural realm.  The Kuksu 
cult played an important role in Nisenan society.  According to Kroeber (1929:312), however, 
only the valley Nisenan was involved in the cult; the hill Nisenan apparently did not practice 
Kuksu.  The cult was expressed among the valley Nisenan by the existence of two separate 
organizations.  The first of these, called Akit, allowed only men, while the second, called 
Teme’ya, allowed a limited number of men and women.  The first organization was a general 
dancing society where initiates, mostly boys or young men, were taught specific dances over a 
period of time.  The second organization involved dances where the performers impersonated 
spirits and wore elaborate costumes, especially the very large headdress characteristic of Kuksu 
performers.  
 
3.2.10.3.2.5 Ethnohistory 
 
Although Spain claimed Alta California as part of its New World possessions, the area north of 
what today is the San Francisco Bay Area witnessed little overt Spanish influence.  The 21 
missions, which were intended to demonstrate the claim of the Spanish empire to what is now 
modern-day California, only extended as far north as modern Sonoma County.  In fact, Spain 
only had a tenuous hold on northern California, though at least a few researchers have surmised 
that some native inhabitants of the region, including some Nisenan, were likely forced into the 
Spanish mission system (see Forbes 1969:32; Angel 1882; and Wilson and Towne 1978:396).  
The three colonialist nations, Russia, Great Britain, and the U.S., vied with Spain, and each 
other, over possession of the region.  Fort Ross, in modern-day Mendocino County, for example, 
was established by the Russians in 1812 and was considered its farthest-flung New World 
outpost.  
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When Alta California was ceded to Mexico in 1822, the far northern half of California remained 
in dispute.  Although technically a possession of Mexico, it soon bore witness to the intrusions of 
many different foreign expeditions, including British and American fur trappers.  These forays 
were done often without the knowledge or certainly the approval of the Mexican authorities.  As 
a consequence of these and other expeditions, virulent epidemics were unleashed among the 
native populations of the region.  Perhaps the most devastating of these occurred in 1833 and 
was apparently a result of either smallpox or malaria (Peterson 1977:6; Cook 1955:308).  By one 
estimate, this epidemic may have wiped out perhaps as much as 75 percent of the valley Nisenan 
population (Cook 1976).   


The annexation of California by the U.S. in 1849/50 resulted in continued woes for the Nisenan 
and neighboring groups in the area.  Not only did disease take a massive toll on their population, 
but the violence unleashed by miners and settlers who entered their territory in the 1840s and 
1850s also had a significant and devastating effect on their population.  Initially, following the 
discovery of gold at Sutter’s Mill in 1848, Native Americans became laborers working the gold 
field of the Sierras (Chamberlain and Wells 1879b).  By the end of 1849, miners and settlers 
flooded into northern California, gradually expropriating native lands.  Many of the streams and 
creeks the various Indian groups had used and relied upon for generations became polluted and 
befouled as the prospectors overran the area in their mad search to find the elusive mineral.  This 
prompted angry responses from the region’s native inhabitants, and hostilities between the two 
groups became commonplace.  There were numerous violent incidents – raids, retaliatory 
killings, rapes, and outright massacres – between the two opposing groups during this time.  
 
Despite resistance on the part of the Nisenan, the eventual outcome of this clash between 
European and native culture was inevitable.  The Nisenan were simply no match for the superior 
numbers, technology, and organization of the American invaders.  During the latter half of the 
Nineteenth Century, the native groups that had occupied the area were gradually and inexorably 
displaced, killed off by disease or violence, or forced into hiding and seclusion.  As whites 
settled on their lands, the few surviving Nisenan were gradually pushed to the margins of 
society, where many of them were eventually absorbed into the dominant economic system.  
Many Nisenan found work in agriculture, logging, ranching, and domestic pursuits (Wilson and 
Towne 1978). 
 
3.2.10.3.3 Historic Context 
 
3.2.10.3.3.1 Early Regional History 
 
Prior to 1848 and the discovery of gold in California, the central Sierra Nevada remained largely 
unpopulated and unexplored by Euro-Americans.  Beginning in 1769, the Spanish settled along 
the California coast and established their chain of 21 missions between San Diego and Sonoma; 
however, they rarely ventured into the interior except to pursue runaway Mission Indians or 
escaped livestock, or to scout for future mission sites.  
 
Hudson’s Bay Company trappers began taking beaver in the local rivers during the 1820s.  After 
Mexico won its independence from Spain in 1822, the mission lands and other territories in 
California were divided into large privately owned ranches, and sheep and cattle ranching 
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became the primary economic activities.  In 1839, the first large landholdings in the region were 
granted to John Marsh near Mt. Diablo and John Sutter at the confluence of the American and 
Sacramento rivers (Jackson et al. 1982; Pittman 1995). 
 
Soon, American explorers and traders were probing the Sierran interior, discovering passes and 
routes across the mountains that are still used today.  In 1841, Lieutenant Charles Wilkes led the 
first explorers into the region from the Pacific Northwest.  A group of Wilkes’ men journeyed 
down the Sacramento River to the San Francisco Bay.  In 1844, the Stevens-Townsend Party 
ascended the Truckee River from the Nevada desert, came over Donner Pass, and camped at 
Cold Creek, south of Donner Lake.  In 1845-1846, Charles Fremont, on his first of four ventures 
into the Sierra, followed the same path as the Stevens-Townsend Party.  Subsequent forays into 
the region discovered additional routes that facilitated the movement of a steady stream of 
settlers into the area (Jackson et al. 1982). 
 
