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Table 3-47. Aquatic Species Located within Kings River Project   
Eight Management Units 

Aquatic 
Species Bear_

fen 
El-o-
Win 

Glen_
mdw 

Krew_ 
bul 

Krew_ 
prv N-Soapro Prov_1 Prov_4 

Adjacent 
to   the 
project 

area 
CRLF HA    HA HA HA HA HA 
RABO     HA HA HA HA HA/HP 
LCUT          HA/SP 
RAMU         HA/SP 

RSS HA/S
P 

HA HA HA HA HA HA/SP HA/SP HA/SP 

WPT HA    HA HA/SP HA/SP HA/SP HA/SP 
BUCA   HA HA/SP     HA/SP 
HA= habitat for the species is present 
SP= species is currently known to be present 
HP=species was historically known to be present  
CRLF=California red-legged frog  
RABO=Foothill yellow-legged frog  

LCUT=Lahontan cutthroat trout  
RAMU=Mountain yellow-legged frog  
RSS=Relictual slender salamander  
WPT=Western pond turtle  
BUCA=Yosemite toad  

 
California red legged frog - The California red-legged frog (Rana aurora draytonii) was 
federally listed as threatened on May 23, 1996 (61 FR 25813). Critical habitat was 
designated in 2001 (66 FR 14625); updated on April 13, 2004 (69 FR 19619); and a final 
recovery plan was published in 2002 (67 FR 57830; USFWS 2002). The California red-
legged frog is the largest native frog in the western United States (Wright and Wright 
1949), ranging from 4 to 13 centimeters (1.5 to 5.1 inches) in length (Stebbins 1985). 
They breed from November through March (Storer 1925). Populations are most likely to 
persist where multiple breeding areas are embedded within a matrix of habitats used for 
dispersal (Marsh and others 1999; Griffiths 1997; Sjogren-Gulve 1994; Mann and others 
1991; Laan and Verboom 1990; Reh and Seitz 1990).  
 
Only three documented populations are known to remain in the Sierra Nevada, compared 
to more than 60 historic records of sightings. None of these sightings occur within the 
Sierra National Forest. Review of the California Natural Diversity Database indicates that 
the closest known occurrence is in Little Panoche Creek in Fresno County. Little Panoche 
Creek is over 75 miles to the west of the project area. Four historic records exist for the 
California red-legged frog in the area of the Sierra National Forest in areas west of the 
actual Sierra National Forest boundary. Three of four sightings were on private property 
at Willow Creek near O’Neals; Fine Gold Creek; and Miami Creek. One sighting was at 
the San Joaquin Experimental range. The Sierra National Forest has conducted extensive 
surveys on stream channels within the elevational range for the California red-legged frog 
since 1992 and has not located any individuals. They have probably not resided in area 
adjacent the Sierra National Forest since the late 1960s. 
 
Adult California red-legged frogs may move from breeding sites at any time of the year.  
They can be encountered living within streams at distances exceeding 2.8 kilometers (1.8 
miles) from their breeding site and have been found greater than 100 meters (328 feet) 
from water in adjacent dense riparian vegetation.(USDI 2002). They are typically within 
60 meters (200 feet) of water. During periods of wet weather, starting with the first rains 
of fall, some individuals may make overland excursions through upland habitats. Most of 
these overland movements occur at night. Newly metamorphosed juveniles tend to  
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disperse locally July through September. Juveniles disperse away from the breeding 
habitat during warm rain events (USDI 2002).   
 
The areas that might support California red-legged frog breeding habitat within the 
project area is defined as stream slopes less than four percent with at least one pool 
deeper than 0.7 meters below 5,000 feet in elevation (USDI 2002). Breeding habitat was 
determined through habitat assessment surveys by the Sierra National Forest in 1999 and 
2000 (Eddinger 2000a and 2000b). The California Wildlife Habitat Relationships 
(CWHR) highly suitable habitats (CDFG 2002) for this species within the project area are 
riverine and fresh emergent wetlands with submerged organic, mud, and sand substrates 
and with short or tall herbaceous species and vegetation closures greater than 10 percent. 
 
Foothill yellow-legged frog - The Pacific Southwest Region of the Forest Service 
designated the foothill yellow-legged frog (Rana boylii) as a sensitive species in 1998. 
The foothill yellow-legged frog is moderate in size, measuring between 37 to 82 
millimeters (1.5 – 3.2 inches). Foothill yellow-legged frogs are found in or near rocky 
streams and rivers in a variety of habitats including valley-foothill riparian, ponderosa 
pine, mixed conifer, coastal scrub, mixed chaparral, and wet meadow types (Stebbins 
1985). The CWHR highly suitable habitats (CDFG 2002) for this species within the 
project area are riverine and valley foothill riparian with mostly submerged and flooded 
gravels, cobble, boulders, and bedrock with trees greater than six inches in diameter and 
canopy closures greater than 10 percent. This species generally occurs at elevations 
below 6,000 feet in perennial streams with breeding areas defined by some shading 
greater than 20 percent; water temperatures not exceeding 20 degrees Centegrade for egg-
laying and larval development; shallow riffles less than 0.21 meters; and cobble or larger 
substrates (Hayes and Jennings 1986; CDFG 2002; Lind and others 2003). 
 
The foothill yellow-legged frog is moderate in size, measuring between 37 and 82 
millimeters (1.5 to 3.2 inches). Foothill yellow-legged frogs are found in or near rocky 
streams and rivers in a variety of habitats including valley-foothill riparian, ponderosa 
pine, mixed conifer, coastal scrub, mixed chaparral, and wet meadow types (Stebbins 
1985). This species generally occurs at elevations below 6,000 feet in perennial streams 
with breeding areas defined by some shading (under 20 percent); water temperatures not 
exceeding 20 degrees Centigrade for egg-laying and larval development; shallow riffles 
less than or equal to 0.21 meters; and cobble or larger substrates (Haynes and Jennings 
1986; CDFG 2002; Lind et al. 2003). Occasionally, this species is also found in other 
riparian habitats, including moderately vegetated backwaters, isolated pools (Haynes and 
Jennings 1986) and slow moving rivers with mud substrates. Breeding occurs in shallow, 
slow flowing water with at least some pebble and cobble substrate between March and 
June after high flows have receded. Foothill yellow-legged frogs are rarely encountered 
far from permanent water during breeding season and in the summer. Foothill yellow-
legged frogs have been observed in abandoned rodent burrows and under logs as far as 
100 meters (328 feet) from streams during the winter (Zweifel 1988).  
 
Breeding occurs in shallow, slow flowing water with at least some pebble and cobble 
substrate between March and June after high flows have receded. Foothill yellow-legged 
frogs are rarely encountered far from permanent water during breeding season and in 
the summer. Foothill yellow-legged frogs have been observed in abandoned rodent 
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burrows and under logs as far as 100 meters (328 feet) from streams (Zweifel 1988) 
during the winter. Suitable habitat for this species in the Kings River Project area is 
comprised of perennial streams and tributaries of the Big Creek and Rush Creek 
drainage below 6,000 feet in elevation. 
 
One known population of this species is currently known on the Sierra National Forest 
within the Jose Basin – San Joaquin drainage. This area is located over five miles to the 
northwest for the Kings River Project’s northwestern boundary. Previous records of this 
species have been documented in the project area by the California Natural Diversiy 
Database (CNDDB) in Big Creek near the Deep Creek confluence and in Rush Creek just 
south of the Peterson Mill Site and the South of Shaver Management Unit along a private 
boundary and along the North_soaproot Management Unit. The foothill yellow-legged 
frog has not been recorded in Big Creek and Rush Creek drainages from 1989.  
 
Lahontan cutthroat trout and the Cow Creek Critical Aquatic Refuge - The Lahontan 
cutthroat trout (Oncorhynchus (=Salmo) clarki henshawi) is a federally threatened 
species. This species was introduced into two watersheds on the Sierra National Forest. 
These watersheds are West Fork Cow Creek and West Fork Portuguese Creek. These two 
populations are managed under the species recovery plan, and terms and conditions of 
two U.S. Fish & Wildlife Service Biological Opinions (1-1-94F-44 and 1-1-95-F-42). 
The West Fork Cow Creek population occurs outside the project’s eight management 
units. A Critical Aquatic Refuge (CAR) was established for this species in 2001 (USDA 
2001a; USDA 2004b). The Lahontan cutthroat trout is monitored annually for population 
abundance and every five years for habitat characteristics based on recovery plan 
objectives; terms and conditions of the Biological Opinion; and from the Sierra National 
Forest LMP monitoring requirements. Currently this species is maintaining its population 
size though fishing pressure which appears to be increasing over the last few years 
(USDA 2005). No defined CWHR habitats exist for this species (CDFG 2002). 
 
Mountain yellow-legged frog and the Snow Corral Critical Aquatic Refuge - The 
Mountain yellow-legged frog (Rana muscosa) is a federal candidate species and a Forest 
Service sensitive species. The USFWS found that listing was warranted as threatened or 
endangered for this species however the listing was precluded at the time based on other 
higher priority issues (68 FR 2283). Approximately 30 known locations of this species 
occur on the Sierra National Forest. One known population occurs outside the project’s 
eight management units in the Snow Corral meadow watershed and Snow Corral Critical 
Aquatic Refuge (CAR). 
 
The Mountain yellow-legged frog is a high elevation species that only occurs in the 
Sierra Nevada Mountains of California from elevations of 4,500 feet to 12,000 feet 
(CDFG 2002). The mountain yellow-legged frog is mostly diurnal and hibernates in the 
winter beneath ice-covered streams, lakes, and ponds (CDFG 2002). Breeding and egg 
laying occur after snowmelt from June to August (CDFG 2002). Tadpoles over-winter in 
their habitat making them more susceptible to fish predation and diseases. CWHR highly 
suitable habitats (CDFG 2002) for this species that occur within the Kings River Project 
are lacustrine, montane riparian, riverine, and wet meadows with mostly submerged and 
flooded gravels, cobbles, and boulders with trees greater than one inch in diameter; short 
or tall herbaceous cover; and vegetation and canopy closures greater than 10 percent. 
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Relictual Slender Salamander - The relictual slender salamander (Batrachoseps relictus) 
is a Forest Service sensitive species. The relictual slender salamander was listed on the 
Regional Forester’s sensitive species list in 1998 prior to research (Jockush and others 
1998; Jockush and Wake 2002; Hansen 2006). This research separated the relictual 
slender salamander into four separate species in the Sierra Nevada. Three of the species 
have distribution south of Fresno County. The Kings River Slender Salamander (B. 
regius) is found within the Sierra National Forest outside the project’s eight management 
units. The gregarious slender salamander (B. gregarius) also occurs on the Sierra 
National Forest within the Kings River Project. The Gregarious slender salamander has 
been considered as part of the relictual slender salamander group, based on the original 
distribution of the relictual slender salamander as described in the 1998 Regional 
Forester’s Sensitive Species List. The relictual slender salamander is analyzed as if the 
original description and range of the species was still valid from Fresno County south to 
the Greenhorn Mountains and Kern River Canyon in Kern County (CDFG 2002). This 
species is found in elevations from 560 feet to 7,600 feet (Jennings and Hayes 1994).   
 
CWHR highly suitable habitats (CDFG 2002) for this species within the project area are 
blue oak woodland, blue oak/foothill pine, montane hardwood, montane 
hardwood/conifer, montane riparian, sierra mixed conifer, valley foothill riparian, valley 
oak woodland, and white fir. Trees of any size providing a canopy closure of 10 percent 
in riparian areas is highly suitable habitat. Trees greater than 11 inches in diameter and 
canopy closures greater than 40 percent in oak woodland areas is highly suitable habitat. 
Trees greater than 24 inches and canopy closures greater than 40 percent in montane and 
white fir areas is highly suitable habitat. 
 
Habitats used by the relictual slender salamander are in relatively small, mesic areas (e.g., 
swales, drainages, etc.) with an overstory of trees or shrubs and abundant rocks, litter, or 
woody debris (CDFG 2002). Relictual slender salamanders are normally active at night. 
They return to cover during daylight (CDFG 2002). They may remain on the surface 
during the day to feed during periods of extended rainfall (Hendrickson 1954).  Surface 
activity is limited by extremes of temperature and dry soil conditions (CDFG 2002). No 
data detailing the movements of the species exists. Similar salamander species moved 
five feet from their home cover over two years, and 59 percent of individual salamanders 
were found repeatedly under the same cover (Hendrickson 1954; CDFG 2002). 
 
Species surveys for the relictual slender salamander conducted in 2003 located one 
population in a small seep area within potential suitable habitat of the South of Shaver 
Fuels Reduction project area. A monitoring study conducted by the Pacific Southwest 
Research Station of the Forest Service (Bagne 2003) near the Blue Canyon workstation 
area of Providence_1 and Providence_4 Management Units found the species occurring 
along Big Creek and Summit Creek. A relictual slender salamander was found in 1999 in 
moist bark approximately 33 feet west of Oak Flat Creek just downstream of the 
Bear_fen_6 Management Unit. 
 
Suitable habitat is being defined conservatively as within 300 feet of any known sight 
records of the species; known seeps; springs; bogs; meadows; or perennial streams within 
the project’s eight management units. A potentially suitable habitat exists within riparian 
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conservation areas (RCAs) for any of the management units occurring below 8,000 feet 
in elevation. An estimate using RCAs was generated for those management units outside 
of the project area. Defining suitable habitat for this species across the project area is 
problematic. 
 
Western pond turtle - The Pacific Southwest Region of the Forest Service designated the 
western pond turtle as a sensitive species in 1998. Two pond turtle subspecies, Clemmys 
marmorata marmorata (Northwestern pond turtle) and Clemmys marmorata pallida 
(Southwestern pond turtle) overlap in an area in the central Sierra Nevada Mountains.  
These pond turtles are collectively known as western pond turtles. They are found from 
sea level to 4,690 feet in elevation (Jennings and Hayes 1994). 
 
The western pond turtle is found in a variety of both permanent and intermittent aquatic 
habitats. This turtle is often restricted to areas near banks or in quiet backwaters where 
the current is relatively slow and basking sites and refugia are available (CDFG 2002).  
Movements of western pond turtle of over one mile have been reported when local 
aquatic habitat conditions change (e.g. drought). Most turtles stay within 325 feet of 
stream channels, mainly moving during breeding and egg-laying (CDFG 2002). Holland 
(1991) references information indicating that a significant portion of turtles occurring in 
pond environments move out into adjacent wooded or grassland habitats to over-winter. 
Two turtles were found dormant under logs and others in duff and litter under trees.  
Aerial basking on logs and rocks occurs when air temperature exceeds water temperature 
(Holland 1985).   
  
Mating occurs in late April to early May (Holland 1991). Young western pond turtles are 
believed to over-winter in the nest (Holland 1985). Hatchlings occupy shallow water 
habitats where they feed on nekton when they leave the nest (Holland 1985, 1991). 
Maturity occurs at about eight years in California (CDFG 2002). 
 
The CWHR highly suitable habitats (CDFG 2002) for this species that occur within the 
project area are blue oak woodland, blue oak/foothill pine, fresh emergent wetland, 
lacustrine, riverine, valley foothill riparian, and valley oak woodland. Highly suitable 
areas include those with short or tall herbaceous plants and vegetation closures greater 
than 40 percent with trees larger than six inches in diameter and canopy closure greater 
than 10 percent. Stream, lake, and pond habitats contain highly suitable areas that range 
from mainly exposed to flooded cobbles, boulders, and bedrock. 
 
Surveys were conducted for the western pond turtle within and adjacent to the project 
area during the late 1990s and into 2003. These surveys included mark-recapture studies, 
population abundance, and presence/absence surveys. Numerous sightings occur along 
Billy Creek, Lower Rancheria Creek, Rush Creek, Big Creek and a few other perennial 
and intermittent tributary streams. Suitable habitat within the project area is considered 
marginal to moderately good. 
 
Yosemite toad - The Yosemite toad (Bufo canorus) is a federal candidate species and a 
Forest Service sensitive species. The USFWS found that listing was warranted as 
threatened or endangered for this species; however, the listing was precluded at the time 
based on other higher priority issues (67 FR 75834). This species occurs above 6,000 feet 
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in elevation in meadows, lake edges, and some stream habitats. Yosemite toad is found 
only in the central Sierra Nevada Mountains of California and can disperse up to 0.6 
miles (CDFG 2002) to reach breeding or over-winter habitats. 
 
The Yosemite toad is mostly diurnal and seeks cover during non-breeding seasons 
(approximately August to March) in abandoned rodent burrows (Jennings and Hayes 
1994) or by moving into adjacent forested areas (CDFG 2002). Breeding and egg laying 
occur after snowmelt in mid-April to mid-July in shallow, quiet pools in wet meadows or 
in shallow tarns surrounded by forest (CDFG 2002). A major cause of mortality in 
tadpoles is pools drying up before metamorphosis (CDFG 2002). The CWHR highly 
suitable habitats (CDFG 2002) for this species that occur within the project area are wet 
meadows that have short herbaceous plants (less than 12 inches) with vegetation closures 
greater than 10 percent. 
 
Figure 3-49. Yosemite Toad 

This species was inventoried for 
occurrence between 2002 and 2004 
across the Sierra National Forest. 
A 2006 new set of occupied 
meadows was found in 2006 within 
the Kings River Project area. These 
meadows were found in the Bear 
drainage four miles east of the El-
o-win_1 Management Unit. Seven 
meadows occupied with Yosemite 
Toad are currently (within and 
directly adjacent to the 
Krew_bul_1 Management Unit).  
These occupied meadows could be 
considered a source population for 

the distribution of Yosemite toads in the Bull Creek and Teakettle watersheds. They 
appear to be isolated from other populations of Yosemite toads.  

 

 
Environmental Consequences 
 
This section analyzes the effects of the Kings River Project’s alternatives on seven 
aquatic species of concern and their habitats. The effects of the alternatives are discussed 
in terms of direct, indirect, and cumulative impacts. Affects on aquatic species and their 
habitats are fully described in the Aquatic Species Biological Assessment and Biological 
Evaluation report and supplements (Sanders 2006b) found in the project file for the Kings 
River Project – Final Environmental Impact Statement for the Initial Eight Management 
Units. Only a brief discussion is presented in this section for each of the alternatives. 
Two significant issues detailed in Chapter 1 relate to aquatic species: 

1) The use of herbicide/surfactant would create an adverse risk of harmful effects 
to people and wildlife including aquatic species 
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2) The proposed action would lead to high short-term risks to aquatic management  
 
The factors for aquatic species involve population viability and quality of habitat as 
determined by water quality; channel sedimentation and morphology (Hilton and Lisle, 
1993; Frazier and others, 2005); water temperature; and instream woody debris.  
 
The combined treatments proposed for all action alternatives involve timber harvesting; 
small tree thinning; plantation upkeep; prescribed fires and fire lines; road construction 
and reconstruction; and skid trails; herbicide treatments for noxious weeds and conifer 
release; and selected watershed improvements. Studies that look at the effects on the 
environment (e.g. the watershed study) and some wildlife species (e.g. the spotted owl 
study) are also included. Project activities have risks and both short-term and long-term 
effects on aquatic species, even with design measures in place. The degree of these risks 
and effects can differ by species and the locations of their habitats within the project area.  
 
Alternative 1 - Proposed Action, Uneven-aged Strategy 
 
Direct and Indirect Effects 
 
Direct effects to aquatic species as a result of project activities include crushing or 
disturbing individuals through noise disturbance and disruptions of breeding cycles. 
Amphibian and reptiles could be crushed or disturbed in their burrows and sheltering 
habitats, or as they disperse from upland habitat to aquatic habitat for breeding or 
feeding. Amphibian and reptile species can move several hundred feet from streams and 
ponds to shelter in burrows or under logs that would not be protected during road 
building, road reconstruction, prescribed fires, or timber harvesting. An unknown 
population may be so isolated that a single activity such as tractor timber harvesting or 
construction of a new road could destroy a localized population.  
 
Aquatic species may be indirectly affected by fine sediments eroded from stream banks 
and roads that enter the aquatic environment and are deposited mostly in pool tails, as 
measured by V*. These are optional sites for spawning by trout. Availability of good 
spawning habitat may be decreased leading to poor recruitment into the population. 
 
Water temperature 
 
Direct effects - Commercial harvesting and underburning have the potential to directly 
affect canopy cover and stream shading.  Forest harvesting in streamside areas could 
result in an increase in solar radiation to the stream channel. Additionally, underburning 
could result in tree mortality and openings within the riparian canopy. Streamside 
shading affects the amount of solar radiation that reaches the surface of the water.  
Commercial harvesting would occur on over 6,200 acres under Alternative 1, which 
represents canopies over 45 percent of the project area. Underburning is proposed over 
approximately 4,700 acres (33 percent of the project area). Some of these acres overlap 
with commercial harvesting (treated percentages are not cumulative). Stream shading 
levels are currently within the desired condition of less than 50 percent (based on 2005 
data).  
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Late summer is the period when canopy cover is essential in moderating water 
temperatures. Solar radiation potential is higher, air temperatures are warmer, and stream 
flows are lower in late summer. Typically, only perennial channels flow during this 
period. Concerns over water temperature focus on these stream channels. Base flows may 
be augmented by a reduction in vegetation but the effect is not likely to persist into the 
dry summer season where it would be detectable (Gott 2006). Increases in soil moisture 
would be utilized by the remaining vegetation and would not be available for stream 
flow.  
 
Dwire and others (2006) suggest that prescribed fire may top-kill some riparian trees and 
shrubs. A study at Blodgett Forest in northern California introduced prescribed fire into a 
riparian zone and found that a 4.4 percent mortality rate resulted in stands of trees 11 to 
40 centimeters (4.5 - 15.7 inches) dbh (Bêche and others 2005). Prescribed fire is not 
proposed for introduction into Class I and II SMZs for this project. Prescribed fire would 
be allowed to creep within the SMZ. Past prescribed burning under these criteria on the 
High Sierra Ranger District has not resulted in a noticeable decline in streamside canopy 
cover.    
 
Beschta et al (1987) noted that buffers of 30 meters (98.4 feet) or more would generally 
provide the same level of shading as an old growth stand.  Within buffers, mean air 
temperature rates decreased from a rate of -1.6º C/10 m to -0.2º C/10 m beyond 30 m (98 
ft), while relative humidity rates declined from +3.8%/10 m to +0.6%/10 m beyond that 
same distance as reported by Ledwith (1996).  SNEP (Moyle et al 1996b) notes the 
benefits to riparian function and microclimate vary by the distance from the stream 
channel.  Riparian shading appears to be maximized at one tree-height distance from the 
stream channel.  Kattleman (1996) notes several studies have demonstrated that 
communities of aquatic invertebrates changed significantly in response to upstream 
logging, with some of these effects persisting for two decades.  Much of the food base for 
stream ecosystems is derived from adjacent terrestrial ecosystems with litter fall from 
deciduous stands exceeding that of coniferous stands.  Deciduous input (leaves) generally 
breaks down in less than half the time necessary for the breakdown of coniferous input 
(needles) (Gregory et al. 1991).  Buffer strips 30 meters (98.4 feet) wide are noted as 
protecting invertebrate communities from logging induced changes (Gregory et al. 1987; 
EPA 1991). 
 
Some alteration of existing stream shading is anticipated from Alternative 1. Stream 
shading is currently under 75 percent. This alternative would meet the desired condition 
of under 50 percent stream shading. No direct effects on water temperature are 
anticipated from Alternative 1. Water temperature data collected from the project area in 
2005 are displayed in Figure 3-50.   
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Figure 3-50. Water Temperature Data  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data from Stream Condition Inventories in 2005 

 
Indirect effects - Beschta and others (1987) address possible affects from angular solar 
radiation in addition to direct solar radiation. They describe how canopy cover can be 
evaluated as angular canopy density. Figure 3-51 provides a schematic portrayal of solar 
radiation effects on a perennial stream. No harvesting would occur under any prescription 
within the inner 50 feet of the Class I SMZ, except for 70 acres of helicopter yarding. A 
possible increase of open space within the understory and intermediate components of the 
treated stand exists in the outer 50 feet of treated SMZs. This provides an opportunity for 
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increased angular solar radiation. The majority of the trees are expected to be retained. 
The inner 50-foot “No Treatment” zone would intercept this angular solar radiation. No 
change to water temperatures would occur.   
 

Figure 3-51.  Possible Avenues of Solar Radiation   

 
Possible avenues of solar radiation for treated and untreated Class I SMZs (concepts from USGS 2000) 
Helicopter yarding from Class I SMZs represents a possible change in angular radiation 
over 70 acres (inner 50 feet) adjacent to perennial streams. Helicopter yarding would 
occur over five stream segments: Bear Creek; an unnamed tributary to Big Creek (sub-
watershed 519.0011); Providence Creek; Duff Creek; and Big Creek. These reaches were 
modeled to evaluate possible changes to stream temperature using SSTEMP (USGS 
1997, 2000). Modeling was used to characterize the extent of possible thermal heating 
resulting from treatments reducing vertical canopy up to 20 percent in these areas. 
This level of reduction is not anticipated to actually occur. Most trees providing overhead 
canopy would be maintained and basal area limits of 280 square feet for “Old Forest 
Linkage” would maintain overhead density. Projected results from SSTEMP for August 
17 are provided in Table 3-48, indicate an approximate increase of 0.2 degrees Fahrenheit 
to Dinkey Creek and 1.18 degrees Fahrenheit increase to Big Creek. August 17 is the date 
with warmest mean temperatures during late summer period when flows are lowest. 
 