Conflicts between the Californios and the central government in Mexico City led to a series of 
uprisings culminating in the Bear Flag Revolt of June 1846.  In November of 1846, Juan Bautista 
Alvarado named himself Provisional Governor and declared Alta California an independent state 
until Mexico restored the principles of federalism.  However, Mexican control of California had 
effectively ended the year before, when the Californios expelled Manuel Micheltorena, the last 
Mexican governor.  
 
As Jedediah Smith, John C. Fremont, and other American trappers and explorers brought news 
of California’s favorable climate and bountiful natural resources eastward, the American 
government began to view California as part of its Manifest Destiny.  Although the Mexican 
government decreed that Californios could not trade with foreigners, a thriving trade had 
developed between the California ranchos and New England; California sent tallow, hides, furs, 
and other local goods eastward in exchange for the manufactured wares of the east.  The 
Mexican government, in a state of almost perpetual civil war, was powerless to stop the steady 
stream of immigrants from the east.  Embroiled in the war for Texan independence, Mexico was 
in no position to defend California (Pittman 1995). 
 
In the east, President Polk and the American newspapers saw this as an opportune time to take 
control of California.  Polk’s attempt to purchase the territory was unsuccessful; therefore, he 
was ultimately forced to declare war with Mexico.  With the signing of the Treaty of Guadalupe 
Hidalgo on February 2, 1848, California formally became an American territory.  Two years 
later, on September 9, 1850, California became the 31st state in the Union. 
 
3.2.10.3.3.2 Mining 
 
James Marshall’s discovery of gold in January of 1848 at Sutter’s Mill, near the Nisenan village 
of Colluma (i.e., present day Coloma southeast of the Project Area), triggered the California 
Gold Rush.  By the end of that year, 80 percent of California’s able-bodied men were mining in 
the gold fields (Robinson 1948).  Initially, placer gold could be extracted by individual miners or 
small groups using simple hand techniques.  Within a few short years, however, the easily mined 
placer deposits had been depleted and more complex, mechanized methods came into use.   
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The Gold Rush was in full swing by 1849 and an estimated 90,000 individuals made their way to 
the California mines by the end of 1849 (Holliday 1981).  The streams flowing into the 
Sacramento River from the northern Sierra attracted hundreds of gold seekers.  Mining along the 
Bear River did not attract the same intensity of activity that occurred elsewhere.  While a 
multitude of mining bars and camps were well established along the Yuba River to the north and 
the American River to the south in the 1840s and 1850s, occupation surrounding the Bear River 
was ephemeral and intermittent.  While small-scale placer mining by individuals certainly 
occurred in this area, permanent camps supporting large mining operations never materialized.  
Colfax, Marysville, and Nicolaus Ferry are the nearest settlements to the Project during the Gold 
Rush, linked to the extensive mining operations of the region.  Colfax was established as a 
trading center for the surrounding mines in the 1860s, a role it maintained into the twentieth 
century (Gudde 1975:77). The Colfax mining district, also previously known as the Illinois 
district, Illinoistown, and Alder Gulch, incorporated placer mining locales along the Bear and 
American rivers.  The large Rising Sun Mine was also a part of the district (Clark 1970:38).  
Nicolaus Ferry is located at the confluence of the Feather and Bear rivers.  It was established in 
1850 as a trading center and ferry crossing connecting to the mines on the Feather and Yuba 
rivers (Gudde 1975:243).  Marysville was established by 1850 as a “metropolis” connected to the 
mines along the Feather and Yuba rivers (Gudde 1975:209). 
 
Early miners panned for gold in stream beds, but within decades, large-scale mining operations 
were organized and replaced individual miners.  In 1853, hydraulic mining was introduced to 
California (Greenland 2001; Kelley 1959, 1989; May 1970), and rapid advances in technology 
provided greater flexibility and movement of hoses and efficiency for displacing dirt.  Hydraulic 
mining became more common by the 1860s and was a process whereby water is delivered to a 
site through a high pressure hose and sprayed onto hillsides, washing away tons of boulders, 
gravel, dirt, and ounces of gold.  After extracting gold from long wooden sluices, miners dumped 
remaining gravel and debris into the mountain valleys.  The Yuba and other northern rivers and 
streams carried the resulting flood of sediment (slickens) down into the Sacramento Valley.  
Hydraulic mining was prevalent along the Bear River in the 1850s and 1860s.  Upstream of the 
Project in Colfax and surrounding vicinities, hydraulic mining was a big endeavor, leading to the 
deposition of large amounts of gravel deposits along the riverbed.  The level of the Bear River 
was significantly raised as a result, and the water levels spread out across the land, encompassing 
the location of Camp Far West and Johnson’s Rancho.   
 
Hydraulic mining had dramatic impacts across the valley.  The Bear River was overwhelmed 
with silt and debris from the hydraulic mining which occurred upstream in the foothills near 
Colfax, and along the Yuba River near Nevada City and Grass Valley.  Between 1849 and 1909 
255 million cu yds of mine waste were deposited in the Bear River (Hagwood 1981:21).  As a 
result, the riverbed was raised several ft, covering the original banks of the river and causing 
gravel deposits to spread across adjacent farmlands.  The area near Wheatland was particularly 
devastated, as the entire channel of the Bear River was thrown off course in this area, drowning 
the burgeoning agricultural scene under the resulting floods (SSWD 1985:66-68).  The residents 
of Wheatland were among those driven to litigation by the problem, which led to a suit being 
filed against the Little York Mine in California State Court in 1879 (Storm 1979:37).  Lawsuits 
by farmers curtailed hydraulic mining in 1884 with the Sawyer Decision, considered one of the 
seminal environmental laws in the U.S. (Baumgart 2002; Greenland 2001; Kelley 1959, 1989; 







South Sutter Water District 
Camp Far West Hydroelectric Project 


FERC Project No. 2997 
 


 
February 2016 Pre-Application Document Cultural Resources 
 ©2016, South Sutter Water District Page 3.2.10-19 


Mount 1995).  However, the Caminetti Act, enacted by the U.S. Congress in 1893, allowed 
hydraulic mining to continue if mine operators constructed debris dams, regulated under the 
newly formed California Debris Commission.  The Yuba, American, and Bear rivers were 
identified as locations where this could be done and several debris dams were constructed at 
various points along these rivers.   
 
Following the Gold Rush, other industries developed in the region.  Copper mining was a large 
industry in the Project Vicinity, as exploitation of the Sierra Nevada Copper Belt became a 
profitable endeavor in mid-1860s during the Civil War, as well as during World Wars I and II.   
The Dairy Farm Mine, located within APE and inundated by Camp Far West Reservoir, was one 
of the main copper mines in the Project Area.  The Valley View Mine just to the south and the 
Spenceville Mine to the north in Yuba County were also major centers for extraction along the 
copper belt (Clark 1970:117-119).  In the early 1900s, the Dairy Farm Mine was owned by the 
New York-based Dairy Farm Mining Company (Aubury 1908:208).  By 1905, ownership of the 
mine had been taken over by the Guggenheims, who were also owners of the Selby Smelting 
Works (Engineering and Mining Journal 1905:751).  The Guggenheim railroad transported the 
extracted ore from the mine to the nearby town of Sheridan.  The main mining shaft was on Rock 
Creek, but in 1917 at least nine additional shafts and shafts had been opened in a 0.5 mi radius 
surrounding the main shaft, and four dikes ran through the property.  A large workforce was 
apparently being kept employed working the mine, with plans to build structures for housing 
(Mining and Scientific Press 1917:561). 
 
3.2.10.3.3.3 Settlement and Agriculture 
 
In addition to mining, ranching and some crop production took place in the Project Area by the 
1860s.  Following the initial 1850s placer gold boom, entrepreneurs, disillusioned miners, and 
other settlers turned to agriculture as a means of providing a livelihood, profiting from the need 
for fresh produce by the burgeoning mining settlements in the foothills.   
 
The Project Area falls on the east side of a large historic land grant shown on historic maps as 
Johnson’s Rancho.  Prior to Johnson’s ownership, the land was under the authority of the 
Mexican government.  Pablo Gutierrez, who had worked at John Sutter’s Hock Farm, obtained a 
Mexican land grant for 22,000 ac in 1844, including the land that became Johnson’s Rancho.  
Gutierrez was killed in a revolt against the provincial governor in 1845, after which the grant 
was auctioned off to William Johnson and Sebastian Keyer.  Johnson claimed the east half of the 
original grant.  Johnson’s ranch was the first Euro-American settlement along the Bear River.  
(Chamberlain and Wells 1879b:79).  His ranch was located on the north bank of the Bear River, 
about 3 mi from the town of Wheatland.  The location of Johnson’s Ranch became a major 
crossing point across the Bear River, and also a stopping point for travelers on the Emigrant Trail 
into California (Storm 1979:33).  In 1849 the rancho again changed hands when Henry Robinson 
and Eugene Gillespie established the town site of Kearney in this location. 
 
After Johnson’s occupation, Burtis’s Hotel was established at Johnson’s Crossing.  Three other 
hotels were built along the road from Wheatland to Smartsville.  One of these was Graham’s 
Hotel, located within the APE, the location of which is now inundated by Camp Far West 
Reservoir.  Graham’s Hotel reportedly had a more “legal reputation” than Melon’s hotel, which 







South Sutter Water District 
Camp Far West Hydroelectric Project 
FERC Project No. 2997 
 


 
Cultural Resources Pre-Application Document February 2016 
Page 3.2.10-20 ©2016, South Sutter Water District 


was also located on land formerly part of Johnson’s Rancho (Storm 1979:34).  The Cabbage 
Patch Hotel was located to the south, at the junction of the roads to Smartsville and Nevada City.  
Two sawmills were also located in the area.  One was built by John McCourtney in 1851, in the 
location where Camp Far West Dam now stands.  A river crossing was located on the Bear River 
at the point where McCourtney’s sawmill was located.  The river crossing and the adjacent road 
connecting to Grass Valley were also named after McCourtney (Storm 1979:34). 
 
Agricultural pursuits developed in the 1850s and 1860s as the surrounding settlements grew.  
The primary crops early on were hay and barley, later replaced by wheat and potatoes.  Large 
quantities of Timothy grass and red clover grew along the banks of the Bear River, and was 
harvested and sold to the surrounding mines, while timber was purchased and brought back to 
the valley for construction.  Cattle were first brought to the area in 1851 by J.L. Burtis and 
Charles Justise.  Burtis also had a barley field in cultivation located near Camp Far West.  Wheat 
was not raised in the area until the late 1850s, but had become the main crop by 1860, with 
potatoes also playing a major role in local agriculture by 1862 (Chamberlain and Wells 
1879b:77-78). 
 