Table 3-48.  Predicted Affect on Stream Temperatures - Helicopter Treatments 
Stream 
Segment 

Current 
Mean Temp (º 
F/C)  8/17 

Post treatment 
SSTEMP modeled 
Mean Temp º F 
(SD)/C 8/17 

Estimated mixing affect 
at confluence (º F) 

Bear Creek 54.5/12.5 55.4 (0.29)/13.0 0.20 (to Dinkey Creek) 
Unnamed Big 
Creek trib 

62.8/17.1 64.3 (0.34)17.9 0.15 (to Big Creek) 

Providence 
Creek 

62.2/16.8 64.5 (0.46)/18.1 0.3 (to Big Creek) 

Duff Creek* 62.6/17.0 64.7 (0.42)18.2 0.33 (to Big Creek) 
Big Creek 62.611/7.0 63.8 (0.30)17.7 1.18  Pine Flat Reservoir 

 *Used Providence Creek water temperature from adjacent watershed 
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Only stream discharge level could be affected by the proposal. Changes to stream 
discharge would be an indirect effect from the proposal as basal areas and evapo-
transpiration decline due to changes in stand density (Chamberlin and others 1991; 
Kattleman 1996). A possible reduction in stream temperature could occur if more water 
was available as baseflow during the late summer. Potential increases in peak flows are 
related to changes in snow accumulation and snow melt. This would apply mostly to the 
snow-dominated portions of the project area: El_o_win_1, Glen_meadow_1, and 
Krew_bul_1. Management units in the Big Creek watershed receive snow but are not 
snowmelt dominated. Class II stream channels (1,000 acres) are intermittent and are 
generally not expected to contribute flow during the late summer period when water 
temperatures are of greatest concern. Some normally intermittent stream may possibly 
flow later in summer for several years after implementation. Class II streams have 75 foot 
SMZ (on each side).  No treatment zones are located within the 1,000 acres of Class II 
SMZ. No treatment zones are located within the inner 25 feet (330 acres) of Class II 
streams. These SMZ also provide protection from changes to direct solar radiation during 
the periods they flow water because of no activity within the inner zone that provides 
stream shading. “No Treatment” buffers 25 feet in size may allow for an increase in 
angular solar radiation. The amount is not expected to be sufficient to affect stream 
temperatures in the intermittent streams based on field observations and SSTEMP 
modeling of helicopter SMZ. Any increases would probably be reduced when 
intermittent streams mix with the larger perennial streams. Design measures for 
Alternative 1 are expected to maintain water temperatures within the current and desired 
condition of less than 21 degrees Centigrade.   
 
Large woody debris 
 
Direct effects - Large woody debris is of both physical and biological importance within 
stream channels and riparian zones (Bisson and others 1987; Sedell and others 1988). 
Modes of delivery are influenced by stand density; stand composition; bankfull channel 
width; management practices; tree proximity; lean and direction; wind patterns; valley 
form; degree and evenness of cover; and wood recruitment pathway (Bragg and Kershner 
2004).  Recruitment pathways can be chronic because of ongoing mortality and channel 
adjustment or episodic because of avalanches, fires, floods, slides, and disease. The 
project area is currently slightly below the desired criteria for large woody debris. 
Summit Creek stands out as being low in both large woody debris and stable large woody 
debris. The most immediate source of large woody debris is snags within SMZs.   
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Figure 3-52. Snags within Project Area Streamside Management Zones (SMZs) 

 

 
An approximate number of snags within SMZs (based on stand plot data) is displayed in 
Figure 3-52. These snags represent short-term potential LWD recruitment. Removal of 
snags is not being proposed so no direct effect on LWD recruitment from Alternative 1 
would occur. 
 
Delivery of large woody debris could be affected by reductions in stand density through 
commercial harvest or underburning. Approximately 3,130 acres of SMZ are located 
within the project area. This evaluation focuses on perennial and intermittent stream 
channels (total 2,240 acres). Western pond turtles and amphibian species occupy 
perennial channels (Class I SMZ). Intermittent channels (Class II SMZ) also contribute 
water and habitat to these species over half of the year. Additionally, intermittent 
channels may have sufficient flow to transport smaller pieces of large woody debris 
influencing large woody debris in perennial channels. Ephemeral channels are more 
likely to retain large woody debris rather than transport it due to limited channel capacity.   
 
A number of models have been developed over the past decade attempting to project 
large woody debris recruitment.  Modeling has been challenging because tree fall patterns 
may be chronic or episodic and influenced by geomorphology; tree or snag angle; bank 
steepness; prevailing wind direction; fragmentation; decomposition; mortality rates; and 
stem failure (Van Sickle and Gregory 1990; Bragg and others 2000; Bragg and Kershner 
2002, 2004; Mellen and Ager 2002; Meleason and others 2002). These models attempt to 
address direction of tree fall and assign probability to angle of fall or assume angle is 
random. A random scenario could occur if tree failure is not influenced by disturbance or 
geomorphology. The variability from one channel reach to another has been difficult to 
model. The likelihood of sustained large woody debris recruitment is greater in more 
mature and intact adjacent riparian forests (Bragg and others 2000).   
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Forest harvesting in streamside areas would decrease stand density. Stand density is one 
of the elements that affect large woody debris recruitment. McDade and others (1990) 
indicated that 70 percent of large woody debris originated within ½ stand height (20 
meters in that study) of the stream channel. Approximately 85 percent of large woody 
debris would have been provided within a 30-meter (98.4 feet) buffer. Meleason and 
others (2002) noted that 90 percent of woody inputs were found to originate within 26 
meters (85-feet) for mature conifer stands. SMZs should be between 0.75-1.0 tree heights 
to maintain LWD recruitment.   
 

Figure 3-53. Potential for Large Debris Recruitment into Stream Channels 

 

      
Potential (independent of angle of fall probability) for large woody debris recruitment 
into stream channels 
 
The generalized drawing portrayed in Figure 3-53 illustrates the basic premise of Robison 
and Beschta (1990) that the probability of large woody debris entering a stream by direct 
fall is zero when the distance exceeds the tree height. Stand data indicates that mean 
height for dominant trees along perennial streams in the project area is approximately 100 
to 110 feet (32 meters) in height along Class I streams and 90 to 100 feet for Class II 
streams (29 meters).    
 
Table 3-49 illustrates the percent of trees within different height criteria (based on project 
data plots within SMZs). Approximately 46 percent of Class I SMZs acres would not 
have commercial harvesting implemented. Commercial harvesting within Class I and II 
SMZs would primarily remove suppressed and intermediate trees classes. These trees are 
expected to generally be 40 to 80 feet tall. This represents potential removal of up to 20 
percent of trees for Class I stream channels. However, ½ of the SMZ would not have 
timber harvesting and the percent to be removed has basal area minimums and would be 
less than 20 percent. Robison and Beschta (1990) discuss the concept of effective height 
of the tree, which is the height to the minimum diameter and length necessary to qualify 
as large woody debris. No common definitions exist for large woody debris, in particular 
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with relation to length. The top 10 feet of trees would not meet the large woody debris 
criteria if the most common criteria for diameter of 10 centimeters (4 inches) are applied.  
Sixty feet is the probably the minimum that might have a probability of contributing large 
woody debris to a stream channel from the edge of a 50-foot “No Treatment” zone. The 
60 to 80 foot height classes represent approximately 14 percent of the trees within the 
Class I SMZ and ½ of this area would not be treated. The potential for these trees ever 
contributing large woody debris to the stream channel is further reduced by the 
probability that they occur within a band from 50 to 70 feet (effective heights) from the 
streambank. All 30-inch dbh trees in the outer 50 have height potential to reach the 
stream channel. Approximately 350 30-inch dbh trees could be removed from this zone if 
the project rate of removal for 30-inch trees were applied across the treated acres of Class 
I SMZ. 
 

Table 3-49.  Percent Trees in SMZ Based on Height Criteria 

Tree Height 40+ 
ft 

50+ 
ft 

60+ 
ft 

70+ 
ft 

80+ 
ft 

90+ 
ft  

100+ 
ft 

100 ft SMZ 85% 83% 79% 74% 65% 46% 33% 
75 ft SMZ 77% 72% 61% 57% 48% 38% 25% 

   
Trees within the Class II SMZs are generally shorter. The “No Treatment” zone is 25 
feet. Approximately 33 percent of Class II SMZ acreage would not include commercial 
timber harvest. Trees within Class II SMZs are shorter, thus a higher percentage of them 
is represented by the 40 to 80 height classes when compared to Class I streams. The 40 to 
60 foot band represents 16 percent of trees within the Class II SMZ, and represents those 
most likely for removal. These trees have potential to reach the stream channel if they 
occur in the band between 25 and 50 feet from the stream channel and some would 
probably contribute to large woody debris. All these trees would probably not be 
removed due to basal area retention objectives. All 30-inch dbh trees in the outer 50 have 
height potential to reach the stream channel. Approximately 280 30-inch dbh trees could 
be removed from this zone if the project rate of removal for 30-inch trees were applied 
across the treated acres of Class II SMZ. 
 
Indirect effects - Underburning would take place through and within Class I and II SMZs.  
Design measures would allow for creeping into the SMZ, but no active introduction of 
fire would take place. Dwire and others (2006) speculate that fuel reduction could 
potentially directly and indirectly affect aquatic habitat by altering the recruitment of 
large woody debris. They further note that prescribed fire would not necessarily remove 
large woody debris from riparian areas. Mortality resulting from prescribed fire would 
likely contribute large woody debris to aquatic systems. Bêche and others (2005) noted a 
loss of 4.4 percent of trees in a limited 60-acre study of active burning within the riparian 
zone. Mortally to trees occurred between 11 to 40 centimeters (4.5-15.7 inches) dbh. 
Several snags fell after being burned, but no overall increase in the amount or movement 
of large woody debris occurred relative to unburned control sites. These effects were 
similar to those theorized by Dwire and Kauffman (2003). Moister, cooler microclimates 
within riparian areas are likely to contribute higher moisture content in fuels and soils, 
which could lower the intensity and severity of burns. Skinner (2002) also noted that fire 
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often consumes material in the advanced stages of decay, but also creates snags and 
downed logs. Underburning is expected to creep within SMZs and some understory trees 
could be affected as a result and possibly contribute to large woody debris. 
Approximately 46 percent of perennial stream SMZs and 33 percent of intermittent SMZs 
would have “No Treatments”.  Treatments would occur within the Summit Creek sub-
watershed (520.4051) Class I and II SMZs, where large woody debris was noted as 
currently deficient in both number and stable pieces. Underburning may creep into SMZs 
and it likely to result in some mortality. Mortality would remain on site to potentially 
contribute to large woody debris. A band exists between 50 to 70 feet along Class I (240 
acres) SMZs and 25 to 50 feet along Class II SMZs (330 acres) where intermediate and 
some suppressed trees have the potential to reach the stream channel.  

 
Additionally, approximately 70 acres of SMZ would be yarded with helicopters from 
areas that have trees with potential to reach the stream channel. These bands represent 
approximately 28 percent of the Class I and II SMZ acreage (640 acres) where trees 
could be removed that might potentially reach the stream channel independent of the 
direction they may ultimately fall if not harvested. Projections indicated that 630 30-inch 
dbh trees within Class I and II SMZs could be removed based on average values for 
removal of 30-inch dbh trees. An estimated 14,480 30 inch dbh trees are located in Class 
I and II SMZs, based on stand plots collected from SMZs.  Up to 4.4 percent of the 30-
inch dbh trees would be removed from Class I and II SMZ under Alternative 1. These 
trees have potential to contribute to large woody debris due to their heights and age. The 
potential to remove 4.4 percent of 30-inch dbh trees from SMZs does not represent a 
direct 4.4 percent decline in recruitment to stream channels. Not all these trees would 
have fallen toward channel. However, this would reduce recruitment to some extent of a 
size (large, stable pieces) that is currently lower than the desired condition. Large woody 
debris would be negatively affected although it would remain within the range of 
variability displayed in Table 3-50. 
 
 
 
 
 
 
 

Table 3-50. Large Woody Debris Data  

  
Mean density 

per 100 
meters 

 
 

Range 

Mean stable 
pieces per 
100 meters 

LWD per 100 
meter 

Size (0.3 x 3 m)

Stanislaus Unmanaged 
Stands* 17.8 (11.2) 1-50 4.5 (4.1)  

Stanislaus Second Growth* 9.5 (6.7) 1-24 3.1 (2.3)  
Sierra (Whiskey Ridge)    4.9 (4.2) 

*Ruediger and Ward 1996 
Standard deviation shown in parenthesis 
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Channel sedimentation and morphology 
 
Direct effects - Alternative 1 has a risk of compacting soil and increasing both short term 
and long term sediment delivery to riparian and aquatic habitats. Since this alternative 
uses conventional tractor harvesting along with helicopter logging, a high likelihood of 
disturbing soil exists. This disturbed soil could contribute to higher increases in sediment 
delivery to the riparian and stream systems. This increased sediment may decrease 
available pool habitat for fish, amphibian species like the California red-legged frog, and 
for aquatic insects over time.  
  
Though mechanical harvesting equipment within the streamside management zones are 
prohibited, cutting and pulling (i.e. grapping the top of a tree outside the SMZ with a 
grapple skidder) trees out of riparian zones and along streambanks would occur. Pulling 
trees out of riparian areas would greatly affect aquatic species both in and out of the 
water system. Bank trees provide key components for the aquatic ecosystem such as 
microclimate (shade, temperature, moisture) control, large organic material (i.e. large 
woody debris providing cover for fish species), and rooting strength. The act of pulling 
trees out of riparian areas and near meadows can also severely damage or eliminate 
burrow habitat for aquatic species, particularly for the Yosemite toad, which over time 
could reduce the viability of localized populations. A design measure protects these bank 
trees from removal thus reducing the chances of bank damage and protects riparian areas.  
 
Watershed restoration projects should reduce sediment delivery to riparian and aquatic 
systems by improving watershed conditions. New and temporary roads and prescribed 
fire can reduce vegetative cover. An increased overland flow and sediment delivery to the 
aquatic ecosystem may occur. Prescribed burning; understory burning; thinning; and 
fuelbreak construction and maintenance; can result in elevated short-term sediment 
supplies for three to five years. This sediment can affect aquatic organisms by reducing 
the amount of suitable habitat due to increased stream width to depth ratios; water 
temperature; and streambank stability. The potential for increased short term effects 
exists where more ground is disturbed but the benefit from fuel reduction is also reduced 
over time.  
 
Indirect effects - Indirect effects on the western pond turtle would be mainly seen in those 
sub-watersheds that are over their lower thresholds of concern, both before and after 
project implementation. Filling of pools with fine sediment would reduce and perhaps 
eliminate over time necessary pool habitat required by these aquatic species, thus 
reducing the viability of the populations. 
 
 Herbicide use effects 
 
Direct effects - Herbicide use would occur on 1,183 acres under this alternative or 
approximately 8.5 percent of the project area. Two factors determine the degree of 
adverse impacts of herbicide application on aquatic species: the toxicity of the herbicide 
and the likelihood that an organism would be exposed to toxic levels of the herbicide.  
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The recovery plan for the California red-legged frog (USDI 2002) indicated the following 
for the use of glyphosate: 
“Glyphosate does have the potential to contaminate surface waters due to its use patterns 
and through erosion, as it adsorbs to soil particles suspended in runoff. If glyphosate 
reached surface water, it would not be broken down readily by water or sunlight. Toxicity 
tests performed under standard conditions at the Columbia National Fisheries Laboratory 
indicated that this compound is “moderately toxic” to rainbow trout (U.S. Environmental 
Protection Agency 1993).  Some formulations may be more toxic to aquatic species due 
to the different surfactants used in formulation.” 
 
Herbicide drift is expected to be negligible. Ground application streamside buffers would 
prevent herbicides from being applied too close to streams. Spraying with glyphosate 
formulated as Accord and R-11 is unlikely to be harmful or toxic to aquatic species 
except in the case of an accidental spill; excessive sediment erosion directly entering the 
stream; or when project design measures are not followed. Glyphosate binds tightly with 
soil particles and is likely to stay in place under normal conditions. Precautions in 
handling of herbicides would help to prevent accidental spills. Please see the Watershed 
section for more information. Monitoring results from 1991 to 2000 of surface water 
adjacent to projects involving the use of glyphosate on seven projects on the Sierra, 
Stanislaus and Eldorado National Forests resulted in no herbicide detections. 
 
Glyphosate would not be applied to or near open water. Glyphosate has very low 
mobility in soil as noted in the Soils Section. Any direct effect to aquatic species in Big 
Creek, Dinkey Creek or other perennial creeks is highly unlikely. No systematic 
differences in toxicity appear to occur among species when doses of glyphosate are 
expressed in units of mg/kg body weight. (SERA 2003, p. 3-6). Glyphosate residues 
when applied aerially would be 10,000 times less than necessary to produce acute 
mortality (Trumbo 2000). Only ground-based manual applications are proposed for the 
Kings River Project. Direct adverse effects of herbicide use on aquatic species are 
unlikely. 
 
Indirect effects - R-11, the surfactant that would be used with glyphosate, is labeled for 
application to water and has a history of satisfactory use in aquatic situations by 
California agencies such as the Dept. of Water Resources and the Dept. of Boating and 
Waterways. R-11 testing has been limited. Testing is not required by the EPA. The Dept. 
of Pesticide Regulation only requires testing on fish and insects. The results of the Dept. 
of Fish and Game study referred to in the previous paragraph show R-11 residues when 
applied aerially were 100 times less than would be necessary to produce acute mortality 
(Trumbo 2000).  
 
Recent studies have shown that some herbicides have an estrogen mimicking effect on 
reptiles (Raloff 1994). Estrogen and other endocrines are mainly six carbon ring 
molecules (cyclohexane or benzene). Glyphosate has a distinctly different structure. 
Glyphosate is a carbon chain, based on a single phosphorous atom and not have a ring 
structure. The likelihood of these distinctly different molecules mimicking one another or 
working in the same lock-and-key relationship is remote. 
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Concern has been expressed about the potential for surfactants containing nonylphenol 
polyethoxylate (NPE) such as R-11 to cause endocrine disruption and other negative 
effects. NPE is approximately 10,000 to 1,000,000 times weaker in eliciting an estrogenic 
response in comparison to natural estrogen (USDA 2003, p. 9). NPE is classified as 
slightly or practically non-toxic to mammals and is not mutagenic (USDA 2003).  
 
Cumulative Effects  
 
Peak flows, annual water yield, and base flows would not be altered significantly by the 
activities prescribed for Alternative 1. MacDonald and Stednick (2003) state that 15 
percent basal area must be removed before a change in flow can be detected in small 
research watersheds. Reduction of basal area does not exceed 12.1 percent under 
Alternative 1. Most values are less than 10 percent. The water quality objective for 
temperature and the chemical constituent glyphosate would be met. Prescribed burns and 
soil compaction resulting from fuel reduction activities may elevate fine sediments in the 
stream channel through soil disturbance and subsequent erosion, especially in pools. This 
elevation in fine sediments could result in a loss of breeding habitat for trout and a 
reduction of benthic macroinvertebrate (mainly aquatic insects) numbers. These possible 
impacts to aquatic organisms represent a threat to designated beneficial uses for Dinky 
and Big creeks. Although these effects would be pervasive, it is not expected that they 
would adversely affect any of the aquatic species of concern.  

Application of specific measures to protect Yosemite toad, developed under consultation 
with the U.S. Fish and Wildlife Service should also be effective in protecting this species 
from harm. These provisions include:  

1) No mechanical treatments within 100 feet of meadows 
2) Trees may be felled within 100 feet of meadows and removed by means of 

cable around meadows used as breeding habitat by Yosemite toads (only trees 
50 or more feet away from meadows would be felled 

3) Operations would start after breeding is over and end by October 1 within 0.6 
miles of occupied meadows 

4) Operations would cease for 24 hours after rainfall greater than 0.1 inches within 
0.6 miles of occupied meadows 

5) Heavy machinery would be kept at least 50 feet from moist upland habitats 
where toads are likely to be present during the summer, such as willow and 
lupine patches, but trees may be felled within this area and removed by means 
of cable.  

 
The Forest Service has also developed a research and monitoring program to determine 
the effects of the Kings River Project on Yosemite toad abundance and habitat use. 
Research includes population and habitat monitoring in occupied treatment and control 
meadows through radio tracking of adult and sub-adult Yosemite toads, to determine 
non-meadow habitat use by this species 
 
Alternative 2 - No Action 
 
The No Action Alternative would avoid direct, indirect, and cumulative effects of 
management actions, but would incur a higher risk of catastrophic wildfire than the 
project’s action alternatives. Some aquatic biologists believe that wildfire poses 
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additional risk to endangered species. Others feel affects from treatments are more likely 
to damage aquatic systems than fire (Erman 1996; Bisson and others 2003). Discussion of 
effects from wildfire does not infer that a wildfire would occur should Alternative 2 be 
selected. 
 
Direct and Indirect Effects 
 
No direct effects on aquatic species would result from the selection of Alternative 2.   
 
In the event of a wildfire occurrence there could be varied response depending on size 
and severity. A large, high severity fire could disrupt flow regime and alter stream 
channel dynamics. Soil water storage; baseflow; streamflow regime; peak flow; water 
quality (sediment, temperature, pH, ash slurry); and chemical characteristics can be 
affected by wildfire (Neary et al 2005b). Riparian trees not subject to direct mortality 
could be undermined and toppled, leading to loss of their stream shading.   
 
Water Temperature 
 
Direct effects: Direct effects to water temperature would not be anticipated from the 
selection of Alternative 2. 
 
No direct affects on water temperature are expected if a small low/moderate intensity fire 
were to occur. During a high severity fire, Hitt (2003) reported a probable 7.8° C (14° F) 
increase in water temperature during the Moose Creek Fire (2001) in Montana. 
Probability of direct fish mortality would increase for low order (small) streams having 
high fire severity through streamside vegetation. Rinne and Jacoby (2005) identified 
records of direct fish kills from fire in Idaho and from a controlled burn in Oregon. 
Rieman and Clayton (1997) noted dead fish immediately after high severity fire burned 
though streams in the Boise River system. 
 
Indirect Effects: Indirect effects to water temperature would not be anticipated from the 
selection of Alternative 2 
 
A potential to influence water temperature exists due to reductions in canopy cover over 
SMZs (loss of stream shading) if a wildfire were to occur and burn at greater than 
moderate severity. The extent of this affect would vary depending on severity of the burn 
and the extent it burned through SMZs. A large fire could indirectly affect water 
temperature through increased direct solar radiation, increased air temperatures, and 
reduced stream depths (due to increased fines and widening of stream channel).  
Amaranthus et al (1989) reported increases of up to 10° C (18° F) after the Silver Fire 
(1987) in Oregon, with increases related to remaining components of shade, aspect, 
topography, and amount of flow. Sestrich (2005) found that streams temperatures 
increased with burn severity and that daily mean increased by approximately 3.5° C along 
high severity sites. Temperatures could be reduced through mixing with cooler, 
unaffected tributaries.   
 
Large Woody Debris 
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Direct effects: Direct effects to large woody debris recruitment would not be anticipated 
from the selection of Alternative 2. 
 
A fire (either large of small) could increase LWD recruitment.  Bêche et al (2005) noted 
that underburning within a riparian area burned several snags, which fell.  A small, low 
severity fire in a riparian zone could produce a similar effect.  A large, high severity fire 
would likely produce tree mortality. 
 
Indirect effects: A large fire would provide indirect LWD through direct mortality of 
trees.  Fire represents one of the recruitment pathways for LWD.  The pulse of LWD 
resulting from tree mortality would be accompanied by possible stream channel 
adjustments due to channel adjustments undermining streambank snags left from the fire.  
This increase would likely last for several decades until all material was one the ground.  
Berg et al (2002) estimated that more than 50% of pre-fire LWD volume on Badenaugh 
Creek (Tahoe NF) was incinerated by the Cottonwood Fire (1994); that average length of 
LWD had decreased by half, but that LWD total pieces and volume increased following 
the first winter.  After reviewing aquatic systems 20 years post-burn, Robinson et al 
(2005) noted that much of the standing dead timber had fallen, but that 80% was still 
bridging the channel (not in the stream).  They expected fire-related LWD inputs to 
continue for another decade.   
 
No new indirect effects to aquatic species would result from the selection of Alternative 
2. Other, smaller projects are expected to be proposed if and action alternative is not 
selected. These smaller projects would be focused on reducing the risk of wildfires in the 
area because of directives that require the reduction of fuels in the urban intermix zones.   
 
Channel Sedimentation and Morphology 
 
Direct and indirect effects:  Direct and indirect effects to channel sedimentation and 
morphology would not be anticipated from the selection of Alternative 2. 
 
A high severity fire could result in degradation.  Sedimentation rates would increase over 
the existing rate.  With slopes denuded of ground cover overland flows would be 
increased and channel modification would occur to carry the additional flows. Loss of 
cover would reduce infiltration and base flows would be decreased.  If a large storm or 
rain on snow event occurred accelerated erosion and increased sedimentation would 
result, but with no ground disturbance the affect would be less than if the ground is 
disturbed.  If a wildfire followed by a large precipitation event occurred, accelerated 
erosion and increased sedimentation would occur and sediment would be transported to 
the stream system via overland flow from burnt slopes and roads.  Such an event occurred 
subsequent to the McNally Fire when in the fall of 2002 when up to 16 inches of rain fell 
over a 36 hour period within portions of the North Fork Kern River basin.  Scouring 
flows occurred within drainage channels and many road crossings washed out (Kaplan 
Henry, per. communication).   
 
Cumulative Effects 
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No new cumulative effects to aquatic species would result from the selection of 
Alternative 2.  
 
A large wildfire would have a cumulative effect on aquatic species and their habitats by 
reducing streamside vegetation; increasing sedimentation in stream channels; increasing 
water temperatures; and causing an overall loss of habitat in the short-term for aquatic 
species occurring in the wildfire area. However, aquatic species populations can be 
resilient if other good quality dispersal and breeding areas are available and can be found 
by the species.   
 
Project design criteria to reduce current levels of sedimentation from roads and 
implement watershed restoration projects would not occur under this Alternative.  
Sedimentation rates and levels in streams would be maintained at current levels. A high 
severity fire could result in water quality degradation. Sedimentation rates would increase 
many times over the existing rate. Slopes would be denuded of ground cover and 
overland flows would be increased. Channel modification would occur to carry additional 
flows. Loss of cover would reduce infiltration and base flows would be decreased.   
 
Alternative 3 – Retain Largest Trees, Uneven Aged Strategy  
 
Alternative 3 includes additions of design measures protect streamside management 
zones and to protect the Yosemite toad. The base information on effects is the same as in 
Alternative 1.  
  
Alternative 3 proposes to reduce fire severity by reducing timber stand density through 
the reforestation of existing openings, uneven-aged management, and thinning. Design 
measures include piling and burning slash; reducing brush competition using herbicides; 
planting trees; reducing fuel loading through controlled burning; constructing and 
reconstructing roads; and implementing watershed restoration projects.. These actions are 
similar to Alternative 1, with the exception that trees greater than 30 inches dbh would be 
retained; new openings for regeneration would not be created; the canopy cover retention 
objective in fisher habitat would be changed; protections measures provided by USFWS 
(Appendix D) would be implemented; no commercial harvesting would occur within 
Class I & II SMZ in the nine sub-watersheds that currently exceed their lower Threshold 
of Concern; and Riparian Management Areas would be prescribed along perennial 
streams to be yarded with helicopters. Other design measures would be similar to 
Alternative 1. 
 
 
Direct Effects 
 
Alternative 3 has 340 fewer SMZ acres being treated. Commercial harvesting would be 
excluded within Class I & II stream channels within nine sub-watersheds exceeding the 
lower Threshold of Concern. Helicopter yarding would be used in Riparian Management 
Areas. Approximately 1,000 acres of SMZ could have commercial treatments and are 
within the outer 50 feet of the SMZ. One hundred and thirty fewer SMZ acres would be 
treated under the “Old Forest Linkage” prescription. Basal area would be maintained at a 
minimum of 280 square feet. Stand composition would focus on attributes for fisher by 
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maintaining large and decadent trees. The remaining Class I SMZs (200 acres) would be 
treated consistent with the prescription that would maintain a minimum of 70 percent of 
the current basal area. This prescription would focus on retaining pre-dominant, 
dominant, and co-dominant trees leaning toward the stream channel. Changes to 
overhead canopy, occurring in SMZ acreage, is not anticipated. Stream shading would 
meet the desired condition of less than 50 percent. No direct effects on water temperature 
are anticipated from Alternative 3. The element within the SMZ that represents the most 
immediate source of large woody debris is snags. No snags would be removed from SMZ 
under Alternative 3. No direct affect on large woody debris would occur.  
 
Indirect Effects 
 
Indirect affects on canopy cover (stream shading) could occur if Alternative 3 results in 
alterations to stream channels. Such alteration could be caused by bank and channel 
instabilities; widening stream channels; and undermining bank trees. Widening stream 
channels would increase the level of reduce canopy cover over the stream resulting in less 
stream shading. The Watershed Analysis indicates this effect is not anticipated (Gott 
2006).  
 
Herbicide treatments would be implemented under Alternative 3. Design criteria would 
keep herbicide application away from trees providing stream shading. Aerial application 
is prohibited. Herbicide treatment is unlikely to indirectly affect canopy cover in the 
project area streams.   
 
 Helicopter yarding has the potential to influence water temperature through reductions in 
angular canopy density. Alternative 3 provides a 50 foot “No Treatment” buffer along 
perennial streams within helicopter areas. These no treatment zones should reduce the 
probability of changes to existing angular canopy density. No effects on water 
temperature are anticipated from Alternative 3. Project design measures would maintain 
water temperatures within the current and desired condition of less than 21degrees 
Centigrade, within the project area.   
 
Delivery of large woody debris could be affected by reductions in stand density through 
commercial harvest or underburning. Approximately 2,240 acres of Class I and II SMZs 
are located in the project area. Approximately 64 percent (790 acres) of perennial stream 
SMZs and 45 percent (450 acres) of intermittent SMZs would have “No Treatments”.  
“No Treatments” would occur within Summit Creek sub-watershed (520.4051) Class I 
and II SMZs, where large woody debris was noted as currently deficient in both number 
and stable pieces. Underburning may creep into SMZs and it likely to result in some 
mortality. Remaining trees on site could potentially contribute to large woody debris. 
Bands between 50 to 70 feet along Class I SMZs and 25 to 50 feet along Class II SMZs 
are similar to Alternative 1. Intermediate and some suppressed trees have the potential to 
reach the stream channel in these bands. They represent approximately 20 percent of the 
Class I and II SMZ acreage (200 acres less than Alternative 1) where trees could be 
removed that might potentially reach the stream channel independent of the direction they 
may ultimately fall. Predominant, dominant, co-dominant and trees with broken tops 
would be retained where timber harvest treatments occur in SMZs. Harvesting 30-inch 
dbh trees is not included under Alternative 3. Maintaining trees greater than 30 inchs dbh 
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would retain up to 630 trees (compared to Alternative 1). These trees could potentially 
provide large woody debris. Maintained trees have the potential to reach the channel 
although they may not fall toward streams. However, this would not reduce recruitment 
of large, stable pieces currently lower than the desired condition.    
 
Cumulative Effects 
 
Effects from Alternative 3 would be similar to those discussed under Alternative 1 for 
canopy cover. The reduction in coldwater habitat in Big Creek, downstream of the project 
area, due to helicopter treatments discussed under Alternative 1 would not occur. No 
cumulative effects to water temperature are anticipated.   Cumulative effects from 
Alternative 3 on large woody debris would be similar to Alternative 1. 
 
Alternative 3 has a lower potential to adversely affect aquatic species and habitats than 
Alternative 1, but a higher potential than Alternative 2. Determinations for the ten listed 
aquatic species are shown in Table 3-51. The rationale for the determinations and further 
project information on the affects on aquatic species are in the aquatic specialist reports 
(Sanders 2006b). 
 
Alternative 4 – Fisher Emphasis 
 
A limited operating period (LOP) extends to the entire Fisher Conservation Area in 
Alternative 4. All effects would be the same as for Alternative 3 except within the Fisher 
Conservation Area, where no direct or indirect effects would occur. 
 
Direct effects and Indirect Effects 
 
Design features for soil, watershed, aquatic, and riparian habitat protection are common 
to all action alternatives. Alternative 4 would not create 92 acres of new openings for 
regeneration. Snow accumulation in openings would be less than in Alternative 1. Any 
difference in base flow would not be measurable. The effects of this alternative would 
essentially be the same as those described under Alternative 1.  
 
Cumulative effects 
 
Cumulative effects would be essentially the same as in Alternative 1. 
 
 
 
Alternative 5 – Thin from Below 
 
Direct effects and Indirect Effects 
 
Design features for soil and watershed protection are common to all alternatives. 
Alternative 5 would not create 92 acres of new openings for regeneration. Snow 
accumulation in openings would be less than in Alternative 1. Any difference in base 
flow would not be measurable. The size limit for harvest would be 20 inches, rather than 
35 inches in the proposed action. Possible effects to large woody debris recruitment 
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would be reduced relative to Alternative 1.  Implementation of the Alternative would also 
reduce the amount of potential soil disturbance, and any potential changes in soil cover 
and hydrologic function. Overall effects of this alternative are expected to be similar to 
those described for Alternative 1. 
 
Cumulative effects 
 
Cumulative effects for Alternative 5 would be essentially the same as in Alternative 1. 
Additional design measures are specified for this alternative, reducing the potential for 
cumulative watershed effects (CWE) compared to Alternative 1. Differences between 
cumulative effects under Alternative 1 and Alternative 5 are described below. 
 
The risk of a CWE response would be reduced under this alternative. This would be 
especially true in sub-watershed 520.1051, which is at high risk for Alternative 1 and at 
moderate risk for Alternative 5 for a CWE response. Additional design measures help to 
balance the possible effects of the harvest, fuels, and burning actions. The risk for CWE 
could be further reduced in the Bear_fen_6 Management Unit by implementing 
underburning in multiple years rather than in one year.  
 
Effects for Alternative 5 would be the same as in Alternative 1 except the potential for 
V* to increase is lower and the risk of cumulative watershed effects is lower, particularly 
in the Bear_fen_6 Management Unit. 
 
Indirect and Cumulative Effects if Wildfire Occurs - Measures designed to reduce 
watershed impacts that apply to Alternative 5 could reduce post-wildfire erosion at some 
sites, but overall benefits would be negligible in the case of a wildfire. Therefore, the 
effects under this Alternative would be similar to those described under Alternative 1. 

 
Alternative 5 is identical to Alt. 3 except that timber harvest would be limited to trees of 
20” dbh or less rather than 30” dbh.  Effects on herbicide use would be the same as for all 
other action alternatives. Effects on water temperature; woody debris; and channel 
sedimentation and morphology would be slightly greater than under Alternatives 3 and 4.   
 

Table 3-51. Effects of Alternatives on Aquatic Species and Outcome 

Determinations for Each 

Species 
Evaluated 
 
 

Alternative 
1- 

Proposed 
Action 

 

Alternative 
2-  

No Action 
 
 

Alternative 3- 
Retain largest 
trees, uneven 
aged strategy 

Alternative 4- 
Fisher 

Conservation 
Emphasis 

Alternative 
5-  

Thin from 
Below 

 

CA Red 
Legged Frog 
 

May effect, 
but not likely 
to adversely 

effect 

May effect, 
but not likely 
to adversely 

effect 

May effect, but not 
likely to adversely 

effect 

May effect, but 
not likely to 

adversely effect 

May effect, 
but not likely 
to adversely 

effect 
Foothill 
yellow-legged 

May effect 
individuals, 

May effect 
individuals, 

May effect 
individuals, but not 

May effect 
individuals, but 

May effect 
individuals, 
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Species 
Evaluated 
 
 

Alternative 
1- 

Proposed 
Action 

 

Alternative 
2-  

No Action 
 
 

Alternative 3- 
Retain largest 
trees, uneven 
aged strategy 

Alternative Alternative 4- 5-  Fisher Thin from Conservation Below Emphasis  
frog 
 
 
 
 

but not likely 
to lead to 

Federal listing 
or loss of 
viability 

but not likely 
to lead to 

Federal listing 
or loss of 
viability 

likely to lead to 
Federal listing or 
loss of viability 

 

not likely to lead 
to Federal listing 

or loss of 
viability 

but not likely 
to lead to 
Federal 

listing or loss 
of viability 

Lahontan 
cutthroat trout No effect No effect No effect No effect No effect 

Mountain 
yellow-legged 
frog 
 
 
 

No effect 

Federal 
Candidate 
Species, 

warranted, but 
precluded 

from Federal 
listing 

No effect No effect No effect 

Relictual 
slender 
salamander 
 
 
 

May effect 
individuals, 

but not likely 
to lead to 

Federal listing 
or loss of 
viability 

May effect 
individuals, 

but not likely 
to lead to 

Federal listing 
or loss of 
viability 

May effect 
individuals, but not 

likely to lead to 
Federal listing or 
loss of viability 

May effect 
individuals, but 

not likely to lead 
to Federal listing 

or loss of 
viability 

May effect 
individuals, 

but not likely 
to lead to 
Federal 

listing or loss 
of viability 

Western pond 
turtle 
 
 
 
 

May effect 
individuals, 

but not likely 
to lead to 

Federal listing 
or loss of 
viability 

May effect 
individuals, 

but not likely 
to lead to 

Federal listing 
or loss of 
viability 

May effect 
individuals, but not 

likely to lead to 
Federal listing or 
loss of viability 

May effect 
individuals, but 

not likely to lead 
to Federal listing 

or loss of 
viability 

May effect 
individuals, 

but not likely 
to lead to 
Federal 

listing or loss 
of viability 

Yosemite Toad 
 
 
 
 
 

May effect 
individuals, 

but not likely 
to lead to 

Federal listing 
or loss of 
viability 

Federal 
Candidate 
Species, 

warranted, but 
precluded 

from Federal 
listing 

May effect 
individuals, but not 

likely to lead to 
Federal listing or 
loss of viability 

May effect 
individuals, but 

not likely to lead 
to Federal listing 

or loss of 
viability 

May effect 
individuals, 

but not likely 
to lead to 
Federal 

listing or loss 
of viability 

Habitat Quality Parameter/Risk 

Sedimentation 

Increased 2x 
during first 

year, 
unchanged 

later 

Unchanged 
Increased during 

first year, 
unchanged later 

Increased during 
first year, 

unchanged later 

Minor 
increase 

during first 
year, 

unchanged 
later 

Water 
Temperature Unchanged Unchanged Unchanged Unchanged Unchanged 

Risk of  
Sedimentation 
from Wildfire 

Less  
(sedimentation 
reduced 30%) 

Unchanged 
Less  

(sedimentation 
reduced) 

Less  
(sedimentation 

reduced) 

Less  
(minor 

sedimentatio
n reduction) 

Hydrograph No effect  Unchanged No effect  No effect  No effect  
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Assumptions and Uncertainty 
 
Sensitive Species - Species surveys; recent literature review; and professional judgment 
have been incorporated into determinations of possible effects on species.  Surveys 
provide information on species presence and habitat on a local scale. An element of 
uncertainty exists for effects on species with distributions beyond the project or Sierra 
National Forest boundaries. The Pacific fisher and Yosemite toad are Forest Service 
sensitive species that have also been designated by the U.S. Fish and Wildlife Service 
(USFWS) as candidate species for listing. A candidate species is determined by the 
USFWS through a 12-month finding as warranted for listing, but the listing process is 
precluded by other priorities. The Forest Service requested and received technical advice 
from the US Fish & Wildlife Service (F&WS) on the Pacific fisher and Yosemite toad to 
address uncertainty related to candidate species with distributions beyond Forest 
boundaries. Advice from the USFWS is included as Appendix D. 
 
Specialists Reports and Other Documents 
 
The following reports and documents are incorporated by reference as part of the 
Environmental Consequences: 

• BE/BA Terrestrial Wildlife  
• Terrestrial and Aquatic MIS 

 
Existing Vegetation - Vegetation within the Kings River Project is described using the 
California Wildlife Habitat Relationship model (CWHR (Mayer and Laudenslayer 1988).  
This model describes vegetation by forest type, quadratic mean diameter, and canopy 
density. Existing acres of vegetation type were determined by using vegetation mapping 
completed by Rojas in 2004. Existing structure was determined from more than 1,900 
stand examination plots collected from 1996 to 2004. 
 
The acres of different forest types across the project’s eight management units are 
displayed in Table 3-52.  Ponderosa pine (28 percent) and Sierra mixed conifer (43 
percent) are the dominant forest types. Forest types that occur less frequently include 
mixed chaparral (5 percent), montane chaparral (2 percent), montane hardwood (8 
percent), montane hardwood conifer (3 percent), red fir (3 percent), barren (7 percent), 
and other CWHR types (1 percent). Medium size class trees and moderate to dense 
canopy cover classes dominate the landscape. Medium size class trees originated 
following disturbances from 1880 to 1961. Scattered older trees are found across conifer 
dominated types individually and in clumps. Shade intolerant species (incense cedar, 
white fir, and red fir) have invaded forest understories. Ponderosa pine, Jeffrey pine and 
California black oak are found at lower frequencies than 75 and 150 years ago (Bouldin 
1999, Taylor 2004, North and others 2005). Brush is also a dominant component in the 
understory. This is especially true in the ponderosa pine and mixed conifer stands. Bear 
clover is found throughout all ponderosa pine stands and accounts for forty percent cover.  
Mixed conifer stands average 24 percent brush cover. Brush cover ranges from zero to 
100 percent. Approximately half the plots containing greater than fifty percent brush 
cover.  
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Table 3-52. Acres of Forest Types for Current Condition  

CWHR Type Bear 
Fen 6 

El-o-
win 

Glen_
mdw 

Krew_ 
bul 

Krew_ 
prov 

N_ 
soapro 

Prov_ 
1 

Prov_ 
4 

Total 

Annual Grass Land  7      4 11 
Barren 1 115 216 81 107 304 93 5 922 
Lodgepole Pine  18 7      25 
Mixed Chapparral     1 490 63 104 658 
Montane Chaparral 34 10 10 9 8 5 128 29 233 
Montane Hardwood 
Conifer 29    4 132 217 12 394 
Montane Hardwood      657 279 107 1,043 
Ponderosa Pine 1,049    246 833 1,105 698 3,931 
Red Fir    428     428 
Sierra Mixed Conifer 1,091 1,184 1,341 587 1,504  129 87 5,923 
Urban   29      29 
Water  1 1      2 
Wet Meadow 3 25 15 47 29    119 
Grand Total 2,207 1,360 1,619 1,152 1,899 2,421 2,014 1,046 13,718 
 
Terrestrial Wildlife 
  
Potential effects of the proposed thinning and fuels treatments on habitat components and 
landscape habitat patterns were analyzed related to the following categories of species: 

• Federally-listed endangered and threatened species 
• Forest Service sensitive species 
• Management indicator species (MIS) 
• Migratory landbirds 

 
Species are addressed in the project’s Biological Assessment/Biological Evaluations as 
well as in the MIS Report if the species are identified as MIS and Threatened, 
Endangered or Forest Service Sensitive species. 
 
 
 
 
 
Effects to Federally-Listed Endangered, Threatened, Proposed and Candidate 
Terrestrial Wildlife Species 
 
The Endangered Species Act (16 U.S.C. §§ 1531 to 1544, December 28, 1973, as 
amended 1976 to 1982, 1984 and 1988) requires the Forest Service to ensure that any 
action authorized, funded or carried out by the agency is not likely to jeopardize the 
continued existence of an endangered or threatened species, or result in the destruction or 
adverse modification of the critical habitat of a species.  
 
The Biological Assessment for the eight management units (2006 to 2008) on the Kings 
River Project (WLBA/BE, Sorini) was prepared in accordance with current policy and 

Kings River Project DSEIS                                                                       Chapter 3 ▪ 3-199 



  Affected Environment and Environmental Effects – Chapter 3 
 

followed standards established by Forest Service Manual direction (FSM 2670.32). 
Determinations and justifications for the project are summarized below. Effects to aquatic 
wildlife (including amphibians) and plants were evaluated separately. 
 
The United States Fish and Wildlife Service (USFWS) provided an initial species list for 
the Kings River Project Area. Threatened species included the valley elderberry longhorn 
beetle and the bald eagle. Endangered species included the Fresno kangaroo rat, the 
California condor and the Sierra Nevada (California) bighorn sheep. All five listed 
species were excluded from further analysis because habitat for the species does not exist 
in the project area (Appendices A & B, WLBA/BE 2006).   
 
An updated species list was obtained from the USFWS April 29, 2008. The bald eagle 
was delisted August 9, 2007 and was therefore excluded from the list provided. A 
supplemental BA (in draft) was developed to incorporate this change as well as any new 
science or other information that may affect previous analyses or determinations.  
 
Alternatives 1, 2, 3, 4 and 5 - Federally Listed Species 
 
Actions proposed for the eight management units within the Kings River Project were 
determined to have no effect on the valley elderberry longhorn beetle, the Fresno 
kangaroo rat, the California condor and the Sierra Nevada bighorn sheep because the 
project area is outside the known range for the species and/or suitable habitat for the 
species does not exist within project boundaries.  
 
Cumulative Effects to Listed species 
 
“Cumulative effects are those effects of future state or private activities, not involving 
Federal activities, that are reasonably certain to occur within the action area of the 
Federal action subject to consultation” (ESA 16 USC, 50 CFR Ch. IV Sec 402.02). 
 
Implementation of any alternative is not expected to contribute to any cumulative effects 
to listed species or their habitats because: 

• The project area is outside the known range for the species and/or suitable habitat 
for the species does not exist within project boundaries 

• No direct or indirect effects are associated with the actions proposed for the eight 
management units within the Kings River Project 

 
These findings are still appropriate under additional review (Supp WLBA/BE in draft). 
 

US Fish and Wildlife Service Consultation 
 
The Sacramento Fish and Wildlife Office of the United States Fish and Wildlife Service 
(USFWS) was asked to review actions proposed for the Kings River Project. Actions 
were reviewed for their potential effects to fisher in February 2006. A letter of response 
providing comments and recommendations was received by the High Sierra District in 
July 2006 after subsequent meetings and discussion (USFWS, 2006). 
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Pacific fisher is a candidate species for listing as a Forest Service sensitive species. 
Pacific fisher is known to occur within the project area. Effects to this species were 
analyzed with the WLBA/BE and the Kings River Project Biological Evaluation for the 
Pacific Fisher (Carrothers 2008). The USFWS letter reiterated a finding from the most 
recent Candidate Notice of Review for fisher which observed that the greatest threat to 
the fisher, relative to the small isolated populations as in the southern Sierra Nevada, was 
the potential for further loss and fragmentation of habitat. A list of suggested protection 
measures for fisher was provided. Protection measures were integrated into the project 
design. The formal recommendation from the USFWS was to implement this project as 
described in the proposed action. 
 
Effects to Forest Service Sensitive Wildlife:  
 
The Forest Service defines sensitive species as those plant and animal species identified by a Regional 
Forester for which population viability is a concern. Viability is evidenced by significant current or 
predicted downward trends in population numbers, density, or habitat capability that would reduce a 
species' existing distribution. Regional Foresters shall identify sensitive species occurring within the 
Region (Forest Service Manual, Title 2600).  
 
Thirteen sensitive species were identified as potentially occurring within the boundaries of the Kings River 
Project (Appendices A and B, WLBA/BE 2006). The Biological Evaluation for the project’s eight 
management units (2006 to 2008) on the Kings River Project (WLBA/BE, Sorini) was prepared in 
accordance with current policy and followed standards established by Forest Service Manual direction 
(FSM 2670.32) and is summarized below. A Biological Evaluation (BE) providing and analysis of potential 
effects to the California Spotted owl (Wolcott 2006) was prepared in 2006. A supplemental BE (in draft) 
was developed to analyze effects of new alternatives, and to incorporate new science or other information 
that may affect previous sensitive species analyses or determinations. 
 
 
 
 
 
 
 
Table 3-53. Forest Service Sensitive Species 

Common Name Scientific Name Status 
American peregrine falcon Falco peregrinus anatum FS-sensitive 
Bald eagle Haliaeetus leucocephalus FS-sensitive 
California spotted owl Strix occidentalis occidentalis FS-sensitive 
Great gray owl Strix nebulosa FS-sensitive 
Northern goshawk Accipiter gentilis FS-sensitive 
Willow flycatcher Empidonax traillii FS-sensitive 
American marten Martes americana FS-sensitive 
California wolverine Gulo gulo luteus FS-sensitive 
Pacific fisher Martes pennanti pacifica FS-sensitive 
Pallid bat Antrozous pallidus FS-sensitive 
Sierra Nevada red fox Vulpes vulpes necator FS-sensitive 
Townsend’s big-eared bat Corynorhinus townsendii FS-sensitive 
Western red bat Lasiurus blossevillii FS-sensitive 
 
The Kings River Project area is outside the current known range for and/or suitable 
habitat does not exist within project boundaries for peregrine falcon, bald eagle, willow 
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flycatcher, California wolverine, Sierra Nevada red fox and western red bat. These 
species will not be addressed further. 
 
 

Table 3-54. Summary of Determinations for All Action Alternatives 

          Species            Status Determination  
California spotted 

owl Forest Service Sensitive may affect, but is not likely to lead to 
federal listing or loss of viability 

Great gray owl Forest Service Sensitive may affect, but is not likely to lead to 
federal listing or loss of viability 

Northern 
goshawk Forest Service Sensitive may affect, but is not likely to lead to 

federal listing or loss of viability 

American Marten Forest Service Sensitive may affect, but is not likely to lead to   
federal listing or loss of viability 

Pacific Fisher Federal Candidate 
Forest Service Sensitive 

may affect, but is not likely to lead to 
federal listing or loss of viability 

Pallid bat Forest Service Sensitive may affect, but is not likely to lead to 
federal listing or loss of viability 

Townsend’s big-
eared bat Forest Service Sensitive no impact 

 
Summary of Limited Operating Periods 
 
Limited operating periods (LOPs) are established in an attempt to minimize potential for 
project related impacts to individuals and their young of the year. LOPs have been 
identified for California spotted owl, northern goshawk, great gray owl, Pacific fisher and 
Yosemite toad. Dates and application guidelines will be discussed within the effects 
analysis for each species.   
 
Affected Environment 
 
Species Presence:  The following is a summary of sensitive species known to occur 
within the project’s eight management units included in the analysis:   

• Bear_fen_6 - Three Protected Activity Centers (PACs) (FR130, FR160 and 
FR161) for the California spotted owl (CSO) are located within the management 
unit boundary. All three PACs are within the California spotted owl study (owl 
study) conducted by Pacific Southwest Research station (PSW). A goshawk PAC 
is located (SIEGH10) within the management unit boundary. Portions of four 
female and two male fisher home ranges overlap the project area (Purcell 2008). 
Use levels are similar to those identified by Mazzoni (Thompson pers.comm). In 
addition, four of the 2008 den trees are found outside, but near the project’s area 
boundaries. 

• El_o_win_1 - Two CSO PACs (FR027 and FR162) exist within the management 
unit. FR162 is within the owl study conducted by PSW. A historic pair of nesting 
goshawks is found within the unit. A PAC SIEGH6 has been delineated for the 
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area. Portions of one female fisher (F08) home range overlap the outside 
boundary of this project area. None of the 2008 den trees are found in or adjacent 
to this project area. The nearest den site is greater than one mile east of the project 
area (Purcell 2008, Thompson pers. comm.). Extensive surveys indicate little use 
by fishers of this project area (Mazzoni 2002, Purcell 2008).  