3.2.10.3.3.4 Military 
 
The Project takes its name from an early military outpost that was established in 1849.  Camp 
Far West was built on the north bank of the Bear River, and encompassed an area 1 sq mi in size.  
The camp was constructed with the express purpose to protect local residents and travelers from 
attacks by the local Native American population.  However, there is no indication that such 
attacks had occurred.  The 2nd U.S. Infantry was stationed at the camp during its existence.  The 
only major action that occurred was in May of 1850, when two miners were found shot with 
arrows.  This prompted a response from the 2nd, leading to a prolonged attack on local Maidu 
settlements, the burning of villages, and a short battle along Rock Creek.  The fort was de-
activated in 1852, after only 3 years of existence.  Its closure was prompted by numerous 
ongoing problems, including disease, lack of supplies, and a dwindling purpose due to the small 
Indian population (Peak 1977:3; Storm 1979:34-35). 
 
Although Camp Far West was short-lived, the area became a significant hub of military activity 
in the Twentieth Century.  Camp Beale was established in 1942 as an army infantry post, the 
largest built in the Western U.S. during World War II.  It was named after Nineteenth Century 
pioneer and militia member Brigadier General Edward Fitzgerald Beale.  The base was 
constructed to house and train the 13th Armored Division, but the 81st and 96th Infantry Divisions 
also trained at Camp Beale while it was under the administration of the Army.  The 13th Armored 
Division was deployed in 1943, and served under the command of General George Patton in 
Europe (Storm 1979:39).  By 1943 the base included four cantonments, a sewage treatment 
facility, an ammunition storage facility, and 1,681 structures.  The east cantonment, now the 
Main Base, was constructed over the existing township of Earle, and retained the design of the 
existing streets.   During World War II, the base housed over 60,000 soldiers, and also included a 
hospital, an airfield, and a German prisoner-of-war camp.  It was in use throughout World War 
II, but was deactivated in 1945 following the end of the war.  In 1948 the post was again re-
established as Beale Air Force Base under the command of the newly established U.S. Air Force 
(Quest 2014:7; Foster Wheeler and JRP 2000: 7-11)  It was renamed Beale Air Force Base in 
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1951, the same year the Beale Bombing and Gunnery Range was constructed.  There were six 
bombing ranges located on the base, providing training for the Bombardier Navigation School 
base at Mather AFB in Sacramento (Storm 1979:39).  It became part of the Strategic Air 
Command (SAC) in 1956.  Surveillance aircraft such as the Blackbird and U-2 have operated out 
of the base since the 1960s (Beale 2013). 
 
Beale Air Force Base played an expanded role during the Cold War.  The base was fitted with a 
semi-automatic ground environment (SAGE) early warning system in 1959.  It was one of only 
two facilities in California fitted with a SAGE system, and housed one of the early IBM SAGE 
computers.  Beale AFB obtained several significant missions related to the response to Soviet 
intermediate range ballistic missile (ICBM) systems in the 1950s and 1960s, and one of the 
earliest ICBM air force bases (Foster Wheeler and JRP 2000:4-23; Mikesell 2000: 8-6-8-10). 
 
3.2.10.3.3.5 Water Resources 
 
Following the discovery of gold in the Sierras, which resulted in the first large scale influx of 
Euro-Americans to the area, the rivers of the Sierra Nevada were utilized for industrial scale 
mining operations.  After the decline of mining in the first half of the Twentieth Century, many 
of the ditches and flumes originally built for the mining industry were reused for the 
transmission of potable water for communities and for irrigation purposes.  Additionally, these 
resources were also being used in the burgeoning field of hydroelectricity with early developers 
of hydroelectric power plants purchasing the ditches and water rights to supply water to their 
power plants (Ramsey Ford et al. 2012).  The new industry utilized water power technology 
honed by the California miners who adapted to the seasonal water flows germane to the Sierra 
Nevada watershed.  Pioneering hydropower efforts were characterized by the construction of single 
power plants per watershed, to service a single location.  Both the original Folsom and Colgate 
powerplants conform to this pattern (JRP and Caltrans 2000:54).  The Folsom Powerhouse, 
constructed on the American River by the Sacramento Electric Power and Light Company, was the 
first built in the Central California region.  It opened in 1895 and provided electricity to the city of 
Sacramento and its many burgeoning industries (JRP and Caltrans 2000:58).   
 
The 1950s witnessed the culmination of earlier efforts to establish multi-purpose water systems 
in California.  They embraced the earlier Progressive Era’s (1890-1913) multiple use ethic 
embodied by the Hetch-Hetchy Project approach of “the greatest good for the greatest number.”  
Dams and watershed management evolved to provide flood control, irrigation and potable water, 
helped reclaim swampy land, delivered recreational opportunities, and generated hydroelectric 
power.  The CVP initiated in 1951 focused on the Shasta and Friant dams, with their associated 
Delta-Mendota and Friant-Kern canals.  The subsequent SWP (1957) included the California 
Aqueduct and Feather River Project (JRP and Caltrans 2000:73-75, 80-83). 
 