• Glen_meadow_1 - One CSO PAC (FR039) is located within the management 
unit. FR039 is within the owl study conducted by PSW. Portions of one male and 
female fisher home ranges overlap the eastern portion of this project area. None of 
the 2008 den trees are found in or adjacent to this project area (Purcell 2008). 

• Krew_bul_1 - One Home Range Core Area (HRCA) (FR188) for the California 
spotted owl is located within the management unit. No occupancy has been 
detected. None of the 2008 den trees are found in or adjacent to this project area. 

• Krew_prv_1 - Two PACs (FR021 and FR122) for the California spotted owl are 
located within the management unit boundary. FR122 is within the owl study 
conducted by PSW. Incidental sightings of bald eagle, goshawk, great gray owl, 
and marten have occurred in the project area. Portions of two female and one 
male fisher home ranges overlap this project area. Thompson (pers.comm.) 
reports extensive use of this project area by fisher. One of the 2008 den trees is 
located in the southwestern most corner of this project area (Purcell 2008).  

• North_soaproot_2 - One PAC FR167 for the California spotted owl is located 
within the management unit, within the owl study conducted by PSW. Occupancy 
by fishers has been documented but no den trees have been found in this vicinity. 
This appears to be more a function of survey effort focus than habitat suitability 
(Purcell 2008). 

• Providence_1 - Two PACs, FR119 and FR147 for the California spotted owl are 
located within the management unit. PAC 119 is within the owl study conducted 
by PSW. An existing portion of one female fisher home range overlaps the 
extreme northeastern section of this project area. A newly located female appears 
to be using this area including the possibly for denning (Purcell, Thompson pers. 
comm.). 

• Providence_4 - No PACs for the California spotted owl are located within the 
management unit. Portions of three female and two male fisher home ranges 
overlap most of this project area (Thompson pers. comm.). One of the newly 
documented den trees is located near the northern boundary of this project area. 
 

Environmental Consequences – All Alternatives 
 
This section summarizes analyzes of the effects of the five alternatives on seven Forest 
Service Sensitive (FSS) species and their habitats. Effects of the project’s alternatives are 
discussed in terms of their direct, indirect, and cumulative impacts. Only a brief 
discussion is presented in this section. More detailed information can be found in the 
BA/BE for Terrestrial Wildlife (Sorini 2006) and the Supplemental Terrestrial Wildlife 
BA/BE (Sorini, Carrothers 2008) which are incorporated by reference. Animations of 
spotted owl and fisher CWHR habitat before and after initial treatments based on Parks 
and Rojas 2006 are provided on the Sierra National Forest website:  
http://www.fs.fed.us/r5/sierra/projects/. Table 3-55 provides a summary of current habitat 
acres by CWHR size and density class.  

Kings River Project DSEIS                                                                       Chapter 3 ▪ 3-203 

http://www.fs.fed.us/r5/sierra/projects/


  Affected Environment and Environmental Effects – Chapter 3 
 

 
Table 3-55. Current CWHR Habitat Acreage  

Sum of 
Acres  

Bear 
Fen 6 

El-o-
win 

Glen_
mdw 

Krew_ 
bul 

Krew_ 
prov 

N_ 
soapro

Prov_ 
1 

Prov_ 
4 

Total 

Other 
classes 318 219 465 671 239 1,168 633 171 3,884
3D 51 10 9 10 71 386 140 31 708
3M 2 5  1 1 33 40 30 112
4D 506 535 66 39 509 563 648 472 3,338
4M 1,256 567 946 427 1,043 247 501 293 5,280
5D   6   6 20 25 21 78
5M 72 15 132 47 29 3 28 31 357

Total 2,205 1,357 1,618   1,195 1,898 2,420 2,015 1,049 13,757
 

 
Effects to sensitive species 
 
California Spotted Owl - Summary of effects under All Action Alternatives 
 
Silvicultural and Hazardous Fuels Reduction Treatments - Wolcott (2006:36-41) 
summarized direct effects such as loss of nest trees and canopy cover resulting from 
silvicultural and hazardous fuels reduction treatments proposed  under Alternative 1. 
Wolcott’s descriptions of effects are hereby incorporated by reference. These effects 
would be slightly reduced in scope and magnitude under Alternative 3 because:  

• The uneven aged management strategy is modified to reduce vegetation 
treatments to trees 30 inch dbh and smaller 

• Protection measures for the Pacific fisher are adopted 
• All treatments outside of the research areas would be consistent with the standards 

and guidelines in the SNFPA ROD (USDA 2004).  
 

Alternative 4 would provide additional protections through increased canopy cover 
requirements and implementation of fisher LOP for all areas except KREW projects.  
Alternative 5 proposes to limit commercial tree removal to trees 20 inches dbh and 
smaller. This would leave an abundance of nest and roost trees, but would also retain 
higher tree stocking levels. These levels would not relieve as much of the competitive 
stress on trees larger than 30 inches dbh that Alternatives 1, 3 and 4 would.  
  
Total Suitable Habitat Acres in Planning Area - Currently, 47,464 acres of suitable 
California Spotted Owl habitat exist within the planning area, of which 9,051 acres are 
within the eight management units. Implementation of Alternatives 1, 3, 4 and 5 would 
result in suitable habitat increasing to about 56,500 or more acres in 30 years, assuming 
no wildfires occurred during that time period. Based on this analysis alone, the 
alternatives do not appear to differ considerably in overall effects on the California 
Spotted Owl. However, one or more wildfires could occur within the planning area, 
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perhaps as early as within the next 10 years. Taking this into account substantially 
changes the impacts of the various alternatives on the California Spotted Owl and its 
habitat. The effects of such a fire event are modeled below in a later section titled, 
“Effects of Stand Replacing Fire”. 
 
Acres of Suitable Habitat within PACs - PACs play an important role in the life history of 
the California Spotted Owl. The amount of suitable habitat currently within PACs is 
displayed compared to the amount of such habitat that would be present immediately 
after implementation of the action alternatives (Table 3-56). Six of the 11 PACs in the 
vicinity of the project area would be affected by proposed treatments as part of the 
Spotted Owl study.  Modification of suitable nesting roosting habitat across all PACs 
would range from one acre up to 36 acres per individual PAC, with an average 
degradation of 6.6 acres of suitable habitat. The amount of suitable habitat would not 
change under the project’s proposed activities (Alternatives 1, 3, 4 and 5) for five PACs.  
PAC FR122 currently has 162 acres on Forest Service lands of which 138 is suitable. The 
remaining 143 acres are on private land. 
 
Percent of California Spotted Owl Home Ranges Containing Suitable - Nine of the 12 
owl home ranges analyzed herein contain more than 50 percent suitable habitat, and all of 
them contain more than 30 percent suitable habitat. One of the home ranges (owl FR021) 
drops below 50 percent suitable habitat as a result of proposed treatments in Alternatives 
1, 3, 4 and 5. No home range would drop below 30 percent suitable habitat in 
Alternatives 1, 3, 4 or 5. Based on Bart’s (1995) findings, the capability for owls to 
replace themselves exists throughout the entire project area and that condition would be 
maintained under all action alternatives. The amount of habitat available to owls FR122, 
FR167, and FR119 is close to (but not below) the threshold defined by Bart (1995). All of 
these calculations were made based on the assumption (U.S. Dept. Interior 2003:7589) 
that home range size for owls on the Sierra National Forest is 2,500 acres (Table 3-56). 
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Table 3-56. Changes in Percent of Suitable Nesting/Roosting Habitat –  

                   for California Spotted Owl Protected Activity Centers  

                  (potentially effected by project actions) 

Current Conditions 
(No Action – Alt 2) 

Action Alternatives 
Post Project 

 
PAC ID 
Number Total Acres Percent 

Suitable 
Total Acres 

Treated 
Percent 
Suitable 

FR130 1627 65% 1451 58% 
FR160 1416 57% 1319 53% 
FR161 1628 65% 1459 58% 
FR027 1353 54% 1312 53% 
FR162 1993 80% 1917 77% 
FR039 1610 64% 1497 60% 
FR021 1297 52% 1158 46% 
FR122 1055 42% 998 40% 
FR167 942 38% 899 36% 
FR119 1175 47% 1104 44% 
FR147 1266 51% 1262 51% 
FR188 1293 52% 1292 527% 

 
 
Percentage of 1,000 Acres Surrounding PACs That Contain 40 percent or Greater 
Canopy Cover - Verner and others (1992:158) recommended that suitable habitat include 
the criterion of canopy closure greater than or equal to 40 percent based on habitat use 
studies. These studies showed that such habitat was used by many California Spotted 
Owls, more than expected relative to its availability across the landscape.  
 
Optimum conditions for reproduction in California Spotted Owls may exist when at least 
44 percent of the 1,063 acre area surrounding the territory center contains forested habitat 
with canopy cover greater than 40 percent and a suitable nest tree is present in the activity 
center (Lee, in litt. 2005; Lee and Irwin 2005). 
 
The percentage is displayed of the 1,000 acres surrounding the PAC that contains 
forested habitat with greater than 40 percent canopy closure because of the importance 
that this metric appears to play in the viability of California Spotted Owl populations. 
This data is reflected for current conditions and for the period immediately after 
implementation of the proposed activities (Table 3-56).  More than 44 percent of the 
1,000 acres surrounding all owl sites currently contain forested habitat with greater than 
40 percent canopy closure and that condition would be maintained under all action 
alternatives, with the exception of owls FR122 and FR167. Both Owl FR122 and FR167 
are slightly below the threshold defined by Lee and Irwin (2005), and so the potential for 
successful reproduction may be low at these sites. Based on the data concerning forested 
habitat with greater than 40 percent canopy cover the potential for reproduction continues 
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at the remaining nine sites. The California Spotted Owl Study would monitor any effects 
to the species as part of study design. 
 
 
Indirect Effects to California Spotted Owls by all action alternatives 
 
Silvicultural and Hazardous Fuels Reduction Treatments - Wolcott (2006:38, 41-43) 
summarized how prey; the in-growth of larger, suitable nesting trees; and the probability 
of stand-replacement fire events taking place would be indirectly affected by the 
alternatives. Those descriptions of effects are hereby incorporated by reference. Indirect 
effects of silvicultural and hazardous fuels reduction treatments to the California Spotted 
Owl under Alternatives 3, 4 and 5 are expected to be similar as those described by 
Wolcott (2006) for Alternative 1. The only key differences between the alternatives are:  

• Reducing vegetation treatments to trees 30” dbh and smaller 
• Adopting protection measures for the Pacific fisher 
• Making all treatments outside of the research areas consistent with the standards 

and guidelines in the SNFPA ROD (USDA 2004) 
 
Effects of Stand Replacing Fire - Model runs for three of the five alternatives 
incorporated the concept of wildfire entering one or a couple of the eight management 
units ten years after the record of decision. Fire records for the Kings River Project 
indicate the likelihood that one or more of the project’s management units could be 
significantly affected by a stand replacing fire on a hot windy summer day. Numerous 
management units or an entire watershed being affected at one time is unlikely. A 
potential for a greater loss of habitat would exist if no treatments occur. Trees are denser 
and a higher likelihood of a stand replacing fire destroying habitat would exist.    
Approximately 7,200 acres of spotted owl nesting/roosting habitat would remain 
immediately after wildfire in the modeled action alternatives.  
  
Summary of effects under Alternative 2, No Action 
 
Model results indicate that if a wildfire occurs under the No Action Alternative, 
approximately 70 percent of the suitable habitat would be lost, compared to about a 20 
percent loss under the action alternatives with the same wildfire. No treatments would 
result in retention of high tree densities which would maintain the current high risk of 
crown fire (see Fuels section of this chapter). These high tree densities would continue to 
limit growing space as a result of implementing the No Action Alternative, leading to 
retention of smaller diameter clumped trees; less foraging and nesting habitat; and 
restricted flight space for foraging owls.   
 
Approximately 2,900 acres of spotted owl habitat would remain immediately after 
wildfire, with Alternative 2 Based on model estimates.  
 
Cumulative Effects for California Spotted Owl  
 
The area considered in determining the cumulative effects of the proposed action 
generally bounded by the San Joaquin River on the north; the Kings River on the south; 
and the elevation range for Spotted Owls on the east and west. This area is appropriate 
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for analysis of cumulative effects because the total size of the Kings River Project 
Memorandum of Understanding area is considered sufficient to facilitate replication of 
experiments and also “represents the heterogeneity of southern Sierra ecosystem types” 
(USDA Forest Service 2004:81). This area is approximately 131,500 acres in size within 
two watersheds of the Kings River drainage. Wilderness areas and national park land 
where limited land management occurs, further define the boundary on the east. The two 
rivers course through steep, rugged canyons that are dominated by chaparral or rock at 
lower elevations. The canyons provide no suitable nesting or roosting habitat, and are 
inhospitable, although by no means impenetrable barriers, for north to south movement. 
Depending on the scale of analysis, the boundary for cumulative effects as described 
above may be enlarged or condensed as necessary. 
 
At a larger scale, human population growth and increasing use of wild land areas may 
affect the California spotted owl, and its habitat, including prey abundance and 
distribution.  These activities include recreational activities such as OHV use, (up 44 
percent), hiking (up 94 percent), backpacking (up 73 percent), and primitive camping (up 
58 percent). 
 
Present and reasonably foreseeable activities were described at the beginning of Chapter 
3 of the Kings River Project Environmental Impact Statement and are listed, in part, in 
Table 3-1.   
 
Ongoing federal management activities which have had their NEPA completed extend in 
time through the treatment of the project’s eight management units and overlap them. 
These activities involve the High Sierra Ranger District prescribed burn program of work 
(Figure 3-2, Chapter 3 of the FEIS); other Sierra National Forest timber and culture 
projects (Figure 3-2, Chapter 3 of the FEIS); active cattle allotments (Figure 3-3, Chapter 
3, FEIS); recreational activities and events (e.g. off-highway vehicle (OHV); and off-
snow vehicles (OSV); (Figure 3-4). 
 
Ongoing privately managed activities (Figure 3-1) within the Kings River Project area 
involve two timber sales near the North_soaproot_2 Management Unit; a housing 
development; harvest in the Southern California Edison (SCE) timber management area; 
other non-industrial forest landowner thinning; and the Pacific Gas & Electric (PG&E) 
transmission line maintenance. 
 
Currently, 321 designated Home Range Core Areas and 258 Protected Activity Centers 
encompassing over 113,000 acres exist forest-wide. Over 450,000 acres of suitable 
habitat currently exists on the Forest. Less than one percent of suitable habitat on the 
Sierra National Forest would be affected by management considering proposed activities, 
ongoing actions, and reasonably foreseeable activities. 
 
Overall, about 9,000 acres of disturbance resulting from timber sale activity or fires have 
taken place within the project’s planning area. Approximately 23,000 acres of 
disturbance have been documented for the larger area encompassing the Kings River and 
Pine Ridge Ranger Districts (now known as High Sierra Ranger District) since about 
1972 (Smith, pers. comm. ). These disturbances have caused notable changes in wildlife 
habitat; however, the amount of these changes over the last 30 years is not extraordinary 
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compared to the total amount of suitable Spotted Owl habitat that is available (i.e., over 
450,000 acres across the Forest, and 47,464 acres within the project’s planning area). 
 
The USFWS completed a 12-month finding in which it decided to not list the California 
Spotted Owl as Threatened or Endangered. The USFWS concluded that the scale; 
magnitude; or intensity of effects on the California Spotted Owl resulting from fire, fuels 
treatments, timber harvest, and other activities did not rise above the threshold 
necessitating protection of the species under the Endangered Species Act (U.S. Dept. of 
Interior 2006). The USFWS reached this conclusion after considering the impacts of the 
Forest Service’s implementation of the SNFPA ROD, which includes the Kings River 
Project as proposed and described herein. The USFWS’ (USFWS 2006) conclusion is 
supported by: 

• Data which indicates that California Spotted Owl populations in the Sierra 
Nevada are stable and comprise 81percent of the species’ known territories 

• The anticipation that current and planned fuels-reduction activities throughout the 
range of the species would provide a long-term benefit by reducing the potential 
impact and severity of stand replacing wildfire 

• These activities embrace those described by the SNFPA ROD, including 
implementation of the Kings River Project 

 
Barred Owls represent only about two percent of California Spotted Owl numbers in the 
Sierra Nevada. Protection measures are being implemented for the California Spotted 
Owl on private lands, including those of the largest private landholder within the range of 
the species. 
 
The activities proposed in the Kings River Project are within the scope of effects 
considered and described by the USFWS in its 12-month finding to not list the California 
Spotted Owl. The Kings River Project would not result in any cumulative effects that are 
greater than those already analyzed by the USFWS when it determined that listing of the 
California Spotted Owl as Threatened or Endangered is not warranted at this time. 
Viability of the owl in the Kings River Project planning area is not a concern for all of 
these reasons. 
 
Great Gray Owl - Direct and Indirect Effects from all Action Alternatives 
  
Great Gray Owls in California prefer pine and fir forests adjacent to montane meadows 
(Winter 1986). Population densities and range expansion in California is probably limited 
by access to suitable hunting meadows. Great Gray Owls seldom forage in forest habitat 
(Duncan and Hayward 1994). Currently, 9,015 acres of suitable Great Gray Owl habitat 
exists in the 4000 to 8000 foot elevation range on the Sierra National Forest and 585 
acres of that total are within the Kings River Project planning area. 
 
The total California population of Great Gray Owls was estimated to be 60 individuals by 
Winter (1985). Winter reported no new evidence of Great Gray Owls on the Sierra NF at 
the time of his survey in 1984. Only Black Point in Fresno County and Jackass Meadow 
in Madera County had recent owl evidence (two heard in 1979, and one possible sighting 
in 1980, respectively). Winter concluded that the Yosemite area was the owl’s last 
stronghold in California. Rodney Siegel (2001, 2002) reported evidence (i.e., pellets or 
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visual sightings of individuals) of Great Gray Owls at seven Sierra National Forest sites, 
ranging in elevation from 4000 to 7000 feet, in 2001 and 2002. An additional seven 
Sierra National Forest sites bore no evidence of Great Gray Owls during that time. 
Additionally, no nests were found during the 2001 and 2002 survey seasons. Great gray 
owls have been sighted in only one unit (Krew_prv_1) in the eight management units.  
Great gray owls utilize the project area for foraging. The nearest area where great gray 
owls have been known to nest is east of the project area where they are utilizing a 
meadow on private land.   
 
A direct effect due to the noise disturbance may be involved with project activities when 
trees are being removed with mechanical equipment (tractor, masticator, etc.). Long term 
effects include an increase in the quality of available nesting habitat which would be 
created when the smaller trees are removed, which in turn would allow growing space for 
medium and large size trees. Meadow habitats are buffered from project actions and 
would not be directly affected. Removal of trees from uplands may allow additional 
water to reach meadow systems increasing the duration of wet conditions later into the 
year. This could contribute to improved foraging conditions for Great Gray Owls in those 
areas.  
 
Nesting habitat for these birds could decrease should a wildfire occur after project 
implementation, then recover through a ten year period. What was lower quality habitat 
would move toward higher quality habitat. Implementing Alternatives 1, 3, 4 or 5 would 
result in a minor modification of structure within nesting habitat. This short-term change 
in habitat structure is offset by the benefit of a greater reduction in wildfire effects over 
the long-term. 
 
Summary of effects under Alternative 2, No Action 
 
 A wildfire under any alternative results in habitat modification. The outcome and impact 
to great gray owls would differ under each scenario. The extent and severity of habitat 
modification is greatest under Alternative 2 (No Action) with wildfire, all other things 
being equal. Model results in the Fuels and Vegetation Sections of this chapter indicate 
that under the No Action Alternative the occurrence of wildfire would lead to substantial 
habitat modification and loss of suitability. Loss of significant amounts of overstory 
vegetation due to stand replacing wildfire could result in increased runoff and an increase 
in wet meadow habitats. The loss in overstory structure would severely limit nesting 
potential for this species.    
 
Cumulative Effects for Great Gray Owl 
 
The area considered in determining the cumulative effects of past, present, and 
reasonably foreseeable activities on the Great Gray Owl encompasses the Sierra National 
Forest. This is an appropriate scale for cumulative effects for a species such as the Great 
Gray Owl, which is non-migratory and does not have a well-defined metapopulation 
structure (Duncan and Hayward 1994). Biological Evaluations for many of the past 
projects in the Sierra National Forest were reviewed to help inform the present analysis.  
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Additional past, present, and reasonably foreseeable future activities are outlined at the 
beginning of Chapter 3 of the Kings River FEIS. Most of these activities were judged to 
have no effect on the Great Gray Owl due to the absence of suitable meadow habitat. 
Some of the cattle allotment and recreational activities; however, may contribute to 
cumulative effects on the species. The two factors considered most important in 
determining habitat use by breeding Great Gray Owls are availability of nest sites and 
availability of suitable foraging habitat such as meadows (Duncan and Hayward 1994). 
Cattle allotments that alter the prey base in meadows may have an impact on this species. 
 
The cumulative effects to the Great Gray Owl would be more limited in scope compared 
to some of the other species because the areas that are suspected to have owls (i.e., areas 
near or within meadows) have traditionally not been identified for forest management. 
These same conditions would apply under all action alternatives. Meadows across the 
forest and usually 50 to 100 feet around them have not had treatments of any kind, not 
even burning over the last 30 years. The action alternatives do not propose any treatments 
within the 100 feet buffer zone around a meadow. Conifer encroachment into these 
meadow buffers is constant and meadow surface area diminishes annually.  
 
The cumulative effects of vegetation management activities in the Kings River Project’s 
eight management units taken together with past, present, and reasonably foreseeable 
activities; the amount suitable habitat within the project area and across the Forest; and 
the project’s goal of increasing large diameter trees while protecting meadow and riparian 
habitats on the Forest would not result in a trend toward listing or loss of viability for the 
Great Gray Owl. Siegel (2001, 2002) found evidence of great gray owls at one-half of 
Sierra National Forest sites that were surveyed. 
 
Northern Goshawk - Direct and Indirect Effects under the Action Alternatives 
 
The northern goshawk has a continuous distribution throughout the Sierra Nevada with a 
network of 50 managed territories on the Sierra National Forest. Two northern goshawk 
territories are located within the project area at the following locations: (1) SIEGH10 in 
the Bear_fen_6 Management Unit and (2) a PAC (SIEGH6) in the El_o_win 
Management Unit.  
 

Table 3-57. Current and Post-treatment Suitable Habitat Acres for Two 

Northern   

                    Goshawk Territories 

 Territory SIEGH10 Territory/PAC 
SIEGH6 

Current suitable habitat acres 178 164 
Post-treatment suitable habitat acres 149 142 
  
Goshawks occur in five of the project’s eight management units. Nest sites have been 
documented in the Bear_fen_6 and El_o_win_1 Management Inits in addition to 
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goshawk sightings. Goshawks may be affected during project implementation due to loss 
of perching and hunting structure, and canopy cover as a result of commercial harvest. 
They may also be affected due to the noise disturbance involved with project activities.  
Short term displacement may occur during prescribed fire implementation. This activity 
is also expected to modify prey habitat, increasing more openings and the associated 
growth of grasses and forbs while reducing surface level cover currently comprised of 
shrubs, small branches and leaf litter. Those species temporarily displaced would have 
higher quality habitat in the long run. Long term effects are an increase in the distribution 
and abundance of high quality nesting habitat created when the smaller trees are removed 
which in turn would provide growing space for medium and large size trees.  The 
increased habitat diversity created would also provide for an increase in prey diversity for 
the goshawk.  
 
Currently, 405,000 acres of suitable goshawk habitat exists in the 4000 to 8000 foot 
elevation range on the Sierra NF, 50,000 acres are within the Kings River Project area. 
Implementing Alternatives 1, 3, 4 or 5 would result in a modification of about 900 acres 
of suitable habitat. This short-term reduction in habitat suitability is offset by the 
reduction in wildfire effects over the long-term, compared to Alternative 2. Increased 
health, vigor and resiliency of the large trees is also expected to be greater under all 
action alternatives versus the No Action Alternative.   
 
A limited operating period for goshawk is incompatible with KREW Studies in 
Management Units Krew_bul_1 and Krew_prv_1. KREW Studies require project 
activities intended to address several questions posed in the SNFPA 2004 Record of 
Decision to take place in as few years as possible to concentrate the effects in time and 
provide the greatest opportunity for accomplishing the objectives of the Studies. The 
project’s direct effects may be prolonged noise disturbance which could increase or 
decrease foraging efficiency and disturb typical behavioral patterns without the limited 
operating period.    
 
 
Summary of effects under Alternative 2, No Action 
 
Alternative 2 without wildfire is unlikely because, as stated before, it is only a matter of 
time before a stand replacing wildfire occurs. The area shows a high fire hazard due to 
fuels on the ground and the high tree density. Stands would maintain high tree densities 
and less growing space as a result of the No Action Alternative, leading to smaller 
diameter clumped trees; less foraging and nesting habitat; and restricted flight space. 
 
Cumulative Effects for Northern Goshawk 
 
Biological Evaluations for many of the past projects in the Sierra National Forest were 
reviewed to help inform the present analysis. Additional past, present, and reasonably 
foreseeable future activities are outlined at the beginning of Chapter 3 of the Kings River 
FEIS.  
 
The cumulative effects described for spotted owl apply to the goshawk as well. Although 
these disturbances have caused notable changes in wildlife habitat, the amount of these 
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changes over the last 30 years is not extraordinary compared to the total amount of 
suitable goshawk habitat that is available: i.e., over 400,000 acres across the Forest, and 
close to 50,000 acres within the Kings River Project planning area. 
 