In December 1955, excessive winter rain and snow in northern California resulted in devastating 
floods in the Central Valley that overpowered local levees and other flood control systems.  
Flooding inundated over 100,000 ac, resulted in 40 deaths, and cost millions of dollars in 
property damage.  This resulted in both state and local initiatives to better manage flood control, 
resulting in the construction of numerous levees, canals, and reservoirs throughout the state.   
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By the early Twentieth Century, irrigation development made lands in the region suitable for the 
production of a large variety of new crops and the development of extensive irrigation systems 
was often the undertaking of organized irrigation districts, which were first permitted under 
California law in 1887 following passage of the Wright Act (Mead and Hunt 2013).  By 1915 
irrigation districts were established as a means of financing construction of large-scale irrigation 
systems (Mead and Hunt 2013).  The CFWID was formed in 1924 for the purpose of improving 
water conditions in portions Yuba and Placer counties.  The CFWID constructed a concrete 
gravity dam to provide irrigation water to surround farmlands, and was able to service 
approximately 4,100 ac in Yuba and Placer counties.  The current Camp Far West Dam was 
constructed in 1964. 
 
3.2.10.4 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on cultural resources.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 


 Effects of any Project construction on burials (identified by UAIC). 


• From SSWD: 
 Effects of Project O&M and associated Project recreation on NRHP-eligible, 


unevaluated, and/or undocumented cultural resources. 
 
3.2.10.5 List of Attachments 
 
There are no attachments to this section. 
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3.2.11 Tribal Interests 
 
3.2.11.1 Overview 
 
In addition to this introductory information, this section is divided into three subsections.  
Section 3.2.11.2 provides a list of Native American tribes and sacred lands potentially affected 
by the Project.  Section 3.2.11.3 identifies Indian Trust Assets (ITA) and TCPs potentially 
affected by the Project.  Section 3.2.11.4 describes known or potential Project effects on tribal 
interests. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on tribal interests.  Specifically, SSWD found three source documents regarding 
tribal interests.  These are listed below and cited throughout this section: 
 


• Records at the NCIC (e.g., previous cultural resources studies, site record forms, historic 
maps, and historic property databases) 


• Sacred lands and tribal contacts from the NAHC database 


• Maps and GIS files of tribal reservation and land status from the Bureau of Indian Affairs 
(BIA) 


 
3.2.11.2 Potentially-Affected Native American Tribes and Sacred Lands 
 
On December 22, 2014, SSWD contacted the NAHC to obtain a list of Native American tribes 
and tribal individuals who may have an interest in the Project relicensing, and for a list of sacred 
lands that may be within the Project Cultural Data Gathering Area.  The NAHC replied to this 
request on December 31, 2014.  Table 3.2.11-1 lists all tribal representatives who have been 
identified by the NAHC.  In its reply to SSWD, the NAHC did not identify any sacred lands that 
may be within the Project Cultural Data Gathering Area. 
 
Table 3.2.11-1.  Tribes and tribal representatives identified by the NAHC who may have an interest 
in the Project. 


Tribe Tribal Representative 


Colfax-Todds Valley Consolidated Tribe Pamela Cubbler 
Judy Marks 


Tsi-Akim Maidu  
Don Ryberg, Chairperson 


Eileen Moon, Vice Chairperson 
Greyson Coney 


United Auburn Indian Community of the Auburn Rancheria (UAIC) 
Gene Whitehouse, Chairperson 


Jason Camp, Tribal Historic Preservation Officer 
Marcos Guerrero, Tribal Preservation Committee 


 
 
In addition, based on other recent activities at the Project, SSWD has reason to believe that the 
tribes and tribal individuals listed in Table 3.2.11-2 may have knowledge of cultural resources 
and an interest in the relicensing. 
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Table 3.2.11-2.  Additional tribes and tribal representatives who may have an interest in the 
Project. 


Tribe Tribal Representative 
Enterprise Rancheria of Maidu Indians Glenda Nelson, Chairperson 


Mooretown Rancheria of Maidu Indians  
Gary Archuleta, Chairperson 


Guy Taylor 
Laura Winner 


Nevada City Rancheria Richard Johnson, Chairperson 
Shelly Covert, Secretary 


 
 
3.2.11.3 Known Indian Trust Assets and Traditional Cultural Properties 
 
Indian Trust Assets are legal interests in property held in trust by the U.S. for Indian tribes or 
individual Native Americans.  The Secretary of the Interior, acting as the trustee, holds many 
assets in trust.  ITAs can be real property, physical assets, or intangible property rights.  Examples 
of ITAs are lands, including reservations and public domain allotments; minerals; water rights; 
hunting and fishing rights; other natural resources; and money or claims.  While most ITAs are on 
reservations, they may also be found off-reservation.  A characteristic of an ITA is that it cannot 
be sold, leased, or otherwise alienated without the U.S. government’s approval.  ITAs do not 
include things in which a tribe or individuals have no legal interest.  For example, off-reservation 
sacred lands or archaeological sites in which a tribe has no interest are not ITAs. 
 
Traditional Cultural Properties are explained and defined in Parker and King (1998:1) as follows: 
 


One kind of cultural significance a property may possess, and that may make it 
eligible for inclusion in the [National] Register, is traditional cultural 
significance. "Traditional" in this context refers to those beliefs, customs, and 
practices of a living community of people that have been passed down through 
the generations, usually orally or through practice. The traditional cultural 
significance of a historic property, then, is significance derived from the role the 
property plays in a community's historically rooted beliefs, customs, and 
practices. Examples of properties possessing such significance include: 


 a location associated with the traditional beliefs of a Native American 
group about its origins, its cultural history, or the nature of the world; 


 a rural community whose organization, buildings and structures, or 
patterns of land use reflect the cultural traditions valued by its long-
term residents; 


 an urban neighborhood that is the traditional home of a particular 
cultural group, and that reflects its beliefs and practices; 


 a location where Native American religious practitioners have 
historically gone, and are known or thought to go today, to perform 
ceremonial activities in accordance with traditional cultural rules of 
practice; and 


 a location where a community has traditionally carried out economic, 
artistic, or other cultural practices important in maintaining its historic 
identity. 
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A traditional cultural property, then, can be defined generally as one that is 
eligible for inclusion in the National Register because of its association 
with cultural practices or beliefs of a living community that (a) are rooted 
in that community's history, and (b) are important in maintaining the 
continuing cultural identity of the community. 


 
As detailed in Section 3.2.10.2, a records search and archival research was completed at the 
NCIC repository and various online resources to gather necessary information on cultural 
resource and tribal interests.  Furthermore, SSWD contacted the BIA to obtain information on 
tribal lands and ITAs that might be affected by the Project.  In addition to identifying potentially-
affected tribal interests, this research also served to obtain background information pertinent to 
understanding the ethnohistory and ethnography of the Project Cultural Data Gathering Area and 
to identify potential gaps in information that may be addressed through additional studies. 
 
No ITAs or known TCPs were identified as a result of the research conducted at NCIC and BIA.  
The APE does not include any Indian reservations or other lands under tribal ownership. 
 
An account of the prehistoric and ethnohistoric occupation within the Project Cultural Data 
Gathering Area is provided in Section 3.2.10.3 of the PAD. 
 
3.2.11.4 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on tribal interests.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire:1 
 Effects of any construction related to the Project on TCPs (identified by UAIC). 


• From SSWD: 


 Effects of Project O&M and associated Project recreation on potentially unevaluated 
or undocumented ethnographic sites and traditional cultural properties related to tribal 
interests. 


 
3.2.11.5 List of Attachments 
 
There are no attachments to this section. 
 


                                                           
1  The only respondent to SSWD’s May 7, 2015, Information Questionnaire pertaining to tribal interests was the UAIC, who 


provided information on tribal interests in the APE and expressed an interest in participating in the relicensing.  UAIC also 
requested entering into formal government-to-government consultation with FERC.  By filing this PAD, SSWD provides 
UAIC’s request for government-to-government consultation to FERC. 
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3.2.12 Air Resources  
 
3.2.12.1 Overview  
 
In addition to this introductory information, this section is divided into four subsections.  Section 
3.2.12.2 provides a regulatory context, Section 3.2.12.3 includes general information regarding 
existing air quality in the Project Vicinity, and Section 3.2.12.4 described Project air quality.  
Section 3.2.12.5 describes known or potential Project effects on air resources. 
 
SSWD prepared this section based on its collection of existing, relevant and reasonably available 
information on air resources.  Specifically, SSWD found five source documents regarding air 
resources.  These are listed below and cited throughout this section: 
 


• Cal EPA 2014a 


• Cal EPA 2014b 


• CARB 2013 


• EPA 2015 


• Pelletier et al. 2009 
 
3.2.12.2 Regulatory Context 
 
The California Air Resources Board (CARB), as part of the California Environmental Protection 
Agency (Cal EPA), is responsible for protecting public health and the environment from the 
harmful effects of air pollution.  Pollutants associated with air emissions, such as ozone (O3), 
particulate matter and nitrogen dioxide (NO2), are associated with respiratory illness.  Carbon 
monoxide (CO), another air pollutant, can be absorbed through the lungs into the bloodstream 
and reduce the ability of blood to carry oxygen.  Sources of air emissions include commercial 
facility operations, fugitive dust, vehicles and trucks, aircraft, boats, trains, and natural sources 
such as biogenic and geogenic hydrocarbons and wildfires. 
 
To reduce harmful exposure to air pollutants, the federal Clean Air Act (CAA) requires the EPA 
to set outdoor air quality standards for the nation with the option for states to adopt additional, or 
more protective standards, if needed.  CARB has adopted ambient (i.e., outdoor) air quality 
standards (AAQS) that are more protective than federal standards and has implemented standards 
for some pollutants not addressed by federal standards.  An AAQS establishes the concentration 
above which the pollutant is known to cause adverse health effects to sensitive groups within the 
greater population, such as children and the elderly.  The goal is for localized effects not to cause 
or contribute to an exceedance of the standards.  Criteria pollutants for which AAQS have been 
established include ozone, particulate matter, carbon monoxide, nitrogen dioxide, sulfur dioxide 
and lead.  California and federal AAQS for criteria pollutants are presented in Table 3.2.12-1. 
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Table 3.2.12-1.  California and federal ambient air quality standards. 
Pollutant Averaging 


Time 
California Standards1 Federal Standards2 


Concentration3 Method4 Primary3,5 Secondary3,6 Method7 


Ozone (O3) 
1 Hour 0.09 ppm  


(180 µg/m3) Ultraviolet 
Photometry 


-- 
Same as Primary 


Standard 
Ultraviolet 
Photometry 


8 Hour 0.070 ppm  
(137 µg/m3) 


0.075 ppm  
(147 µg/m3) 


Respirable 
Particulate 
Matter (PM10) 


24 Hour 50 µg/m3 
Gravimetric or Beta 


Attenuation 


150 µg/m3 
Same as Primary 


Standard 


Inertial Separation 
and Gravimetric 


Analysis 
Annual 


Arithmetic Mean 20 µg/m3 -- 


Fine Particulate 
Matter (PM2.5) 