The SNFPA (USFS 2001c) provided our analysis of northern goshawks with useful 
historical and habitat information. Evidence suggests the low number of goshawk 
breeding territories ranging from 12 reported in the SNFPA (USFS 2001c) to the 20 such 
territories known to exist today has remained relatively stable since some of the earliest 
data were reported by Grinnell and Miller (1944 – as cited in USFS (2001c). No change 
has been apparent in the geographic distribution of northern goshawks in the Sierra 
Nevada since then. Thus, goshawk numbers in the Sierra NF remain fairly low. Reasons 
for this as put forth by the SNFPA (USFS 2001c) include the fact that the Sierra NF is 
near the southernmost edge of the goshawk’s range in the Sierra Nevada; vegetation 
management practices; and survey efforts for goshawks may be lower on the Sierra NF. 
 
Brian Woodbridge (pers. comm., 8 Sept 2006), reports that the 4D CWHR size/density 
class (and perhaps also 5D) is used most frequently by nesting goshawks. Immediately 
after the implementation of any action alternative (since acres treated is the same under 
all action alternatives), the amount of suitable habitat would decrease by 924 acres or 875 
acres, approximately two percent of the total suitable habitat (ca. 50,000 ac) within the 
project area. Less than one percent of the suitable habitat would decrease on the Forest. 
This habitat is expected to recover within 10-20 years. This is important because the 
SNFPA (USDA 2001c) also reveals recent evidence suggesting there has been a 
reduction in good nesting and foraging habitat for goshawks within the Sierra Nevada.  
 
Cumulative effects of vegetation management activities in the Kings River Project’s eight 
management units taken together with past, present, and reasonably foreseeable activities 
on the Forest would not contribute to a trend toward listing or loss of viability for the 
northern goshawk. The alternatives put forth in this project would result in long-term 
increases in northern goshawk suitable habitat over time, along with the relatively stable 
geographic distribution and population levels of goshawks in the area. 
 
American Marten – Direct and Indirect Effects under Action Alternatives 
 
Forest carnivore surveys have been conducted within the Kings River Project area since 
the mid-1990s (Boroski and others 2002; Mazzoni 2002; Zielinski and others 1997, 2005; 
Rick Truex, USFS, pers. comm. 2006; Mark Jordan, University of California, pers. 
comm. 2006). Marten have been detected in one unit in the project area (Krew_prv_1).     
 
Martens typically have a large home range size for such a small carnivore, averaging 
about 1 mi2 (males average 807 acres, or 1.26 mi2, and females average 254 acres, or 0.40 
mi2; USFS 2001c, Dr. W. J. Zielinski, pers. comm.). Additionally, Dr. W. J. Zielinski 
(pers. comm.) stated that the average elevation at which martens are found in the southern 
Sierra Nevada is 6900 feet. Martens are unlikely to be meeting their denning, resting, and 
foraging needs if they reside in the project area. The marten remains well-distributed 
throughout its current range in the southern Sierra Nevada (Zielinski et al. 2005), which 
continues to resemble its historic range. 
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Data from the SNFPA (USFS 2001c) indicate that CWHR habitat stages 4M, 4D, 5M, 
5D, and 6 are moderately to highly important for the marten. The identified habitat risk 
factors for this species include the removal of overhead cover, large diameter trees, and 
coarse woody debris; conversion of xeric to mesic sites; grazing; and fire suppression. 
 
Martens may be affected by noise and other project related disturbance if present in areas 
during ongoing activities. Martens or their prey may be temporarily displaced during 
these times. Due to retention guidelines for snags, logs, oaks and large conifers, these 
disturbances should be indirect and short term.   
 
Effects to the marten would be similar to those described below for the fisher. They 
would also be smaller in scale since some elevations within the project area are below the 
elevations where marten are usually found.  
 
Cumulative Effects to Marten 
 
The area considered in determining the cumulative effects of past, present, and 
reasonably foreseeable activities on marten encompasses the Sierra National Forest. This 
is an appropriate scale for cumulative effects for a wide-ranging species (such as the 
marten) that has also been selected as a Management Indicator Species for the Sierra 
National Forest. 
 
The pre-project quantity of suitable marten resting/denning habitat in the Sierra National 
Forest is estimated at 319,000 acres, 2,556 of those acres are located within the project 
area. An additional 41,500 acres of suitable marten foraging habitat exists in the Sierra 
NF, 57 of which are in the project area.  
 
Biological Evaluations for many of the past projects in the Sierra National Forest were 
reviewed to help inform the present analysis. Additional past, present, and reasonably 
foreseeable future activities are outlined at the beginning of Chapter 3 of the Kings River 
FEIS. Many of these activities were judged to have no effect on marten because the 
project(s) were taking place below 6000 feet elevation. Some of the roadside hazard tree 
removal and recreation activities may cause disturbance to marten that may be in the 
area. 
 
The Kings River Project is not likely to contribute to a trend toward listing or loss of 
viability for the marten given the marten’s continued occupancy of a range similar to its 
historic distribution; the small percentage of suitable habitat being affected compared to 
what is available on the Forest; the long-term objective for increasing the number of large 
trees across the landscape; the intention of reducing fuels; and the discussion of 
cumulative effects,  
 
Pacific fisher- Direct and Indirect Effects under Action Alternatives 
  
The southern Sierra Nevada provides habitat for the southernmost population of fisher. 
The Kings River Project area is centrally located within the southern Sierra. Fisher have 
been studied and monitored within the Kings River Project area since the mid-1990s 
(Boroski and others 2002; Mazzoni 2002; Zielinski and others 1997, 2005; Rick Truex, 
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USFS, pers. comm. 2006; Mark Jordan, University of California, pers. comm. 2006).  
The Pacific Southwest Research Station recently initiated a research project on fisher in 
the Kings River Project area and has been able to delineate home ranges for 15 fishers 
and locate more than 12 female den sites. Multiple dens used by the same female during 
the same breeding season tend to be in proximity to each other.  
 
CBI Phase I (Spencer et.al 2007) provided an assessment of the current status of fisher 
habitat and fishers in the southern Sierra Nevada. The CBI report analyzed occupancy 
data as well as modeled habitat suitability in and out side of the project area and 
concluded that the fisher population in the southern Sierra Nevada (ignoring juveniles) is 
between 160 and 360 total individuals and is probably less than 300.  
 
Figure 3-54. CBI Landis 8 Habitat Suitability Map overlaid with Kings River 
Project Boundary and Management Units with 2008 Female Fisher Den Sites 
 
 

 
 
 
The CBI Phase II report: Baseline Evaluation of Fisher Habitat, Fires and Vegetation 
Dynamics in the Southern Sierra Nevada (Spencer et al. 2008) linked the Phase I habitat 
and population models with a vegetation dynamics model, LANDIS-II, simulating 
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predicted changes in forest vegetation in response to wildfires, management actions, 
climate change, and ecological succession.  
 
Southern Sierra Nevada Fisher Habitat 
 
California Wildlife Habitat Relationships (CWHR) structure classes 4M, 4D, 5M, 5D and 
6 (stands with trees 12 inches diameter at breast height or greater and greater than 40 
percent canopy cover, Table 55) in ponderosa pine, montane hardwood-conifer, mixed 
conifer, montane riparian, aspen, red fir, Jeffrey pine, lodgepole pine, subalpine conifer, 
and eastside pine have been identified as those most likely to provide suitable denning 
and resting fisher habitat (Timossi 1990). Zielinski (pers. comm.) minimized potential 
suitability of red fir, lodgepole pine, subalpine conifer and eastside pine habitats for use 
by fisher in the southern Sierra.  
 
Analysis of Currently Known Fisher Home Ranges 
 
Zielinski et al. (2004a) argue that retaining and recruiting trees, snags and logs of at least 
39 inches dbh; encouraging dense canopies; structural diversity; and retaining and 
recruiting large hardwoods (especially in the Sierra Nevada) are important for producing 
high quality fisher habitat and resting/denning sites. Habitat suitable for resting and 
denning sites is thought to be most limiting to the Kings River population (Powell and 
Zielinski 1994, Zielinski et al. 2004a). These habitats have been given more weight than 
foraging habitats when planning and assessing impacts. 
 
Den tree data collected by Kathryn Purcell, (pers. comm.) indicates use of white fir, black 
oak, incense cedar, sugar pine and ponderosa pine. Oaks and conifers selected for natal 
dens were all in excess of 27 inches dbh and located within structure classes of 4D or 5D. 
Seven of the twelve (58 percent) dens documented during the 2008 breeding season have 
been within black oaks which do not typically leaf out until mid to late May, providing 
little canopy cover during actual use periods. Selection of these sites may be driven by 
their location and associated access to warming morning sun (Purcell, pers. comm.).  
 
Protection of reproductive sites is essential to prevent degradation of habitats used by 
reproductive females and to minimize disturbance of females during the reproductive 
period.  
 
Food Habits - Food habit studies by Grenfell and Fasenfest (1979) in northwestern 
California and Zielinski et al. (1999) in the southern Sierra Nevada show a wide diversity 
of prey. Common prey in both studies were squirrels, mice, and voles, carrion, beetles, 
social wasps, and false truffles. Southern Sierra fishers also fed on lizards and berries 
(Zielinski et al. 1999), indicating that this most southern of fisher populations was 
exploiting a variety of food as well as relatively small prey species. The diversity of prey 
in the diet of southern Sierra fishers may also reflect the diversity of habitats (and niches) 
in this region. Many of the prey species found in the diet of fishers occur primarily in 
large tree and dense canopy coniferous forests and oak woodland habitats, while others 
prefer chaparral and deciduous riparian areas (Zielinski et al. 1999). Oak may be 
especially important as sources of mast that may stimulate higher prey densities (Powell 
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and Zielinski 1994). The drier southern Sierra Nevada provides a greater diversity of 
habitats and prey species in general, as compared to more northern fisher ranges.  
 
Fire history - The Kings River Project has a recorded fire history dating back to 1916. 
Since then, thirty fires larger than 40 acres have occurred (either entirely or a portion of 
the fire) within the project area. The average wildfire size in the project area in the last 35 
years is 1,866 acres. The majority of large fires greater than 3,000 acres started in 
chaparral or in the grassy low lands of the Kings River drainage, and ran uphill into 
forested areas, with the exception of the 1981 Rock Creek fire which started in the upper 
reaches of the Dinkey Creek drainage. The largest fire, the 1961 Basin fire started in low 
elevation grass lands of the Dinkey Creek drainage and grew to 19,421 acres in four days.  
Since 1916, ten fires have been larger than 3,000 acres in size.  
 
The CBI Phase II report (Spencer et al. 2008) results showed that fuel treatments could be 
effective in reducing the extent and severity of such a wildfire across a large, 
heterogeneous landscape during a 50-year time span. Fuel treatments would have the 
greatest effectiveness at higher elevations and under high fire regimes.   
 
Phase II (Spencer et al. 2008) acknowledged that in systems not subjected to wildfire, 
modeled fuel treatments reduced potential fisher population size due to the reduction in 
biomass (which was used as an indicator of habitat quality). The reduction in fisher 
habitat suitability due to removal of biomass was overshadowed by the area of suitable 
fisher habitat protected (maintained or enhanced) when fires were simulated along with 
the fuel treatments, especially within areas under the high fire regime where there was a 
positive trend toward increased fisher population size. This CBI Phase II report (Spencer 
et al. 2008) ultimately concluded that the long-term effects of fuel treatments (due to the 
reduction of catastrophic fire risk) greatly outweighed the short-term impacts to habitat 
(due to immediate loss of biomass). Biomass was used as a surrogate for fisher habitat 
suitability in the CBI modeling exercise (Spencer et al. 2007). The decrease in on site 
biomass was equated as a decrease in habitat suitability and function. Actions in the 
project area are intended primarily to remove biomass in the form of smaller (less than 20 
inches dbh) trees and shrubs, leaving most of the larger (greater than 20 inches dbh) trees 
that provide the structure and canopy cover which are used to define habitat suitability 
and function for fisher at the micro-site scale.  
 
Old Forest Linkage areas - Old Forest Linkage (OFL) areas were designated to maintain 
connectivity between old forest habitat areas within the project area as well as the rest of 
the Sierra. Approximately 4,972 acres of OFL exists in the entire Kings River Project 
area. Of that there are 1,092 acres within the project’s eight management units.     
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Figure 3-55. Eight Management Units Outlined Fisher Corridor Buffers 

 
 
A fisher rest site retention guide was developed to further protect key fisher habitat 
attributes (large trees, dense canopy, proximity to water, and percent slope) in addition to 
designation of OFLs. Additional information regarding site and tree selection guidelines 
can be found in the WL BA/BE (Sorini 2006). 
 
Southern Sierra Fisher Conservation Area 
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The Southern Sierra Fisher Conservation Area encompasses the known occupied range of 
the Pacific fisher in the Sierra Nevada. This consists of an elevational band from 3,500 
feet to 8,000 feet on the Sierra and Sequoia National Forests. Alternative 8 (Modified) of 
the Sierra Nevada Forest Plan Amendment includes, planning watersheds in the Southern 
Sierra Fisher Conservation Area, outside the wildland urban interface zone, would be 
managed to support canopy closures greater than or equal to 60 percent on 50 percent of 
the forested area, retaining existing suitable fisher habitat (CWHR 4D, 5D and 6D) to the 
extent possible. (SNFPA ROD 2004). 
 
 
 
Summary of Effects of Alternative 1 
 
Differences exist between reported CWHR habitat structure classes depending on scale of 
information analyzed. Uneven-aged stand structure classes at the stand scale currently 
contain 2,465 acres of CWHR types 4D and 5D, which would be reduced to 1,297 acres 
under Alternative 1 after treatment. This change is primarily due to the removal of 
canopy comprised of trees less than 20 inches dbh and the selection for a more grouped 
arrangement of trees retained. Although only 18 percent of the total project areas are 
within stands of 4D or 5D, almost 77 percent of the project acres (10,645 acres) are 
currently classified as providing habitat suitable for denning or resting by fisher (CWHR 
4M, 4D, 5M and 5D). Post treatment, 77 percent of the acres (10,658 acres) would be 
expected to meet the definition for suitable denning/resting habitat. The difference in 
acres is primarily due to the conversion of CWHR 3D habitats being reclassified as 4M 
due to removal of the smaller understory trees in the North_soaproot area.  
 
Approximately 219,400 trees between 20 and 35 inches dbh are found in the project area 
and 36,400 trees greater than 35 inches dbh (the latter representing 14 percent of all trees 
greater than 20 inches dbh). Under Alternative 1, no commercial harvest of the 36,400 
trees greater than 35 inches dbh would occur. The limited harvest of trees between 20 and 
35 inches dbh is expected to leave a total of 236,000 trees greater than 20 inches dbh 
throughout the project area. This means that 92 percent of those trees available for 
commercial harvest would be left on site and that all the trees that currently provide 
suitable denning resting structure (all oaks and conifers greater than 35 inches dbh) 
would also remain.  
 
Snag densities are variable between project areas, from a high of over 2.2 24 inch dbh or 
greater snags per acre in the red fir dominated Krew_bul_1 project area to a low of fewer 
than 0.2 24 inch dbh or greater snags per acre in the ponderosa pine dominated North 
Soaproot project area. These differences contributed to an average of just over one snag 
per acre within the project’s eight units, recognizing that some forest cover types were 
more likely to support trees greater than 24 inches in diameter and therefore ultimately 
provide snags of similar diameter.  
 
The majority of commercial harvest would remove an average of only about one tree per 
acre greater than 20 inches dbh Overall impacts to fisher habitat suitability and function 
are expected to result primarily from loss of understory vegetation and any canopy cover 
these trees and shrubs provided. No adverse impacts to fisher are anticipated as a result of 
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commercial timber harvest. Indirect impacts, including displacement and modification of 
prey abundance and distribution are expected to be short term, insignificant, and 
minimized by adjacent availability of untreated habitats and habitat structure. The 
commercial and non-commercial harvest of conifers is not anticipated to adversely affect 
fisher or the suitability of their habitats based on the above project level discussions and 
the combined summary of actions.  
 
Old Forest Linkage (OFL) of 4,972 acres throughout the entire Kings River Project area 
provides a network of connectivity between suitable habitat and known home ranges.  
Many of the 1,092 acres located within the eight management units are also within WUI 
and DFPZ designated areas and would be affected by fuels management objectives in 
those areas.  Retention of oaks and riparian obligate species within the OFL would help 
maintain functionality of those linkages throughout the Kings River Project area.  
 
Proposed fuels treatment activities within the Kings River Project area include pile 
burning on 4,399 acres as well as underburning approximately 4,685 acres, broadcast 
burning on 146 acres and jackpot burning on 139 acres. Approximately 1,031 acres are 
proposed for mastication. The avoidance of large oaks, conifers, snags and logs during 
treatments would help maintain suitable structure post treatment minimizing potential for 
any direct and indirect impacts to fisher. Any impacts that do occur as a result of fuels 
treatment activities are expected to be indirect, short term and not contribute to any long 
term displacement or injury to fisher.   
 
The use of chemical herbicides is proposed on approximately 1,340 acres of the Kings 
River Project, less than 10 percent of the project acres. These applications are highly site 
specific and would target removal of identified noxious weeds and other plants. A few 
additional acres of noxious weed infestations may be hand treated. Treated areas would 
be very small scale and dispersed throughout the project area. No impacts to fisher or 
their prey are anticipated because of the small scale of treatments; the direct application 
of the herbicides; the extremely limited potential for chemical transfer or movement; and 
the type of chemicals being applied. 
 
Road maintenance activities are proposed for 190 miles of existing roadways within the 
Kings River Project area. An additional 84 miles of existing road is proposed for 
reconstruction and improved as necessary to facilitate project related activities. Road 
maintenance and reconstruction activities would be limited to existing road corridors.  
Noise, dust and associated disturbance would be site specific and relatively short term, 
but may extend into adjacent forest areas. These actions are proposed outside the fisher 
breeding season and would not affect forest structure or function. Approximately two 
miles of new construction is proposed. Areas identified for new construction are 
proposed in both suitable and unsuitable fisher habitats away from OFL, fisher den site 
buffers and other similar areas of sensitivity. Treatment prescriptions developed for 
stands associated with these road developments are expected to maintain existing habitat 
function and suitability of those stands. Although road development would contribute to a 
localized loss of habitat and habitat continuity, no larger scale change in habitat structure 
and suitability would occur in those areas.  
 
Summary of effects of Alternative 2 
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Habitats in parts of at least six of the eight projects are occupied by fishers based on 
current (2008 field season) data provided by Purcell, compared against CBI (Spencer et 
al. 2007) and other habitat models. Selection of the No Action Alternative would result in 
no direct effects to fisher or their habitats for all project areas. Commercial tree harvest 
would not occur and forested stands would continue their trend toward increasing 
density, fuel loadings and disease leading to increased mortality of all size classes. The 
increasing stand decadence and associated structural developments could improve hiding 
and foraging conditions for fisher and their prey in the near term.  
 
The expected increase in stand density and decrease in stand and tree resilience would 
also contribute to a loss of habitat diversity, including diversity provided by oaks (which 
are closely associated with fire occurrence in the Sierra Nevada) and riparian obligate 
species. Aside from its obvious impacts on species diversity per se, lower habitat 
diversity may provide less diversity in prey species for the fisher. Large hardwoods like 
oaks are an important habitat element for fisher in the southern Sierra. Hardwoods 
provide not only winter den sites and summer hiding and resting cover, the mast 
produced feeds a wide variety of fisher prey. Retention of oaks on the landscape is 
critical to retaining fisher in the southern Sierra Nevada. The No Action Alternative 
allows white fir and other shade tolerant conifers to continue expand their distribution 
and abundance. This expansion would impact oaks directly. Older, larger oaks would be 
overtopped by fir. Access to sunlight and other resources would be restricted, including 
during the critical winter months. Oak’s resistance to drought and other threats would 
decrease. Large oaks would also demonstrate increasing decadence and mortality in the 
short term as with the larger conifers, ultimately losing their representation in untreated 
stands. Oaks are not shade tolerant and dense forest conditions would limit any 
regeneration. Oak seedlings would not survive or thrive; mast production would 
ultimately decrease; and necessary habitat elements once provided by the oaks would be 
lost as old forest oak components are lost, and as replacement trees are also restricted in 
their abilities to grow and thrive.  
 
The selection of Alternative 2 would likely result in increased risk of stand replacing 
wildfire in the project area. Wildfires would be expected to create heterogeneity on the 
landscape; however, potential wildfires would burn more acres at higher intensity 
resulting in more large trees being lost; a greater reduction in canopy cover; and a longer-
lasting impact than if those lands had been treated for fuels.  
 
Road maintenance proposed as part of project design is an opportunity to improve or 
restore road related problem areas identified during project planning. Road and watershed 
condition are additional factors that would not see improvement under selection of the No 
Action Alternative. None of the watershed restoration projects proposed to improve 
erosion and other issues would be conducted. Existing degradation and impacts to fisher 
habitats, riparian suitability and function would continue.  
 
Summary of effects of Alternative 3 
 
Modeled estimates indicate an average of three trees between 30 and 35 inches dbh per 
acre currently exist in the project area. A limited harvest of trees in the 30-35 inch dbh 
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size class would occur in Alternative 1. Retaining all trees of this size may not actually 
contribute to much difference on the landscape compared to Alternative 1. The amount is 
too small to see any measurable change in tree density or canopy cover sufficient to 
change the CWHR classification at the stand scale. Over 9,186 acres at the plant 
aggregate scale would still provide potential suitable habitat for denning and resting as 
previously defined, also similar to Alternative 1. 
 
This alternative would also not utilize the combination of commercial and non-
commercial harvest in association with natural openings to develop group regeneration 
patches. This means that there would be 92 acres fewer of early seral conifer regeneration 
patches under Alternative 3. Regeneration patches proposed under Alternative 1 would 
have contributed to additional habitat diversity within the project area. These patches 
were each going to be relatively small in size and dispersed throughout the 13,757 acre 
project area. These 92 acres of very small and localized differences would be of little 
consequence to fisher or their prey, especially when taken in context of a fisher home 
range.    
 
Overall, the direct and indirect effects of the other actions proposed under Alternative 1 
to fisher and their habitat are also applicable and expected under implementation of 
Alternative 3. 
 
Summary of effects Alternative 4 
 
Key highlights of Alternative 4 include applying a March 15 through June 15 limited 
operating period (LOP) to protect fisher during the times of denning and kit rearing, and 
specific reference to natural landscape heterogeneity in designing and implementing 
vegetation treatments. The LOP would apply to all project areas except Krew_bul_1 and 
Krew_prv_2 units. Canopy cover is maintained at a minimum of 50 percent within areas 
of core fisher habitat. Canopy cover is maintained at or above 60 percent in key habitat 
clumps including OFL (except within WUI defense and KREW). An increased 
representation of fisher clumps, patches of understory shrubs, hardwoods, and small trees 
would be retained.   
 
An estimated 9,186 acres of suitable fisher denning and resting habitat within the Kings 
River project currently exists. These have been identified as CWHR classes 4M, 4D, 5M 
and 5D. Canopy cover in most of these stands would not be reduced under this 
alternative.  
 
Forested areas with canopy cover in excess of 60 percent must have canopy cover 
retained at or above the 60 percent level at either the plant aggregate or stand scale. Some 
of this canopy is provided by trees less than 20 inches dbh in many locations. Increased 
numbers of small diameter trees may need to be retained in order to retain sufficient 
canopy cover in these areas.   
 
Retaining more of the smaller trees may not provide sufficient release from competitive 
stress for the bigger trees which provide the critical structure for denning and resting.  
The expected increase in big tree resistance to insects, disease, drought and wildfire may 
not be as measurable or as significant as under Alternatives 1 and 3, which could 
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contribute to a less of this component in the stands in future years. More retention of 
micro-site suitability would be expected, providing more year round thermal and hiding 
cover for fisher and their prey. This may also mean less removal of ladder fuels and a 
somewhat greater risk of severe wildfire effects in the dense-canopy habitat clumps, 
potentially putting them at greater risk to loss.  
 
Implementation of large scale LOPs would help minimize potential direct and indirect 
impacts to resident fishers and their young, especially those fishers currently unknown.    
 
Commercial harvest, when it can occur, would also be restricted to maintaining the 
minimum canopy cover levels.   
 
Summary of effects of Alternative 5 
 
Implementing Alternative 5 would utilize harvest prescriptions similar to Alternative 3, 
except with a 20 inch dbh upper limit diameter cap. This dbh limit would be applied to all 
stands except Krew_bul_1 and Krew_prv_1. WUI defense, threat and DFPZ would have 
the 20-inch cap.  
 
Currently, modeled estimates indicate trees per acre within the project’s management 
units consists of 15 trees per acre between 20 and 30 inches dbh; an average of three 
more between 30 and 35 inches dbh; and, at least two more trees greater than 35 inches 
dbh for a total average trees per acre greater than 20 inches dbh of 20. All these trees 
would be retained under Alternative 5. This represents retention of approximately 
275,140 trees greater than 20 inches dbh at the landscape/project area level.  
Comparatively, implementing Alternative 1 is estimated to leave 236,000 trees greater 
than 20 inches dbh within the project area. The majority of approximately 39,000 
additional trees to be retained in Alternative 5 versus Alternatives 1, 3 or 4 would be in 
20 to 30 inch dbh size class and unlikely to provide suitable denning or resting structure 
because a limited harvest of trees greater than 30 inches dbh size class already existed. 
 
Implementation of this alternative would mean that an even greater proportion of the 
canopy would be comprised of mid and large diameter trees. Many stands within the 
project area support canopy covers below the desired 60 percent and retention of all this 
size class would help meet that metric. Canopy cover is only one facet of suitable fisher 
denning resting habitat. Structure, stand health and diversity are all valuable components 
of fisher habitat.  
 