24 Hour No Separate State Standard 35 µg/m3 
Same as Primary 


Standard 


Inertial Separation 
and Gravimetric 


Analysis 
Annual 


Arithmetic Mean 12 µg/m3 Gravimetric or Beta 
Attenuation 15.0 µg/m3 


Carbon 
Monoxide (CO) 


8 Hour 9.0 ppm  
(10 mg/m3) 


Non-Dispersive 
Infrared Photometry  


9 ppm  
(10 mg/m3) 


-- 
Non-Dispersive 


Infrared 
Photometry  1 Hour 20 ppm  


(23 mg/m3) 
35 ppm  


(40 mg/m3) 
8 Hour  


(Lake Tahoe) 6 ppm (7 mg/m3) -- -- -- 


Nitrogen 
Dioxide (NO2) 


Annual 
Arithmetic Mean 


0.030 ppm  
(57 µg/m3) Gas Phase 


Chemiluminescence 


0.053 ppm (100 
µg/m3) Same as Primary 


Standard 
Gas Phase 


Chemiluminecence 
1 Hour 0.18 ppm  


(339 µg/m3) 0.100 ppm8 


Sulfur Dioxide 
(SO2) 


Annual 
Arithmetic Mean -- 


Ultraviolet 
Fluorescence 


0.030 ppm  
(80 µg/m3)9 -- 


Spectrophotometry 
(Pararosaniline 


Method) 
24 Hour 0.04 ppm (105 


µg/m3) 
0.14 ppm (365 


µg/m3) -- 


3 Hour -- -- 0.5 ppm  
(1,300 µg/m3) 


1 Hour 0.25 ppm (665 
µg/m3) 75 ppb9 -- -- 


Lead10 


30 Day Average 1.5 µg/m3 


Atomic Absorption 


--- -- -- 
Calendar 
Quarter -- 1.5 µg/m3 


Same as Primary 
Standard 


High Volume 
Sampler and 


Atomic Absorption Rolling 3-Month 
Average11 -- 0.15 µg/m3 


Visibility 
Reducing 
Particles 


8 Hour 


Extinction 
coefficient of 
0.23 per 
kilometer - 
visibility of 10 
miles or more 
(0.07 - 30 miles 
or more for Lake 
Tahoe) due to 
particles when 
relative humidity 
is less than 70 
percent.   


Beta Attenuation 
and Transmittance 
through Filter Tape. No Federal Standards 


Sulfates 24 Hour 25 µg/m3 Ion Chromatography 
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Table 3.2.12-1.  (continued) 


Pollutant Averaging 
Time 


California Standards1 Federal Standards2 
Concentration3 Method4 Primary3,5 Secondary3,6 Method7 


Hydrogen 
Sulfide 1 Hour 0.03 ppm  


(42 µg/m3) 
Ultraviolet 


Fluorescence 
No Federal Standards 


Vinyl Chloride10 24 Hour 0.01 ppm  
(26 µg/m3) 


Gas 
Chromatography 


Source: CARB 2013 
1  California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1 and 24 hour), nitrogen dioxide, suspended particulate 


matter—PM10, PM2.5 and visibility reducing particles, are values that are not to be exceeded. All others are not to be equaled or exceeded. 
California ambient air quality standards (AAQS) are listed in the Table of Standards in Section 70200 of Title 17 of the California Code of 
Regulations. 


2 National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic means) are not to be 
exceeded more than once a year.  The ozone standard is attained when the fourth highest 8-hour concentration in a year, averaged over 3 years, 
is equal to or less than the standard.  For PM10, the 24-hour standard is attained when the expected number of days per calendar year with a 
24-hour average concentration above 150 μg/m3 is equal to or less than 1.  For PM2.5, the 24-hour standard is attained when 98 percent of the 
daily concentrations, averaged over 3 years, are equal to or less than the standard.  National AAQS are listed in the Code of Federal 
Regulations, Title 40, Part 50. 


3 Concentration expressed first in units in which the standard was promulgated.  Equivalent units given in parentheses are based upon a 
reference temperature of 25°C and a reference pressure of 760 torr.  Most measurements of air quality are to be corrected to a reference 
temperature of 25°C and a reference pressure of 760 torr; ppm in this table refers to parts per million (ppm) by volume, or micromoles of 
pollutant per mole of gas. 


4 Any equivalent procedure that can be shown to the satisfaction of the California Air Resources Board (CARB) to give equivalent results at or 
near the level of the air quality standard may be used.  


5 National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health. 
6 National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects 


of a pollutant. 
7 Reference method as described by the federal EPA. An “equivalent method” of measurement may be used but must have a “consistent 


relationship to the reference method” and must be approved by the EPA. 
8 To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor within an area must not 


exceed 0.100 ppm (effective January 22, 2010). 
9 On June 2, 2010, the EPA established a new 1-hour SO₂ standard, effective August 23, 2010, which is based on the 3-year average of the 


annual 99th percentile of 1-hour daily maximum concentrations.  The EPA also proposed a new automated Federal Reference Method using 
ultraviolet technology, but will retain the older pararosaniline methods until the new FRM have adequately permeated State monitoring 
networks.  The EPA also revoked both the existing 24-hour SO₂ standard of 0.14 ppm and the annual primary SO₂ standard of 0.030 ppm, 
effective August 23, 2010.  The secondary SO₂ standard was not revised at this time; however, the secondary standard is undergoing a separate 
review by the EPA.  Note that the new standard is in units of parts per billion (ppb).  California standards are in units of ppm.  To directly 
compare the new primary national standard to the California standard the units can be converted to ppm.   In this case, the national standard of 
75 ppb is identical to 0.075 ppm. 


10 The CARB has identified lead and vinyl chloride as “toxic air contaminants” with no threshold level of exposure for adverse health effects 
determined.  These actions allow for the implementation of control measures at levels below the ambient concentrations specified for these 
pollutants. 


11 National lead standard, rolling 3-month average: final rule signed October 15, 2008. 
 
 
Both the California and federal governments use ambient air monitoring data to classify areas 
according to their attainment status with respect to criteria pollutants.  These designations are 
used to identify areas with air quality problems and help determine whether Project emissions 
would be considered significant under NEPA and CEQA assessments.  The three basic 
designation categories are: 
 


• Attainment—ambient air quality is not in violation of the established standard for the 
specific criteria pollutant. 


• Non-attainment—ambient air quality violates the established standard for the specific 
criteria pollutant. 


• Unclassified—there is currently insufficient data for determining attainment or non-
attainment. 
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In addition to the above designations, California includes a sub-category of the non-attainment 
designation: 


• Non-attainment-transitional – given to non-attainment areas that are making progress and 
nearing attainment. 


 
3.2.12.3 Existing Air Quality 
 
To manage air quality problems, California is divided into 15 air basins, each of which is 
associated with one or more Air Quality Management Districts.  Nevada County is within the 
Northern Sierra Air Quality Management District, Yuba County is within the Feather River Air 
Quality Management District, and Placer County is with the Placer Air Quality Management 
District (Cal EPA 2014a).  Table 3.2.12-2 shows the current federal and State attainment status 
for each pollutant in each county. 
 
Table 3.2.12-2.  Attainment status for air quality pollutants in Nevada, Placer and Yuba counties.1 


Pollutant State Attainment Status National Attainment Status 
Yuba Placer Nevada Yuba Placer Nevada 


Ozone (8 hr) 
Non-


Attainment- 
Transitional 


Non-
Attainment 


Non-
Attainment 


Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Non-
Attainment 


Carbon Monoxide Unclassified Unclassified Unclassified Unclassified/ 
Attainment 


Non-
Attainment 


Unclassified/ 
Attainment 


Nitrogen Dioxide Attainment Attainment Attainment Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Fine Particulate Matter (PM2.5) Attainment Unclassified Unclassified Unclassified/ 
Attainment 


Non-
Attainment 


Unclassified/ 
Attainment 


Respirable Particulate Matter (PM10) Non-
Attainment 


Non-
Attainment 


Non-
Attainment 


Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Sulfur Dioxide Attainment Attainment Attainment Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Lead Attainment Attainment Attainment Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Unclassified/ 
Attainment 


Sulfates Attainment Attainment Attainment 
No Federal Standards Hydrogen Sulfide Unclassified Unclassified Unclassified 


Visibility Reducing Particles Unclassified Unclassified Unclassified 
Sources:  Cal EPA 2014b; Environmental Protection Agency Green Book 2015 
1 Not all of the counties are in the same air basin.  Specifically, Yuba and Placer counties are in the Sacramento Valley air basin, and Nevada 


County is in the Mountain Counties air basin.  Classifications are considered under both counties and air basins; therefore, the classifications 
may differ significantly between counties. 


2 The federal 1-hour ozone rule was vacated on June 15, 2005. 
 
 
3.2.12.4 Project Air Quality 
 
Table 3.2.12-3 lists nearby weather stations that provide information regarding air quality in the 
Project Vicinity. 
 
Table 3.2.12-3.  Weather stations in the Project Vicinity. 


Weather 
Station  


Operating 
Agency 


Station 
ID 


Period 
of Record 


Nicolaus CIMIS 030 1/3/1983 to 12/29/2011 
Browns Valley CIMIS 084 4/13/1989 to Present 


Beale AFB NOAA, NREL 040584 7/1/1959 to Present 
Sacramento Executive Airport NOAA, NREL 047630 1/1/1931 to Present 
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The Project is situated within geographic areas that are currently designated as non-attainment 
for 8-hour ozone and Respirable Particulate Matter (PM10).  Operations of the Project would not 
result in a net increase of any criteria pollutant. 
 
Greenhouse gas (GHG) emissions associated with development of hydroelectric systems has 
been a topic of study by the International Hydropower Association since 2006.  A Working 
Group established to initiate such studies published  in April 2008 Scoping Paper Assessment of 
Greenhouse Gas Status of Freshwater Reservoirs, in which it was observed that reservoirs that 
were 5 years or less in age emitted higher levels of GHG, principally methane, than reservoirs 10 
years and older.  Although there is a wide range of variables associated with reservoir conditions, 
GHG emissions from the older reservoirs were comparable to natural lakes.  This observation 
was verified in a study performed by Pelletier et al. (2009) for the Hydro-Quebec Eastmain 1 
Project.  With regard to SSWD’s Project, the reservoir has been in existence for well over 45 
years. 
 
3.2.12.5 Known or Potential Project Effects 
 
Provided below is a list of known or potential Project effects on air resources.  The list was 
developed based on responses to SSWD’s PAD Information Questionnaire and SSWD’s current 
understanding of the issues. 
 


• From Responses to SSWD’s PAD Information Questionnaire: 
 Respondents to SSWD’s Questionnaire did not identify any specific known or 


potential effects of the Project on air resources. 


• From SSWD: 


 Effects of proposed new Project construction on air quality. 
 
3.2.12.6 List of Attachments 
 
There are no attachments to this section. 
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