Stand treatment prescriptions under Alternative 1, 3 and 4 were developed to bring more 
balance into tree size class representation and also to restore species diversity in trees 
represented. Many of these trees greater than 20 inches dbh are the shade tolerant species 
such as white fir. Stands in the project area are losing representation of sugar pine, 
ponderosa pine, Jeffrey pine and oaks. Retaining all trees greater than 20 inches also 
retains the primary competition with the oaks and pine. This would contribute to a long-
term reduction in the abundance and distribution of hardwoods in this area, thereby 
reducing fisher denning and resting habitat suitability as well.  
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Habitat diversity is critical to fisher in the southern Sierra Nevada. The variety of tree 
species available provides a multitude of denning, resting and foraging opportunities for 
fisher and their prey. Maintaining current stand structure and species composition would 
contribute to continued decline in overstory species diversity, with fir eventually 
dominating the canopy.   
 
Although the retention of all "big" trees sounds good under these conditions retention 
would contribute to a reduction in stand tree size over time; a loss of species diversity; a 
loss in habitat functionality; and a decrease in habitat suitability for fisher and their prey.   
Based on CBI Phase II (Spencer et al. 2008), the lack of treatment intensity may also 
contribute to more extreme fire behavior and more damaging fires when they do occur.  
 
Other than changes noted, the direct and indirect effects of the remaining actions 
proposed under Alternative 1 are also applicable and expected under implementation of 
Alternative 5. 
 
Cumulative Effects for Fisher 
 
The area considered in determining the cumulative effects of past, present, and 
reasonably foreseeable activities on fisher is bounded by the San Joaquin River on the 
north; the Kings River on the south; and the elevation range for fisher on the east and 
west. Two rivers which are generally thought to restrict dispersal of fisher (Wisely et al. 
2004) course through steep, rugged canyons that are dominated by chaparral or rock at 
lower elevations; have no resting and denning habitat; and are inhospitable for north to 
south movement. This boundary includes all of the Kings River Project Memorandum of 
Understanding, the size of which is approximately 131,500 acres within two watersheds 
of the Kings River drainage. This area is considered sufficient to facilitate experiments, 
such as the PSW fisher study because it "represents the heterogeneity of southern Sierra 
ecosystem types" (USDA Forest Service 2004:81). Reference to the SSFCA would be 
considered for context and the current revision of the boundary due to the CBI 
assessment (Spencer et al. 2008) would also be considered. 
 
Past, Present and Reasonably Foreseeable Activities 
 
Past, present and reasonably foreseeable activities within the project area were considered 
for this analysis. Ongoing federal management activities which have already had their 
NEPA completed and extend in time through the treatment of the eight management units 
and overlap them involve the High Sierra Ranger District prescribed burn program of 
work; other Sierra National Forest timber and culture projects; active cattle allotments; 
recreational activities and events (e.g. off-highway vehicle (OHV); and off-snow vehicles 
(OSV) are summarized in Appendix 2 (Table 2-1) with a summary map provided (Map 2-
1). Current activities include six commercial thinning and/or fuel reduction projects 
between the San Joaquin and Kings Rivers (Reese, 10S18, I-Rock, Jose 1, WHIP and 
Jose Central). Generally, these projects reduced basal area to about 60 % of full stocking 
and canopy cover to about 40 % in ponderosa pine stands and 50 % in mixed conifer 
stands. Stream Management Zones along perennial streams (100 feet on both sides) were 
not thinned, retaining existing habitat function in those areas. The 17,300 acre 
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underburning program of work has been and continues to be for maintenance of DFPZ, 
reducing surface fuel loads and reintroducing fire into the landscape. 
 
Another ongoing activity includes the removal of approximately 4,400 hazard trees of all 
size classes from within the 130,000 acres of the Kings River Project Memorandum of 
Understanding area throughout the last five years. This represents one hazard tree 
removed for every 29 acres. This would equal approximately 500 trees across the eight 
management units during that five year time frame. Hazard tree removal may eliminate 
some potential fisher rest sites but because most hazard trees are identified in proximity 
to roads, campgrounds and other developed sites, the likelihood for use by fishers is 
minimal. 
 
The ongoing privately managed activities within the Kings River Project area involve two 
timber sales near the North_soaproot_2 Management Unit; a housing development in the 
northwestern corner of the project area; stand maintenance of the Southern California 
Edison (SCE) timber management area; other non-industrial forest landowner thinning; 
and maintenance along the Pacific Gas & Electric (PG&E) transmission line.   
 
Analysis 
 
Suitable fisher habitat on the Sierra National Forest has increased slightly from 422,000 
acres about ten years ago to 449,000 acres presently, as described in the draft Forest MIS 
Report for the Sierra Forest (USDA Forest Service 2006). Fishers may have increased 
their spatial distribution on Sierra Forest since the mid-1990s. The annual occupancy rate 
within Sierra Forest seems to be consistent, though the spatial pattern of detections 
appears more variable among years than on the Sequoia Forest (Rick Truex, pers. comm. 
2006).  The combination of a stable or slightly increasing amount of suitable fisher 
habitat on the Forest over the last ten years and perhaps an increasing spatial distribution 
of fishers make it reasonable to conclude the cumulative effects of vegetation 
management activities on the Forest have not reduced overall habitat suitability for 
fishers on the Forest.   
 
Findings from the USFWS annual review of native species that are candidates for listing 
as endangered or threatened (Federal Register: Vol. 72: 69034-69105), reemphasized that 
the three remaining areas containing fisher populations, including the southern Sierra 
Nevada, “appear to be stable or not rapidly declining based on recent survey and 
monitoring efforts”.  
 
The California Department of Fish and Game in their Evaluation of Petition: Request of 
the Center for Biological Diversity to list the Pacific fisher (CDFG 2008) 
found that the “information provided, and that was evaluated by the Department, did not 
indicate an immediate or substantial change in either population or distribution of fishers 
since the selected benchmark analysis period beginning with the assessment provided by 
Grinnell et al. (1937) Based on this information, the Department finds that the fisher has 
sustained itself since the Grinnell period with no evidence of recent, immediate, or 
significant change in population or distribution despite a decline in late successional 
forest. Available information suggests this may be the case for a number of reasons. 
Recent studies of fisher habitat use, occurrence, and movement patterns indicate fishers 
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also use managed forest habitats of mixed tree age structure and canopy closure which 
have essential attributes such as snag/large tree attributes remaining for resting/denning. 
Fishers are no longer subject to the significant mortality factors of trapping and poisoning 
of prey that were common in past decades. Forest management in California has been 
trending toward more retention of late successional stands and this change in 
management activity likely has been, and would be, beneficial to species such as the 
fisher in the future.” 
 
Based on the above analyses of potential impacts within each project area by 
implementation of each alternative and in consideration of other past, ongoing and 
foreseeable actions from within the area between the San Joaquin and Kings Rivers and 
the range of the SSFCA, a determination was made that implementing any action 
alternative would not contribute to significant cumulative impacts to pacific fisher or 
their habitat. This determination is supported by recent findings published by both the 
USFWS and the State of California with regard to fisher population viability and habitat 
sustainability. 
 
Pallid Bat - Direct and Indirect Effects from All Action Alternatives 
 
The Pallid bat tends to be a roosting habitat generalist that utilizes many different natural 
and manmade structures. Foraging requirements appear to be more restrictive. Pallid bats 
appear to be more prevalent within edges, open stands, particularly hardwoods, and open 
areas without trees. The reduction of hardwoods, both from manual removal and 
competition from conifers, reduces foraging habitat for pallid bats. (SNFPA, Part 4.4).   
 
Several risk factors were identified for pallid bats in the SNFPA (USDA 2001c) 
including:  

• Removal of hardwoods and subsequent reduction in foraging habitat 
• Thick understory vegetation between the ground and eight feet in height 
• Prey reduction resulting from heavy grazing 
• Renewed exploration or closure of mines 
• Recreational caving 
• Loss of tree roosts 

 
All action alternatives provide for protection and enhancement of hardwoods and large 
snags, suitable pallid bat roosting structure. Roosting and foraging habitat suitability 
should be maintained for this species because of these protections, in addition to other 
forest protection and enhancement actions.  
 
Relative to thick understory vegetation, cool burns and mechanical removal of small trees 
and brush would improve foraging habitat for pallid bats by thinning the understory that 
occurs within eight feet of the ground (Mark Smith, pers. comm.). 
 
Cumulative Effects to Pallid Bat 
 
The area considered in determining the cumulative effects of past, present, and 
reasonably foreseeable activities on pallid bats encompasses the Sierra National Forest.   
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Cumulative effects discussed in the SNFPA stated that there have been no recent changes 
in the range or distribution of the pallid bat (USFS 2001c). The long-term objective for 
increasing the number of large trees across the landscape; protecting existing roost 
structure; reducing fuels; and the cumulative effects of vegetation management activities 
in the Kings River Project eight management units taken together with past, present, and 
reasonably foreseeable activities on the Forest would not contribute to trend toward 
listing or a loss of viability for the pallid bat. 
 
Townsend’s Big-eared Bat - Direct and Indirect Effects of All Action Alternatives 
 
The distribution of the species is patchy and associated with limestone caves, lava tubes, 
and man-made structures such as mines and abandoned buildings. Townsend’s big-eared 
bat is likely limited by roost site availability given the requirement of a specific 
environment and this bat’s sedentary behavior. Although natural deterioration of caves 
and mines is expected, the majority of roost loss is related to human activity in the form 
of disturbance, demolition, renewed mining, hazard abatement, or vandalism (SNFPA 
Part 4.4). No direct or indirect effects to the species would exist because treatments 
would not occur in their habitat of caves, mines or other areas mentioned above. 
 
Cumulative Effects to Townsend’s Big-eared Bat 
 
No direct or indirect effects resulting would result from implementation of the proposed 
action. No contribution toward cumulative effects to Townsend's big-eared bat would 
occur and therefore viability for this species would not be affected by the Kings River 
Project. 
 
Management Indicator Species 
 
Management Indicator Species (MIS) are animal species identified in the Sierra Nevada 
Forests Management Indicator Species (SNF MIS) Amendment Record of Decision 
(ROD) signed December 14, 2007, which was developed under the 1982 National Forest 
System Land and Resource Management Planning Rule (1982 Planning Rule) (36 CFR 
219). Guidance regarding MIS directs Forest Service resource managers to analyze at the 
project scale the effects of a proposed project on the habitat of each MIS affected by the 
project. 
 
Table 3-58.  Selection of MIS for Project-Level Habitat Analysis for the Eight 
Management Units of the Kings River Project 

Habitat or 
Ecosystem 

Component 

CWHR Type(s) 
defining the habitat or 
ecosystem component1

Sierra Nevada Forests 
Management Indicator 

Species 
Scientific Name 

Analyzed in the 
project MIS 

report  

Riverine & 
Lacustrine 

lacustrine (LAC) and 
riverine (RIV) 

aquatic 
macroinvertebrates 

Yes 

Shrubland (west-
slope chaparral types) 

montane chaparral 
(MCP), mixed chaparral 
(MCH), chamise-
redshank chaparral 
(CRC) 

fox sparrow 
Passerella iliaca 

Yes 

Oak-associated montane hardwood mule deer Yes 
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Habitat or 
Ecosystem 

Component 

CWHR Type(s) 
defining the habitat or 
ecosystem component1

Sierra Nevada Forests Analyzed in the 
Management Indicator project MIS 

Species report  
Scientific Name 

Hardwood & 
Hardwood/conifer 

(MHW), montane 
hardwood-conifer 
(MHC) 

Odocoileus hemionus 

Riparian montane riparian (MRI), 
valley foothill riparian 
(VRI) 

yellow warbler 
Dendroica petechia 

No – habitat within 
the project 

boundary would 
not be affected by 

the activities 
Wet Meadow Wet meadow (WTM), 

freshwater emergent 
wetland (FEW) 

Pacific tree frog 
Pseudacris regilla 

No – habitat within 
the project 

boundary would 
not be affected by 

the activities 
Early Seral 
Coniferous Forest 

ponderosa pine (PPN), 
Sierran mixed conifer 
(SMC), white fir (WFR), 
red fir (RFR), eastside 
pine (EPN), tree sizes 1, 
2, and 3, all canopy 
closures 

Mountain quail 
Oreortyx pictus 

Yes 

Mid Seral Coniferous 
Forest 

ponderosa pine (PPN), 
Sierran mixed conifer 
(SMC), white fir (WFR), 
red fir (RFR), eastside 
pine (EPN), tree size 4, 
all canopy closures 

Mountain quail 
Oreortyx pictus 

Yes 

Late Seral Open 
Canopy Coniferous 
Forest 

ponderosa pine (PPN), 
Sierran mixed conifer 
(SMC), white fir (WFR), 
red fir (RFR), eastside 
pine (EPN), tree size 5, 
canopy closures S and P 

Sooty (blue) grouse 
Dendragapus obscurus 

Yes 

California spotted owl 
Strix occidentalis 
occidentalis 
American marten 
Martes americana 

Late Seral Closed 
Canopy Coniferous 
Forest 

ponderosa pine (PPN), 
Sierran mixed conifer 
(SMC), white fir (WFR), 
red fir (RFR), tree size 5 
(canopy closures M and 
D), and tree size 6. northern flying squirrel 

Glaucomys sabrinus 

Yes 

Snags in Green 
Forest 

Medium and large snags 
in green forest 

hairy woodpecker 
Picoides villosus 

Yes 

Snags in Burned 
Forest 

Medium and large snags 
in burned forest (stand-
replacing fire) 

black-backed woodpecker 
Picoides arcticus 

No – no burned 
forest in the project 

area 
All CWHR size classes and canopy closures are included unless otherwise specified 
dbh = diameter at breast height 
Canopy Closure classifications:  S=Sparse Cover (10-24% canopy closure); P= Open cover (25-39% 
canopy closure); M= Moderate cover (40-59% canopy closure); D= Dense cover (60-100% canopy closure) 
Tree size classes:  1 (Seedling)(<1" dbh); 2 (Sapling)(1"-5.9" dbh); 3 (Pole)(6"-10.9" dbh);  4 (Small 
tree)(11"-23.9" dbh); 5 (Medium/Large tree)(>24" dbh); 6 (Multi-layered Tree) [In PPN and SMC] (Mayer 
and Laudenslayer 1988).    
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Riverine & Lacustrine Habitat -- Aquatic Macroinvertebrates 
 
Approximately 250 miles of streams are located in the Kings River Project. No lakes are 
located in the project area. Water surface shade is currently greater than 75 percent. 
 
Multiple protections would insure minimal direct impacts to riverine and lacustrine 
habitats due to designation of Old Forest Linkages as well as identification and protection 
of stream management zones (SMZs) and riparian conservation areas (RCAs).  
Underburning may be allowed to creep into some riparian habitats, but are expected to be 
of low intensity and not contribute to impacts to the aquatic systems. Design measures for 
all alternatives are intended to minimize sediment delivery to streams. A small but 
unmeasured increase in sediment delivery may occur; however, in-stream sediment 
would be reduced by implementing restoration of the WIN sites. Any stream flow change 
is not expected to be measurable. 
 
Southern California Edison harvests timber from about 1,500 acres annually. The 
addition of SCE harvesting to federal harvesting in the analysis area is not expected to 
cumulatively affect water surface shade, sedimentation, or stream flow because of the 
low volume per acre being removed from SCE lands and the consideration of near water 
vegetation in the Timber Harvest Plan. 
 
Across the bioregion, aquatic habitat has been assessed using Stream Condition Inventory 
(SCI) data collected since 1994 (Frasier et al. 2005) and habitat status information from 
the Sierra Nevada Ecosystem Project (SNEP) (Moyle and Randall 1996). The Index of 
Biological Integrity is assessed using the River Invertebrate Prediction and Classification 
System (RIVPACS) and macroinvertebrate data collected since 2000 (see USDA Forest 
Service 2008, Table BMI-1). These data indicate that the status and trend in the 
RIVPACS scores is stable.   
 
This project would not alter the existing trend in the habitat or aquatic macroinvertebrates 
across the Sierra Nevada bioregion as any changes in flow, sedimentation, and shade are 
too small to be measured. 
 
Shrubland (West-Slope Chaparral) Habitat – Fox Sparrow 
 
A total of 890 acres of shrubland habitat exists in the Kings River Project. Of these, 658 
acres are mixed chaparral and 232 acres are montane chaparral.   
 
Proposed actions within shrublands include fire, mechanical and chemical treatments.  
Shrubs would be treated to allow conifer regeneration, reduce fuel continuity and to 
remove decadence. After implementation of all action alternatives, 890 acres of 
shrubland would remain; proposed treatments would change the proportions of some 
cover and size classes within the habitat type, but would not contribute to a type 
conversion.   
 
Currently 922,000 acres of west-slope chaparral shrubland habitat exists on National 
Forest System lands in the Sierra Nevada. The trend within the last decade is stable.  
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None of the alternatives change acreage. None of the alternatives would alter the existing 
bioregional trend.  
 
The fox sparrow has been monitored in the Sierra Nevada at various sample locations by 
avian point counts and breeding bird survey protocols. This data indicates that fox 
sparrows continue to be present at sample sites. Current data at the rangewide, California, 
and Sierra Nevada scales indicate that the distribution of fox sparrow populations in the 
Sierra Nevada is stable. None of the alternatives would lead to a change in the 
distribution of fox sparrows across the Sierra Nevada bioregion. 
Oak-associated Hardwoods and Hardwood/Conifer Habitat – Mule Deer 
 
Roughly 1,440 acres of oak-associated hardwood and hardwood/conifer exists within the 
Kings River Project. Of these, about 1,045 are classified as montane hardwood and about 
395 acres are classified as montane hardwood/conifer.   
 
Approximately 1,440 acres of oak-associated hardwoods and hardwood/conifer habitat 
would remain after implementation of all action alternatives. Thinning of conifers within 
51 acres of these hardwood habitats is expected to contribute to increased health, vigor 
and resiliency of the hardwoods in those stands. Prescribed burning and other fuels 
management activities are proposed on an additional 571 acres. These activities are also 
expected to contribute to improved habitat conditions within the hardwood stands.  
 
Currently, 809,000 acres of oak-associated hardwood and hardwood/conifer habitat exists 
on National Forest System lands in the Sierra Nevada. The trend is slightly increasing, 
changing from five to seven percent of the acres of National Forest System lands within 
the last decade. None of the alternatives change acreage, so none of the alternatives 
would alter the existing bioregional trend. 
 
Mule deer have been monitored in the Sierra Nevada at various sample locations by herd 
monitoring and hunter survey and associated modeling. Current data at the rangewide, 
California, and Sierra Nevada scales indicate that the distribution of mule deer 
populations in the Sierra Nevada is stable. None of the alternatives would lead to a 
change in the distribution of mule deer across the Sierra Nevada bioregion. 
 
Early and Mid Seral Coniferous Forest Habitat – Mountain Quail 
 
The Kings River Project includes 899 acres of early seral coniferous forest and 8,554 
acres of mid seral coniferous forest. 
 
Alternative 1 has the largest effect on early seral habitat, moving 114 acres into other 
categories. Each action alternative affects about 650 acres of mid seral habitat moving 
those acres generally into late seral open canopy or early seral habitats. This affects just 
at 0.02 percent or one acre in 5,000 across the bioregion.   
 
Currently 546,000 acres of early seral and 2,766,000 acres of mid seral coniferous forest 
habitat exist on National Forest System lands in the Sierra Nevada. The trend within the 
last decade for early seral is slightly decreasing (from 9 to 5 percent of the acres on 
National Forest system lands). The trend for mid seral is slightly increasing (from 21 to 
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25 percent of the acres on National Forest System lands). None of the alternatives affect 
more than 0.02 percent of the bioregional acreage in early and mid seral coniferous forest 
habitat. None of the alternatives would alter the existing bioregional trend for early seral 
or mid seral coniferous forest habitat. 
 
The mountain quail has been monitored in the Sierra Nevada at various sample locations 
by hunter survey breeding bird survey protocols. Current data at the rangewide, 
California, and Sierra Nevada scales indicate that the distribution of mountain quail 
populations in the Sierra Nevada is stable. None of the alternatives would lead to a 
change in the distribution of mountain quail across the Sierra Nevada bioregion. 
 
Late Seral Coniferous Forest, Open Canopy Habitat – Sooty (Blue) Grouse 
 
This project area contains about 355 acres of late seral coniferous forest with open 
canopy cover. 
 
Implementation of the Kings River Project would nearly double the acres of late seral 
open canopy coniferous forest in the project area, moving as much as 450 acres from mid 
seral or late seral closed canopy categories into late seral open canopy coniferous forest. 
 
Currently 75,000 acres of late seral open canopy coniferous forest habitat exists on 
National Forest System lands in the Sierra Nevada. The trend is slightly decreasing 
(within the last decade, changing from three to one percent of the acres of National Forest 
System lands). Doubling the amount of late seral open canopy in the project area does not 
change the bioregional trend. The bioregional trend remains at one percent of the 
National Forest System lands in the Sierra Nevada. 
 
The sooty grouse has been monitored in the Sierra Nevada at various sample locations by 
hunter survey, point counts, and breeding bird survey protocols. Current data at the 
rangewide, California, and Sierra Nevada scales indicate that the distribution of sooty 
grouse populations in the Sierra Nevada north of the Kern Gap is stable. The Sierra 
National Forest is north of the Kern Gap. None of the alternatives would lead to a change 
in the distribution of sooty grouse across the Sierra Nevada bioregion. 
 
Late Seral Coniferous Forest, Closed Canopy Habitat – California Spotted Owl, 
American Marten, and Northern Flying Squirrel 
 
This project area contains about 375 acres of late seral coniferous forest with closed 
canopy cover. 
 
Implementation of the Kings River Project would move, at most, 30 acres of this habitat 
into late seral open canopy coniferous forest. 
 
Currently 994,000 acres of late seral closed canopy coniferous forest habitat exists on 
National Forest System lands in the Sierra Nevada. The trend is slightly increasing 
(within the last decade, changing from seven to nine percent of the acres of National 
Forest System lands). Moving about 30 acres from closed to open canopy would not 
affect the trend of this habitat across the Sierra Nevada. 
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The California spotted owl has been monitored in California and throughout the Sierra 
Nevada through general surveys, monitoring of nests and territorial birds, and 
demography studies. Current data at the rangewide, California, and Sierra Nevada scales 
indicate that although there may be localized declines in population trend, the distribution 
of California spotted owl populations in the Sierra Nevada is stable. None of the 
alternatives would lead to a change in the distribution of California spotted owl across the 
Sierra Nevada bioregion. 
 
The American marten has been monitored throughout the Sierra Nevada through general 
surveys and studies. The American marten has been monitored on the Sierra Nevada 
forests as part of the Sierra Nevada Forest Plan Amendment (SNFPA) monitoring plan 
since 2002. Current data at the rangewide, California, and Sierra Nevada scales indicate 
that the distribution of American marten appears to be continuous across high-elevation 
forest from Placer County south through the southern end of the Sierra Nevada. None of 
the alternatives would lead to a change in the distribution of American marten across the 
Sierra Nevada bioregion. 
 
The Northern flying squirrel has been monitored in the Sierra Nevada at various sample 
locations by live-trapping, ear-tagging, camera surveys, snap-trapping, and radio 
telemetry. Current data at the rangewide, California, and Sierra Nevada scales indicate 
that the distribution of Northern flying squirrel populations in the Sierra Nevada is stable.  
None of the alternatives would lead to a change in the distribution of Northern flying 
squirrel across the Sierra Nevada bioregion. 
 
Snags in Green Forest Ecosystem Component – Hairy Woodpecker 
 
Snags were analyzed within two size classes; those between 15 and 24 inches dbh and 
those snags greater than 24 inches dbh. Sample plots were established to collect snag data 
because snags are found in virtually all habitats within the project area. Snag densities in 
the 15 to 24 inch dbh class averaged 1.8 snags per acre with the over 24 inch dbh class 
densities estimated at an additional 1.3 snags per acre across the entire 13,750 acre 
project area. Variation between forest cover types was noted, with red fir and Sierra 
mixed conifer forests supporting higher snag densities on average than ponderosa pine 
habitats. 
 
Implementation would result in virtually no change in average snags per acre as all snags 
would be retained in all alternatives. Adding past, present, and reasonably foreseeable 
actions may cause a slight reduction of snags by removing hazards along the roads as 
well as through prescribed burns. 
 
The current average number of snags is based on 2001 to 2004 inventory sources of 
medium-sized and large-sized snags less than or equal to 15 inches dbh in all decay 
classes per acre across major coniferous and hardwood forest types (westside mixed 
conifer, ponderosa pine, white fir, productive hardwoods, red fir, eastside pine) in the 
Sierra Nevada ranges. Snags number from 1.4 per acre in eastside pine to 8.3 per acre in 
white fir. Detailed information by forest type, snag size, and snag decay class can be 
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found in the Sierra National Forest Bioregional MIS Report (USDA Forest Service 
2008a). 
 
Data from the mid-to-late 1990s was compared with current data to calculate the trend in 
total snags per acre by Regional forest type for the 10 Sierra Nevada national forests. 
Data indicated that, during this period, snags per acre increased within westside mixed 
conifer (+0.80), white fir (+1.98), and red fir (+0.68) and decreased within ponderosa 
pine (-0.17), productive hardwoods (-0.17), and eastside pine (-0.16). 
 
Since the direct, indirect, and cumulative effects of the Kings River Project would not 
result in a measurable change in snags per acre, this project would not alter the existing 
trend in snags in green forests. 
 
The hairy woodpecker has been monitored in the Sierra Nevada at various sample 
locations by avian point counts, and breeding bird survey protocols. Current data at the 
rangewide, California, and Sierra Nevada scales indicate that the distribution of hairy 
woodpecker populations in the Sierra Nevada is stable. None of the alternatives would 
lead to a change in the distribution of hairy woodpecker across the Sierra Nevada 
bioregion. 
 
Migratory Landbirds 
 
Executive Order 13186 of January 10, 2001 applies to the proposed action and reduction 
in harvest tree size alternative. The order states that each agency, to the extent permitted 
by law and subject to the availability of appropriations and within Administration 
budgetary limits, shall “… ensure that environmental analysis of Federal actions required 
by the NEPA or other established environmental review processes evaluate the effects of 
actions and agency plans on migratory birds, with emphasis on species of concern”.  
 
An analysis was conducted and the Effects on Migratory Birds Specialist Report – Kings 
River Project (Robinson 2006) was prepared to comply with this order. The effects are 
summarized as follows:  Immediately after implementation of the proposed activities 
(Alternatives 1, 3, 4 and 5), acres of coniferous forest (e.g., Ponderosa pine, red fir, Sierra 
mixed conifer) would remain unchanged with composition trending slightly to greater 
representation in size classes 4 and 5 (i.e., larger trees), and a modest reduction in canopy 
cover. Acres of oak woodland habitat (e.g., montane hardwood and montane 
hardwood/conifer) remains unchanged with a slight increase in trees in size Classes 2 and 
3 (Tables 3mbta and 4mbta). These changes are small compared to the existing condition 
within the project area and the total number of acres of these habitats within the 
approximate 72,000 acres comprising all acres within the Kings River Project boundary: 
4,235 acres of oak woodland and over 56,000 acres of coniferous forest (Tables 5mbta 
and 6mbta). Over the following ten years, considering all of the reasonably foreseeable 
and ongoing activities, additional changes are expected; however, as shown above, the 
magnitude of these shifts is likely to be small compared to the total acres available.  
 
Implementation of the proposed activities (Alternatives 1 3, 4 and 5) may disturb or 
displace individual birds. However, future management options for migratory birds 
would not be foreclosed because the overall change in available habitat is small. Riparian 
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areas and individual oak trees are well protected by project design measures and Best 
Management Practices. A long-term increase in the number of larger, older trees is 
projected. Fire would be reintroduced into the ecosystem thereby restoring a critical piece 
to the functioning of ecosystem processes that would result in a reduction of fuels and the 
threat of stand-replacement fires. Timber harvest along with prescribed fire can help 
mimic the natural disturbance regime that has created the diversity of habitat types and 
conditions that support the full compliment of avian species that breed in the Sierra 
Nevada ecosystem in the absence of a natural fire regime. 
Heritage Resources and Tribal Relations  
 
Cultural resources of the Kings River Project represent a record of human land use. This 
record is contained in properties with archaeological research value; locations of cultural 
importance to local Native American groups; and intangible beliefs and values connected 
with Forest land use by various ethnic and occupational groups (LRMP FEIS 3.5.18.1 in 
USDA 1992).   
 
Archaeological research values are derived from data that reside in classes of 
archaeological constituents typically found in archaeological sites, and that contribute to 
important research topics. This type of data is scientifically meaningful when it is related 
to a theoretical framework that supports a coherent interpretation of the cultural past. 
 
Analysis of the contents of archaeological sites, pollen cores, and other 
paleoenvironmental data can provide information about environmental conditions and 
ecosystems that existed before contact (Woolfenden 1996); however, the information 
derived is patchy. Tribal traditional knowledge regarding landscapes can improve societal 
understanding and management of ecosystems. Oral histories about ethnobotanical 
management from Indian people about past ecosystems and ecosystem components can 
provide important baseline data to describe and explain change and continuity of cultural 
landscapes. Ecosystem components include the presence/absence of culturally important 
plants and the visual characteristics of landscapes.   
 
Reverence and Links to the Land for Cultural Survival – Many Indians from Sierra 
Nevada tribes retain a deep, abiding concern about what occurs within their aboriginal 
territory, wherever they reside including the Sierra National Forest. These lands are 
considered the center of their universe, their homeland. Spiritual reverence for the land is 
often expressed by tribal members. Land management affects not only cultural survival, 
but spiritual survival as well. Among many Indian people the concepts are inseparable 
and inherently united. Indian people have expressed at several Forest Service/tribal 
meetings the feeling that they also have a responsibility to manage the land properly, that 
the Creator put them there to do just that. 
 
The Sierra National Forest honors traditional ties that many tribal communities have to 
this portion of the Sierra Nevada. Access to and use of the Sierra National Forest and 
other public lands is critical. Community identity and cultural survival are dependent on 
continued access to ceremonial and sacred places, and access to resources at a variety of 
locations on forest land for many Indian people. Certain plants (e.g., sedges), animals 
(e.g., deer), and locations (e.g., fishing spots) provide for many needs, including food, 
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medicine, utilitarian type materials, and ceremonial items. Specific resources insure that 
significant cultural traditions, such as basket weaving, survive and continue.   
 
 
 
 
 
 
 
Relevant topics with respect to tribes associated with the Sierra National Forest include: 

• Social and economic 
• Federal responsibility to federally recognized and non-recognized tribes 
• Traditional knowledge 
• Reverence and links to the land for cultural survival 
• Consultation and collaboration  

 
Social and economic - Federally recognized tribes operate from a politically sovereign 
position and may have different political, social, and economic needs from those tribes 
and individuals not federally recognized.   
 
Federal Responsibility to Federally recognized and non-recognized tribes - Federally 
recognized tribal governments associated with the Sierra National Forest, as elsewhere in 
the United States, have a special political and legal relationship with the Government of 
the United States. Tribes possess inherent powers of limited sovereignty.   
 
Recognized tribes are also beneficiaries of a trust relationship with the Federal 
government. Federal agencies such as the Forest Service consult with tribes as with other 
governments and are responsible for protecting tribal interests. The Forest Service also 
consults with non-recognized tribes (USDA 1997).   
 
Consultation and Collaboration - An ongoing process of tribal consultation and 
collaboration for ecosystem management and specific projects is beginning to establish 
firmer institutional roots in the Sierra Nevada. Forest Service management affects the 
quality of life for many tribal communities whose reservations lie next to National 
Forests. Forested ecosystems extend beyond land ownership boundaries. Collaboration is 
essential between the Forest Service and tribes to protect everyone’s interests in such 
issues as fire protection, water quality, air quality, and other resources in National 
Forests. 
 
The spiritual and cultural survival of Indian people is to a large extent dependent upon 
National Forest lands because areas of cultural importance to tribal people are located 
there. Ceremonial locations, cemeteries, traditional gathering areas, and archaeological 
sites are all located in National Forests. These areas contribute to the tribal communities’ 
way of life, their identity, their traditional practices, and cohesiveness. Some important 
aspects need to be considered because ecosystem management within the forest may 
affect tribes in various ways.  
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Affected Environment 
 
Sierra National Forest LRMP direction (as amended by the 2004 Sierra Nevada Forest 
Plan Amendment and Record of Decision) for cultural resource management has two 
emphases: 1) meeting the legally mandated requirements of identification and evaluation 
to avoid or mitigate impacts from project activities; and 2) coordination of site and 
resource management with Native Americans to protect significant sites, and allowing 
access to and use of traditional resources (LRMP 4.3.18 and 4.5.2.15 in USDA 1992,  USDA 
2004a). LRMP standards prescribe integration of significant cultural resource information 
into project planning processes. 
 
The Kings River Project is managed for cultural resources in accordance with the 
direction of the First Amended Regional Programmatic Agreement Among the USDA 
Forest Service, Pacific Southwest Region, California State Historic Preservation Officer, 
and Advisory Council on Historic Preservation Regarding the Process for Compliance 
with Section 106 of the National Historic Preservation Act for Undertakings on the 
National Forests of the Pacific Southwest Region (Regional PA). Stipulations of the 
Regional PA satisfy the Forest’s responsibilities for individual projects under the 
National Historic Preservation Act (NHPA) of 1966, as amended, and take into account 
the potential effects of undertakings on historic properties in lieu of the procedures of 36 
CFR 800.  
 
Acultural resource identification effort was conducted of the project area in accordance 
with the Regional PA. The goal was to identify archaeological research values and other 
cultural values, especially contemporary Native American interests.    
 
Archaeological Research Values – A research interest for Sierran forests is the nature of 
human land use through time with regard to seasonally available resources, and how 
environments were modified purposefully or inadvertently. Sierran research objectives 
should strive to define the role humans have played in structuring Forest ecosystems, and 
how those ecosystems may have prompted or affected human adaptation.   
 
Almost fifty years of cultural resource surveys and investigations in the Kings River 
Project area have identified numerous archaeological properties that are associated with 
common themes of Sierra National Forest history:  prehistoric lifeways; Forest Service 
administration; exploration and settlement; grazing/range management; mining; 
water/hydropower manipulation; transportation, travel, tourism and recreation; and the 
forest products industry.   
 
Results of these investigations are reported in Archaeological Reconnaissance Report 
R2005051554005, Kings River Project (Marsh 2005). This report describes the location 
and components of archaeological sites, and is kept administratively confidential under 
the provisions of the Archaeological Resource Protection Act (ARPA), 43 CFR 7. This 
report documents archaeological surveys for the entire project area. The first eight units 
being analyzed in the Kings River Project area contain 117 archaeological sites. The 
Kings River Project boundary contains 422 archaeological sites including 35 with 
historic-era components (8 percent); 354 with prehistoric components (84 percent); and 
32 with multiple components (8 percent). 
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The Sierra National Forest has determined the significance of these themes by evaluating 
their eligibility to the National Register of Historic Places (NRHP). The Sierra National 
Forest manages those historic properties which are eligible to the NRHP. The Forest does 
not manage or protect ineligible properties in project activities unless a local interest in 
preservation exists. NRHP eligibility has been determined for five historic-era properties, 
including the Dinkey Creek Bridge which is listed on the NRHP.   
NRHP eligibility has been determined for ten sites representing prehistoric lifeways.  
Indian people managed the landscape to create and maintain preferred habitats 
(McCarthy 1993). The processes of subsistence, the hunter-gatherer lifestyle, and 
resulting indigenous land use can be seen in the Kings River Project archaeological 
record. These properties include features common to the material culture of the native 
people of the Sierra Nevada in habitation and subsistence sites (e.g. bedrock mortars, 
stone tool artifacts).   
 
NRHP eligibility has not been determined for every archaeological property in the project 
area.  Unevaluated sites are considered potentially eligible, and managed as if eligible.  
The Regional PA allows for deferred NRHP evaluation if the property would not be 
affected by the project, usually through application of the Regional PA Standard 
Protection Measures (Attachment B). 
 
Other Cultural Values - Two federally recognized tribes are primarily associated with the 
Kings River Project study area (Cold Springs and Big Sandy Rancherias) and one tribe 
(the Dunlap Band of Mono Indians) has completed the federal recognition application 
process and is awaiting determination of eligibility. Consultation with tribes, local Native 
American communities, and other interested parties was initiated in 2004. This 
consultation identified other cultural values, including contemporary Native American 
interests in accordance with the Regional PA, NHPA, ARPA, and other laws and 
regulations. Consultation has consisted of meetings, letters, phone calls, field trips, and 
presentations, and is documented in the project record.   
 
Traditional Knowledge - Local Tribal communities have long-standing knowledge of and 
reliance on lands now managed by public agencies, including the Sierra National Forest.  
This traditional knowledge is living and dynamic. When Euro-Americans first came to 
the Sierra Nevada, thousands of years of indigenous knowledge had already shaped the 
cultural landscapes of the area. Effects of aboriginal resource management are fairly well 
understood in some areas. Much research remains to be done in others (Anderson and 
Moratto 1996). Current research in several fields demonstrates that the Sierra Nevada 
was not an uninhabited, virgin wilderness. The use of fire played a key role (Lewis 1973) 
in establishing and maintaining open, park-like forests and woodlands encountered at 
historic contact. The application of fire and its careful control were particularly important 
to the manipulation of the acorn and oak resources. Cultural factors, predominantly the 
aggressive burning by Indians, maintained the stability of mature black oak areas. The 
abundance of acorn-bearing trees in places like Oak Flat (T.11S, R.26E, Sections 16-17) 
may be remnant indicators of an Indian managed landscape. 
 
Techniques used by the Indians to manage plant communities were also significant, such 
as tillage, sowing, weeding, pruning, irrigation, and burning. Research with Indian elders 
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in the Sierra Nevada documents that California Indians purposefully and selectively 
managed Sierran landscapes for specific cultural purposes. Some of these cultural 
purposes include: increasing the quality and quantity of food; basketry materials; habitat 
for game species; and fuel wood (Anderson and Moratto 1991, Blackburn and Anderson 
1993, Fowler 1994, Lawton and others 1976, Reynolds 1996). 
 
A complex system governed harvesting and management practices to regulate and 
distribute resources. This system ensured lasting access to culturally important plants and 
animals. Populations of certain plant species maintained their vigor and distribution 
within the landscape under traditional Indian management (Blackburn and Anderson 
1993).  Modern ecosystem management practices do not always take into account 
culturally significant species (e.g., Anderson 1997, Harris and Cox 1997, Wolfley 1998).  
Traditional knowledge tells that each species was put in place for a reason, a rationale 
that dovetails nicely with ecologist’s recognition that ecosystems be considered as 
interactive wholes. Information about landscapes cultured under traditional management 
and regulatory mechanisms can be critical for restoring and maintaining ecosystems 
today.   
 
How resources are managed by the SNF continues to be of concern to tribes and Indian 
communities. Concerns voiced by the Indian population include: 

• Urban development has decreased resources available on private lands 
• Commitments for needed wildlife habitat protection may alter resource 

availability on public lands 
• Non-Indians compete for resources such as pinyon and mushrooms 
• Timber harvesting activities including road construction, fuels treatment, fire 

management, and herbicide use may decrease available resources  
 
The mix of these various activities and the level of disturbance have the potential, as has 
been demonstrated in the past, to affect the integrity of archaeological sites, plant 
communities (particularly black oaks), ceremonial locations/cultural landscapes and other 
areas significant to Indian people.   
 
Culturally important uses of natural resources - Traditional gathering for food; medicine; 
dance regalia for ceremonial use; basket weaving material; materials used for ceremonies 
such as sweat lodges; and other activities continue today. Present needs and gathering 
practices are not fully known. The Sierra National Forest is aware that resource gathering 
locations are often scattered in small areas throughout the project area. Indian people 
have expressed concern that plants of significance to the Indian people are neglected in 
forest management processes, such as plants used in basket weaving. A key effect of the 
inception of federal administration of most of the land in the project area around the 
beginning of the twentieth century was a change in fire management. Wildfires were 
suppressed. The loss of controlled fire or natural fire to maintain prehistoric vegetative 
conditions contributed to heavy fuel buildup and conifer dominance. A cursory 
examination of those areas where resources are needed by basket weavers suggests that 
the existing condition on forest lands is poor, often overgrown by vegetation or weeds.  
Areas that were historically used to provide the everyday resources for large villages of 
several hundred people can barely provide resources for a few weavers today. Plants have 
not been tended, pruned and managed systematically to be productive and useful, i.e., 
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sourberry (Rhus trilobata), and bunch grass or deer grass (Muhlenbergia rigens).  
Insufficient cultural plants include sourberry and “white root” (specific species of Carex 
spp., commonly known as sedge).   
 
Another concern is the protection and management of black oak groves - Various tribal 
representatives have pointed out past gathering areas. Sierra National Forest heritage 
programs, tribal programs, and fuel programs have used prescribed fire to under-burn a 
number of locations in the past several years, in an effort to enhance oak trees. The 
removal or reduction of understory and groundcover in black oak areas has improved 
conditions for gathering acorn.  
 
Special lands and associated activities on NF lands - Presently, ceremonial activities such 
as traditional healing ceremonies and bear dance gatherings, or visits to special places 
happen on Forest Service lands, including area within the Kings River Project. 
Sometimes they are held with little notice. They occasionally consist of large numbers of 
families participating. Some of these activities need to be performed in an environment 
conducive to the activity. Possible conflicting activity needs to be considered in project 
planning. The activities require items used during the ceremonies, such as poles (cedar, 
willow), certain rocks, and plants. 
 
Archaeological sites including historic Indian locations and non-Indian historic sites -   
Many of the archaeological sites located within the project area are familiar to local 
tribes, particularly the Holkoma Mono, mainly associated with the Cold Springs 
Rancheria; members of the Dunlap Band of Mono Indians and other Wobonuch Mono 
people.     

 
Heritage Resource Management - Proposed activities within the project area would be 
managed according to provisions of the Regional PA for no effect to cultural resources, 
including both archaeological values and contemporary Native American values as 
described in the project’s design measures (Chapter II). Standard Protection Measures of 
the Regional PA require that historic properties be avoided when undertaking activity 
within their boundaries, unless specifically identified in the Regional PA (i.e. controlled 
burning through sites). The nature and scope of this project are such that potential effects 
of project activities to archaeological research values and contemporary cultural values 
can be reasonably predicted, and appropriate measures can be taken to ensure the 
significant values of these heritage resources are not adversely affected. Not every part of 
the proposed action would avoid heritage resources.   
 
Contemporary Native American interests can include traditional cultural properties (sites 
associated with cultural practices or beliefs that are rooted in history and important in 
maintaining cultural identity), and plant gathering sites for basket materials, medicines, 
and food resources. The Sierra National Forest manages such known sites as cultural 
resources under the provisions of the Regional PA. Native people’s interests are 
considered to achieve a mutually beneficial outcome during project implementation. For 
example, some plant materials used in basketry respond positively to fire and sites 
containing these plants might be included in prescribed fire activities to promote their 
quality and abundance. The location of these sites is kept administratively confidential.  
The Sierra National Forest would maintain appropriate access to sacred and ceremonial 
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sites, and to tribal traditional use areas. The Forest has consulted with affected tribes and 
tribal communities to address access to culturally important resources and areas in this 
project analysis. 
 
 
 
Environmental Consequences 
 
Direct and Indirect Effects of Action Alternatives (1, 3, 4, and 5) 
 
Cultural resources have been considered in all aspects of the proposed project. The 
project has the potential to damage or destroy cultural resources since vegetation 
management and fuels reduction treatments involve ground disturbance. 
  
No direct effects to sites with archaeological value are anticipated from implementation 
of the project’s alternatives. Specific protection and management measures derived from 
the Regional PA would be applied to archaeological sites as project design measures 
(Chapter 2, page 36).  All National Register eligible and potentially eligible properties 
would be managed for No Effect (per the Regional PA) from project activities. No 
consultation on project effects with the California State Historic Preservation Officer is 
required. 
 
Inadvertent effects to known and undiscovered heritage resources could occur because of 
implementation activities in the project area. Management requirements derived from the 
Regional PA would be in place to ensure that this potential is minimized and to ensure 
appropriate consultation in the unlikely circumstance should inadvertent effects occur.  
The experience of Sierra National Forest heritage resource managers and project 
implementation staff has proven that with careful application of Regional PA protection 
inadvertent effects to historic properties are the rare exception. According to the Regional 
PA, the Forest shall conduct monitoring to ensure the effectiveness of the protection 
measures or prevent the loss of unidentified heritage resources. Heritage Resource 
Managers would determine the schedule and requirements for any monitoring based on 
the timing of project implementation; the type of project activity; and locations of known 
cultural resources. Monitoring results would be documented in the Sierra National Forest 
annual Regional PA report. 
 
A high degree of likelihood of discovery exists of previously unknown archaeological 
resources during project implementation. A small risk of damage exists to any 
undiscovered sites, including those sites that are located entirely sub-surface. 
Implementation contracts would contain provisions to protect such sites in the event that 
they are discovered because of treatment activities. Activities would stop until a heritage 
resource specialist could evaluate the discovery and provide for an appropriate level of 
protection, in accordance with the provisions of the Regional PA.  
 
An anticipated indirect effect is an increased awareness by the public, implementation 
personnel, and implementation contractors of the nature and location of heritage 
resources in the project area. This may result from a short-term increase in ground 
surface visibility due to the loss of vegetative cover by proposed fuels reduction activities 
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(especially prescribed fire); the projected increase in human activities in the project area 
during implementation; and visible site protection measures necessary for 
implementation. Increased awareness can increase the risk of site vandalism through 
disturbance and illegal collection. Such illegal artifact collection and damage has been 
continually occurring in the project area since many of the archaeological sites were first 
documented in the 1970s. The loss of artifacts can adversely affect the archaeological 
information potential and National Register eligibility. This risk is anticipated to be only 
slightly higher than the No Action Alternative due to the short-term nature of any 
exposure the sites would have to personnel conducting the treatments.  
 
Appropriate Native American Tribes, tribal councils and individuals were consulted 
about the presence of traditional cultural properties; non-archaeological cultural 
resources; and plant gathering areas within the project area. Identified gathering sites 
would not be directly or indirectly affected by project activities. They would be afforded 
protection through management measures derived from the Regional PA, as project 
design measures (Chapter 2).   
 
Adverse direct effects from project treatments could occur to gathering sites within the 
project area that Native Americans have chosen not to disclose. Shredding and herbicide 
application particularly could have an effect on some plant populations important to 
California Indian basket weavers or gatherers.   
 
Project alternatives would have direct effects on populations of plant species important to 
California Indian basket weavers and other Native American gatherers, outside of 
identified gathering sites. Plant species targeted for removal or reduction in fuels and 
vegetation management prescriptions include brush and plant species (e.g. bear clover, 
manzanita, buck brush, deer brush). Theses species have been identified by Native 
American organizations, tribes, and individuals as species of traditional use and interest.  
This effect is limited by the scope of the project’s treatments, and by the abundance and 
region-wide distribution of these species.   
 
The abundance of traditional food, basketry, or medicinal plants may ultimately be 
enhanced by the proposed treatments in terms of conversion to the uneven-age vegetation 
management strategy; reduction of decadent fuels; and by limiting the spread of noxious 
weeds. A discussion of botanical diversity and native plants is found above in the 
Botanical Resources section of this Chapter.  
 
Cumulative Effects of Action Alternatives (1, 3, 4, and 5)  
 
The geographical area considered in this cumulative effects analysis is the Kings River 
Project area. Cumulative effects of the project’s action alternatives are expected to be 
beneficial to heritage resources. Project prescriptions may ultimately enhance cultural 
resources. Action alternatives would reduce the effects of future wildfires, fueled by 
brush and vegetation buildup. Wildfires could damage or destroy heritage resources 
directly, or because of fire suppression. Impacts to sites burned in wildfire include 
destruction of artifacts; increased erosion; enhanced visibility to vandals; contamination 
by fire retardant; introduction of modern carbon and charcoal; and mechanical impacts 
from fire suppression equipment (U.S. Army Corps of Engineers 1992). Implementation 
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of an action alternative would serve to reduce the threat of wildfire damage to 
archaeological sites in the long-term by creating conditions that reduce the spread and 
intensity of wildfires. 
 
Careful application of controlled fire can be beneficial to heritage resources and can be 
effectively used to control vegetation on archaeological sites without damage to the 
cultural resources (U.S. Army Corps of Engineers 1992). Interim Protocol procedures of 
the Regional PA are based on the assumption that low- to moderate-intensity prescribed 
fires generally have few direct impacts to non-flammable heritage resources that have 
previously burned over.    
 
Implementation of the proposed action would serve to move the Kings RiverProject 
toward the desired future condition (Chapter 1), more representative of the prehistoric 
natural setting. 
 
Past actions, both natural and human caused, have had varying degrees of cumulative 
effects on cultural values in the project area. These effects include damage or destruction 
to archaeological sites as the result of historic activities including: logging, road 
construction, illegal artifact collection, and wildfires. Implementation of any action 
alternative is not anticipated to negatively affect the archaeological or cultural stability of 
the project area. 
 
Alternative 2 - No Action  
 
Direct and Indirect Effects 
 
No direct or indirect effects to identified sites with cultural values (archaeological 
research values or contemporary Native American interests) are anticipated under this 
alternative because no project activities would occur. 
 
Cumulative Effects 
 
Past actions, both natural and human caused, have had varying degrees of cumulative 
effects on cultural values in the project area.  These effects include damage or destruction 
to archaeological sites as the result of historic activities including; logging, road 
construction, illegal artifact collection, and wildfires. These trends would continue under 
this alternative. 
 
A potential exists in this alternative for adverse effects to cultural resources without 
management intervention to address or mitigate the potential threat of future wildfires. 
Wildfires with high burn temperatures are a threat if current fuel conditions persist.  
Future stand-replacing fire events would have a negative cumulative effect by causing 
damage to sensitive archaeological site features, as well as exposure to potential 
vandalism.   
 
This alternative may have a beneficial effect to archaeological values. Current vegetation 
conditions would persist, providing a level of protection from human disturbance. Many 
of the archaeological sites within the project area are very difficult to locate. Surface 
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artifacts are hidden by ground cover, discouraging the potential for detection, illegal 
collection, and vandalism.  
 
This alternative may have a negative effect to non-archaeological cultural resources, 
especially plants of contemporary Native American interest. Noxious weeds and other 
invasive species would continue to spread, crowding out native species. Fuels and brush 
would continue to accumulate, making access to and use of resources by Native 
Americans more difficult or impossible. 
 
Economics  
 
Affected Environment 
 
The economic benefit of an alternative is dependent on the value of the standing tree 
volume at a point in time; costs and benefits of active management proposed in the 
alternative; and the effect on standing tree volume of a severe fire. 
 
Each alternative incorporates the concept of wildfire entering the landscape ten years 
after the record of decision for the purpose of modeling and analysis of effects. The ten 
year period was chosen not as a prediction, but because it would test the effectiveness of 
the action alternatives after all treatments have been accomplished. A comparison is 
displayed for the decision maker of indirect and cumulative effects of the alternatives. 
 
A simple approach to weighing economic benefits of alternatives is to compare the 
present net value of the reasonably foreseeable activities that can be quantified by 
referring to recent market transactions (selling timber, contracting for piling debris, etc.) 
at a common point in time. The point in time for the purpose of modeling and analysis is 
after a wildfire has entered the landscape, ten years after the record of decision.  
 
Environmental Consequences 
 
Alternative 1 – Proposed Action, Uneven-aged Strategy 
 
Activities for the Proposed Action include: 

• The current harvest of standing tree volume – a benefit 
• Post harvest vegetation, fuels, and resource improvement projects – costs 
• Road reconstruction and construction work associated with the projects – a 

benefit because the improved or new roads are an asset which has value for many 
years 

• Road maintenance work associated with the projects – a cost because routine 
maintenance has value for only the life of a project to a few years 

• The value of the standing tree volume after wildfire enters the landscape     
 
The present net value from carrying out the Proposed Action and a wildfire entering the 
landscape for the eight management units is approximately $18,237,000.  
 
Alternative 2 – No Action 
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The loss of standing tree volume could reduce timber inventory value should wildfire 
enters the landscape. No other positive or negative values are created in the No Action 
Alternative. The present net value remaining after wildfire enters the landscape for the 
eight management units is approximately $8,134,500.  
 
Table 3-60. Present Net Value, No Action 
 Bear_ 

Fen 
El-o-win Glen_ 

mdw 
Krew_ 
bul 

Krew-prv N_ 
soapro 

Prov_1 Prov_4 

Post Fire 
Timber 
Inventory 
Value   

$657,779 $1,395,920 $1,088,609 $569,976 $1,669,511 $682,334 $1,688,349 $351,956 

 
Alternative 3 – Retain Largest Trees, Uneven Aged Strategy 
 
For this alternative, the activities are the same as for the Proposed Action.  The timber 
harvest value drops because of the 30” dbh limit on tree thinning. 
 
Table 3-61. Present Net Value, Reduction of Harvest Tree Size 

 THV RC RM PHC PFT Total 
PNV 

Bear_Fen -$160,402 $185,527 $79,512 $558,560 $3,348,423 $2,735,476
El_o_win $298,268 $85,593 $36,683 $355,436 $3,486,080 $3,477,822
Glen_mdw $53,599 $166,366 $71,300 $339,789 $3,949,651 $3,758,527
Krew_bul $68,815 $109,638 $46,988 $341,670 $965,834 $755,629
Krew_prv $816 $305,528 $130,941 $470,172 $4,663,237 $4,368,467
N_soapro -$200,985 $188,423 $80,752 $363,500 $962,858  $506,043
Prov_1 -$92,242 $132,224 $56,667 $475,494 $2,366,219 $1,874,039
Prov_4 -$190,061 $123,424 $52,896 $144,853 $398,090 $133,704
THV= Timber Harvest Value (+) 
RC= Road Construction (+) 
RM=Road Maintenance (-) 
PHC- Post Harvest Costs (-) 
PFTIV= Post Fire Timber Inventory Value (+) 
PNV= Present Net Value  
 
The present net value from carrying out the Retain Largest Trees, Uneven Aged Strategy 
Alternative and a wildfire entering the landscape for the eight management units is about 
$17,610,000. 
 
Alternative 4 – Fisher Emphasis 
 
For this alternative, the activities are the same as for the Proposed Action.  The timber 
harvest value drops because of the 30” dbh limit on tree thinning and the retention of 
higher densities of 20-30 inches dbh trees when they are associated with clumps of larger 
trees (greater than 30 inches dbh). 
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Table 3-62. Present Net Value, Reduction of Harvest Tree Size 

 THV RC RM PHC PFT Total 
PNV 

Bear_Fen -$160,402 $185,527 $79,512 $558,560 $3,348,423 $2,735,476
El_o_win $27,390 $85,593 $36,683 $355,436 $3,486,080 $3,451,944
Glen_mdw $53,599 $166,366 $71,300 $339,789 $3,949,651 $3,758,527
Krew_bul $59,663 $109,638 $46,988 $341,670 $965,834 $746,478
Krew_prv -$13,323 $305,528 $130,941 $470,172 $4,663,237 $4,354,329
N_soapro -$200,985 $188,423 $80,752 $363,500 $962,858  $506,043
Prov_1 -$92,242 $132,224 $56,667 $475,494 $2,366,219 $1,874,039
Prov_4 -$190,061 $123,424 $52,896 $144,853 $398,090 $133,704
THV= Timber Harvest Value (+) 
RC= Road Construction (+) 
RM=Road Maintenance (-) 
PHC- Post Harvest Costs (-) 
PFTIV= Post Fire Timber Inventory Value (+) 
PNV= Present Net Value  
 
The present net value from carrying out the Fisher Emphasis Alternative  and a wildfire 
entering the landscape for the eight management units is about $17,560,500. 
 
Alternative 5 - Thin from Below 
 
For this alternative, the activities are the same as for the Proposed Action.  The timber 
harvest value drops because of the 20” dbh limit on tree thinning. 
 
Table 3-63. Present Net Value, Reduction of Harvest Tree Size 

 THV RC RM PHC PFT Total 
PNV 

Bear_Fen -$256,713 $185,527 $79,512 $558,560 $3,348,423 $2,639,165
El_o_win -$124,410 $85,593 $36,683 $355,436 $3,486,080 $3,055,144
Glen_mdw -$174,992 $166,366 $71,300 $339,789 $3,949,651 $3,529,936
Krew_bul $55,087 $109,638 $46,988 $341,670 $965,834 $741,902
Krew_prv -$13,323 $305,528 $130,941 $470,172 $4,663,237 $4,354,329
N_soapro -$226,110 $188,423 $80,752 $363,500 $962,858  $480,919
Prov_1 -$261,055 $132,224 $56,667 $475,494 $2,366,219 $1,705,227
Prov_4 -$212,273 $123,424 $52,896 $144,853 $398,090 $111,492
THV= Timber Harvest Value (+) 
RC= Road Construction (+) 
RM=Road Maintenance (-) 
PHC- Post Harvest Costs (-) 
PFTIV= Post Fire Timber Inventory Value (+) 
PNV= Present Net Value 
 
The present net value from carrying out the Thin from Below Alternative  and a wildfire 
entering the landscape for the eight management units is about $16,618,000. 
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Human Health and Safety 
 
Affected Environment  
 
Noxious weeds, invasive plants and undesirable vegetation in the form of brush currently 
compete with tree seedlings for moisture and nutrients in the project area. Competing 
vegetation could be corrected with herbicides. Please see the section on botanical 
resources and vegetation for more information on the current vegetative condition. A 
Region-wide environmental analysis entitled: Vegetation Management for Reforestation 
Final Environmental Impact Statement (VMFEIS) (USDA 1988) is incorporated by 
reference. 
 
The use of prescribed fire as a fuels reduction technique increases the potential for the 
degradation of air quality. Potential impacts of fire-induced air quality degradation on 
public heath and welfare range from occupational short term exposure of smoke to long 
term health effects from ambient pollutants, particulate matter, and fugitive dust. Please 
see the section on air quality for more information on prescribed fire and air pollutants 
including an effects analysis.  
 
An Air Quality Determination has been prepared for the Kings River Project to determine 
conformity to The Clean Air Act; the California State Implementation Plan; and Title 17 
of the California Code of Regulations. This determination is incorporated by reference. 
 
A risk assessment was prepared to determine site-specific risks to human health and 
safety of using glyphosate. This assessment was prepared for the project and is 
incorporated by reference. The risk assessment is on file at the High Sierra District 
Office. 
 
Direct and Indirect Effects of Action Alternatives (1, 3, 4, and 5) 
 
Hazard information; the application method (backpack spraying); and the number and 
characteristics of people that could come in contact with glyphosate is similar to many 
other projects undertaken by the District in recent years. 
 
A hazard analysis was accomplished by reviewing toxicity data and the Vegetation 
Management for Reforestation Final Environmental Impact Statement (VMFEIS, USDA 
1988). Acute toxicity values (LD50s) were identified. No observable effect levels 
(NOELs) were found for systemic and reproductive health effects. This data is 
summarized in the Toxicity Summary Table on page 2 of the risk assessment.  
Glyphosate is considered to be slightly toxic to humans, non-irritating to the skin, and 
only slightly irritating to the eyes. No evidence exists that glyphosate causes birth 
defects, cancer, neurotoxicity, immunotoxicity or endocrine disruption (SERA 2002 & 
2003). 
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The application rate per acre is based on the estimate that glyphosate would be mixed 
with water at five percent by volume and applied to all target vegetation involved with 
reforestation or noxious weed control activities. About 25 to 75 percent of the vegetation 
in areas to be treated would have glyphosate applied. Glyphosate mixed at five percent 
and applied spray-to-wet to target vegetation would result in 9 to 24 gallons of mix per 
acre or 1.8 to 4.8 pounds of active ingredient per acre. Doses were calculated for 
potentially exposed workers and members of the public following the same methodology 
used in the VMFEIS using this application rate. Results are in the Summary of Exposure 
Scenarios Table on page 3 of the risk assessment title.  
 
A margin of safety was calculated for each dose estimate for workers and the public by 
dividing the systemic and reproductive NOEL for herbicides by the estimated dose. A 
benchmark margin of safety of 100 is commonly accepted by the scientific community, 
regulatory agencies, and the Forest Service for setting acceptable exposure rates. Values 
of 100 or greater are considered to pose an acceptable or low risk to human health and 
safety. All margin of safety values calculated for doses resulting from this application 
rate are greater than 100; therefore, the risks to workers and to members of the public are 
low. 
 
The only inert ingredient contained in Accord is water. The herbicide would be mixed 
with R-11 surfactant and dye, usually Colorfast Purple. The EPA has categorized 
approximately 1,200 inert ingredients into four lists. List 1 and 2 contain inert ingredients 
of toxicological concern (Fed. Reg. 54:48314-16); list 3 includes substances such as 
soaps; and list 4 substances such as corn oil, honey and water. Neither R-11 or Colorfast 
Purple or inerts included in formulation are on List 1 or 2. 
 
Concern has been expressed about the potential for surfactants containing nonylphenol 
polyethoxylate (NPE) such as R-11 to cause endocrine disruption and other harmful 
effects. NPE is approximately 10,000 to 1,000,000 times weaker in eliciting an estrogenic 
response (USDA 2003, p. 9) in comparison to natural estrogen. No evidence exists that 
typical applications of NPE in R-11 would lead to accidental or chronic exposures in 
workers or the general public. No exposures would exceed the level of concern (i.e. 
margin of safety exceeding 100) based on a planned application rate of one percent R-11.  
A possible exception would be eye and skin irritation from direct and prolonged exposure 
through an accidental incident or mishandling, where personal protective equipment (eye 
protection) was not used and first aid was not administered (USDA 2003, p. v). NPE is 
classified as slightly to practically non-toxic to mammals and does not increase the rate of 
mutation (USDA 2003). Almost no risk to the health and safety of the workers or public 
from these additives would exist. 
 
Cumulative Effects of Action Alternatives (1, 3, 4, and 5) 
 
Use of glyphosate could result in cumulative doses of herbicides to workers or the 
general public. Cumulative doses result from (1) additive doses from exposure from this 
project and (2) additive doses if an individual is exposed to other herbicide treatments. 
 
Reforestation and noxious weed control activities would have one to three glyphosate 
applications over the duration of the project, anticipated to be a 10-year period. Workers 
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or members of the general public could be exposed to a second dose during application 
plus any residual herbicide remaining on the site. However, additive herbicide doses from 
a second application are not anticipated since the half-life of glyphosate is less than three 
months (SERA 2003). 
 
Southern California Edison applies less than 100 gallons of glyphosate mix annually to 
its lands in the project area. PG&E applies herbicides to about 200 acres annually on the 
Helms/Gregg 230kV Transmission line right-of-way. Other adjacent landowners with 
small acreages in the project area may apply similar amounts of glyphosate in the 
foreseeable future.  However, an additive dose would be almost impossible because the 
applications would be geographically separated and glyphosate does not persist in the 
environment. 
 
No indication exists that glyphosate causes sensitization or allergic responses. This does 
not eliminate the possibility that some individuals might be sensitive to glyphosate as 
well as many other chemicals (SERA 2003; 3-51). 
 
Negative effects have not occurred when glyphosate has combined with other chemicals 
in other forestry and agricultural applications. No negative effects are anticipated in the 
project area.  
 
Cumulative effects of herbicide application would be negligible. An exception could 
occur when individuals use herbicides at home on the same day of an exposure resulting 
from the project. This exposure could increase human health risk. 
 
 
Direct, Indirect and Cumulative Effects of Alternative 2 
 
No direct, indirect or cumulative effects would occur. 
 
Westside Hardwood Management  
 
Assessment of hardwood ecosystems was completed using Ecological Unit 
Inventory, soils maps, stand exam data and field visits.  An assessment of the 
potential forest conditions including hardwoods was conducted and can be found 
in appendix C of the FEIS.  The assessment of hardwoods was done to provide the 
background data needed for the Kings River Project and comply with direction 
provided by the Sierra Nevada Forest Plan Amendment ROD (2004). Vegetation 
communities dominated by California black oak, canyon live oak (tree form), 
Pacific madrone, or tanoak, are collectively referred to as montane hardwood 
forests. Ecosystems dominated by blue oak, valley oak, interior live oak (tree 
form), or Oregon white oak are referred to as blue oak woodlands SNFPA (2004). 
Collectively, these are referred to as hardwood ecosystems.  No vegetation within 
any alternative is designated blue oak woodland.  Changes to hardwoods were 
assessed using fire behavior and vegetation modeling (see Appendix H FEIS). As 
the purpose of the project is to restore forest conditions and processes 
approximating the pre-1850’s, this project includes the protection and 
enhancement of hardwood habitat, especially oaks found mixed with conifers.   
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Table 3-64 displays the historic potential for hardwoods and conifer dominated 
stands for the initial eight management units that appear in the proposed action 
(Alternative 1retain largest trees (Alternative 3), Fisher Emphasis (Alternative 4) 
and Thin from Below (Alternative 5).  The development of the data for the table is 
explained in appendix C of the FEIS.  The table indicates that 1458 acres have the 
potential to support hardwood vegetation on low productivity site or rocky soil 
and 355 acres of moderate density hardwood vegetation.   These acres of 
vegetation capable of moderate density hardwoods also would have typically 
contained ponderosa pine and incense cedar.  While individual trees and small 
clusters of hardwood species (Quercus spp., Fraxinus spp., Alnus spp., Cornus 
spp., etc.) are found in initial eight units, hardwoods are typically found as small 
inclusions in otherwise conifer dominated stands. The remaining 11,902 acres 
were dominated by conifers with scattered oaks found in ponderosa pine and 
Sierra mixed conifer forest types. 
 
Table 3-64. Potential Natural Vegetation for Hardwoods  
 Historic 
Vegetation 
(potential 
natural 
vegetation) 

Hardwood 
Dominated 
(capable of 
moderate 
density) 
 

Hardwood 
Dominated  
(low 
productivity 
– rocky) 

Conifer 
Dominated 
(potential 
vegetation) 

 
 
 
 
Total 

Bear_fen 2,205 2,205 
El_o_win 1,357 1,357 
Glen_mdw 1,618 1,618 
Krew_bul 1,195 1,195 
Krew_prv 1,898 1,898 
N_soapro 1,109 1,310 2,419 
Prov_1 256 1,758 2,014 
Prov_4 356 92 600 1,048 

Total 356 1,457 11,941 13,754 
 
Data collection indicates that no Blue oak woodland habitat is found in the initial 
eight management units.  However, the N_soapro_2 and Providence_4 
management units contain potential hardwood vegetation and existing hardwood 
vegetation mixed with conifers and chaparral.  Field examinations revealed that 
Providence_4 management unit contains the highest quality hardwood vegetation 
with large oaks dominating several plant aggregations.  N_soapro_2 management 
unit hardwood stands are dominated by chaparral with live oak species found at 
rather low densities.  
 
While Table 3-64 displays the potential vegetation for hardwood and conifer 
stands,  Table 3-65 displays the existing vegetation condition and compares it to 
the historic condition (1850s) or potential hardwood natural vegetation.  Of the 
355 acres of hardwood potential vegetation capable of moderate oak density, 188 
acres are currently consistent with the historic condition.  Ponderosa pine 
dominates another 170 acres of the potential hardwood vegetation capable of 
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moderate oak density.  These ponderosa pine dominated acres are found along the 
transition between soils dominated by hardwoods and those dominated by 
conifers.  As ponderosa pine and incense cedar density have increased on these 
sites, hardwoods have died under the dense conifer shade.  Black oaks in 
particular require open conditions for survival and regeneration. Potential 
hardwood vegetation on rocky sites is currently dominated by 1034 acres of 
vegetation types consistent with the potential.  Another 424 acres are dominated 
by conifers. Most of these conifer dominated areas are open stands found mixed 
with oaks and chaparral; the potential vegetation of these conifer dominated areas 
is actually conifer.  That is the conifer dominated areas are inclusions in areas 
with hardwood potential.   
 
 
Table 3-65. Existing Vegetation Condition vs. Potential Hardwood  
 Historic 
Vegetation 
(potential 
natural 
vegetation) 

Hardwood 
Dominated 
(capable of 
moderate 
density) 
 

Hardwood 
Dominated  
(low 
productivity – 
rocky) 

 
 
 
 
Total 

Barren 1 201 202
Montane 
Chaparral 61 178 239
Mixed 
Chaparral 22 22
Montane 
Hardwood 
Conifer 12 93 105
Montane 
Hardwood 105 540 645
Ponderosa 
Pine 175 401 576
Sierra 
Mixed 
Conifer 23 23

Total 354 1,458 1,812
 
Opportunities for managing the hardwoods are through maintenance of existing 
hardwood stands and providing conditions for regeneration.  The action 
alternatives have design criteria that protect existing oaks and prescriptions that 
create conditions for oak regeneration.  This is accomplished both through fire 
and removal of conifers.  Providence_4 management unit has the best opportunity 
for maintenance of existing hardwood vegetation. 
 
Hardwood Design Criteria 
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To provide for oaks for wildlife needs, the Kings River Project maintains 5 to 35 
percent of growing space devoted to oaks.  Also, it maintains all decadent oaks 
through out the stand(s) within the limits appropriate for each forest type. 
Decadent oaks would not be removed and over topping of decadent oaks would 
not be prevented. Hardwood trees, such as black oak, are “preferred leave trees”. 
This is directly connected to direction provided by the Sierra Nevada Forest Plan 
Amendment ROD (2004) concerning hardwood management: “Where possible, 
create openings around existing California black oak and canyon live oak to 
stimulate natural regeneration.” 
 

“During mechanical vegetation treatments, prescribed fire, and salvage 
operations, retain all large hardwoods on the Westside except where: (1) large tree 
pose an immediate threat to human life or property or (2) losses of large trees are 
incurred due to prescribed or wildland fire. Large montane hardwoods are trees 
with a dbh of 12 inches or higher. Large blue oak woodland hardwoods are trees 
with a dbh of 8 inches or greater. Allow removal of larger hardwood trees (up to 
20 inches dbh) if research supports the need to remove larger trees to maintain 
and enhance the hardwood stand.” 

Design measures exist to protect oaks and other trees specifically for Southern Sierra 
Fisher habitat: 

“The following design measures are included; a.) protect important habitat 
structures such as large diameter snags and oaks, patches of dense large 
trees typically ¼ to 2 acres, large trees with cavities for nesting, and coarse 
woody material.” 

 
Proposed Action Alternative 1  
 
The proposed action would not negatively affect Westside Hardwood ecosystems due to 
the exclusion of harvesting or felling from such areas and also to the design measures 
provided for hardwood tree species, such as oaks. Regeneration gaps would be provided 
in uneven-aged managed prescriptions specifically to stimulate shade-intolerant species 
such as ponderosa pine and black oak. Prescribed fire in units containing hardwood 
vegetation types (Prov_4, N_soapro_2) would promote growth of most hardwood trees 
by removing some vegetative competition and providing stimulus for seedling growth 
and resprouting of existing trees (McDonald and Tappeiner 1996). Prov_1 is currently 
scheduled to have only 10 acres treated with underburning. Other units do not contain 
hardwood stands per se, only scattered distributions of trees within the forest mosaic. 
Underburning is not expected to negatively affect hardwood systems, with the caveat that 
occasional mature trees may be burned incidentally (not by design). This amount of 
incidental burning is expected to be low.  Individual oaks damaged by prescribed fire 
would be found in high burn severity areas.  High severity would occur on less than 10 
percent of acres in Provicence_1 management unit and less than 5 percent of N_soapro_2 
management unit (see FEIS figure 3-16).  
 
Direct effects 
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Direct negative effects of proposed treatments to hardwood stands are expected to be 
minimal to none. As stated above, design criteria excludes oaks and hardwoods from 
harvest or felling (with exceptions for safety). Direct positive effects are expected for 
hardwoods systems and individual trees or aggregates of trees due to the opening of the 
canopy in stands prescribed for treatment and underburning in Providence_4 and 
N_soaproot_2. Stands of hardwoods within these units are expected to increase in size or 
at least maintain stand integrity and fecundity.  
 
Indirect effects 
The indirect effects of proposed treatments to hardwood systems from opening of stands 
can include short-term increase in nutrient availability (due to underburning and tree 
removal) and increased exposure to sunlight. Even if oak trees are completely burned, 
some would resprout from the base and regenerate (McDonald and Tappeiner 1996). The 
most recent research indicates that prescribed fire effects on seedling establishment are 
mixed (Moghaddas, York and Stephens 2008).  While conditions for oak seedlings are 
improved oaks may not become established for reasons that are not completely 
understood.  Some possible negative indirect effects include noxious weed spread in 
recently opened areas.  Design criteria in botany Chapter 3 (Kings River FEIS 2006) 
would mitigate against most of this threat but weed spread remains a possibility. If 
established, noxious weed species such as Spanish broom (Spartium junceum) and/or 
yellow starthistle (Centaurea solstitialis) can compete with oak or other hardwood 
seedlings for resources. Other potential indirect effects may include temporary increase in 
browsing species such as mule deer, which may impact hardwood seedling growth or 
survival.  
 
Cumulative effects 
The cumulative effects of the proposed action in conjunction with reasonably foreseeable 
projects on hardwood systems are expected to be minimal or none (negative effects). 
While thinning and fuel reduction projects (Bretz, South of Shaver, and Power 1) have 
occurred these projects also have design criteria that preclude the removal of hardwoods.  
All projects must follow the Sierra Nevada Forest Plan Amendment (2004) standards and 
guidelines mentioned so negative cumulative impacts should be close to none  Thinning 
treatments on private lands (Edison and Grand Bluffs) are focused on commercial tree 
species and avoid removal of hardwoods.  Oaks in these private lands are relegated to 
scattered Black oaks and live oaks mixed with conifers.  As the Kings River Project 
expects to benefit montane hardwood systems over time (by increasing potential space 
for growth) the cumulative impact should be slightly to moderately positive.  Future units 
in the Kings River Project would follow the same design criteria and similar management 
prescriptions, so hardwood systems are expected to increase as a whole within the Kings 
River Project boundary. As private lands adjacent to or within the Kings River become 
urbanized forest land cover would be reduced for oaks and conifers by 160 acres.  
 
No Action (Alternative 2) 
 
Direct effects - Without implementing any of the proposed treatments, the effects to 
hardwood stands within the project boundary would remain the same as they are now. 
That is, stands would not be cut or burned in any way. Over time, the expected trajectory 
of hardwood stand population would be to decrease as more room is taken up by larger 
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conifers, which would eventually shade out oaks and other hardwood trees. Not all trees 
would be affected this way but it seems clear that the size and health of these stands 
would diminish over time. 
 
Indirect effects - Indirect effects of not implementing treatments would be the risk of 
catastrophic wildfire removing large portions of existing hardwoods. Experience from 
intense fire on the High Sierra Ranger District indicates large trees could be completely 
burnt and even resprouting from the roots or base would be reduced in high fire severity 
areas. With large scale removal of hardwood and conifer trees, early seral plant species 
would dominate these areas; these are often chaparral species such as manzanita 
(Arctostaphylos spp.), Ceanothus spp., Lonicera spp., etc.  Establishment of these 
chaparral species, while normal, can often take decades to return to hardwood and conifer 
systems and pose a high-risk fire threat due to their physiology. 
 
Cumulative effects 
Cumulative effects of no action in the Kings River Project to hardwood systems would be 
at first neutral but as time increases, effects would become slightly negative to hardwood 
stands overall as stand health and area would decrease. Potential area for hardwood 
growth would be removed as conifers slowly close the canopy over oaks and other 
hardwood species, eventually killing them by depriving them of sunlight. Also, 
competing trees would develop larger root systems that would take more available water 
away from hardwoods.   
 
 
Retain Largest Trees, Alternative 3 
 
Direct effects 
The effects of this alternative would be similar to that of Alternative 1 but with emphasis 
on leaving singular oak trees for fisher habitat. This would produce little or no negative 
affect to hardwood systems and would likely have moderate positive effect on hardwood 
systems and trees, especially oaks.  
 
Indirect effects 
Indirect effects are similar to Alternative 1, except areas within known female fisher 
habitat would retain more canopy cover, thereby having some negative effects on the 
recruitment and health of existing hardwood trees in those areas.  Fisher habitat is not 
believed to be a substantial portion of Prov_4 and n_soapro_2, so negative effects would 
be small.  
 
Cumulative effects 
Cumulative effects would also be similar to that of Alternative 1, with the exception that 
over time some areas where canopy retention of over 60% would result in shading out of 
oaks and hardwoods, thereby having some negative effect on those trees. Hardwood plant 
aggregations should not be affected by the retention of canopy cover in these areas. This 
effect would be countered by the exclusion of solitary oaks from treatment for fisher 
habitat. Overall hardwood populations should not be negatively affected, although they 
may not be as robust as Alternative 1.  
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Fisher Emphasis, Alternative 4 
 
Direct effects 
This alternative would be similar to Alternative 1 in terms of effect to hardwoods. No 
negative effects are expected from this alternative to hardwood stands. Positive effects 
for hardwood stands in prov_4 would be expected to be the same (slight to moderate) as 
Alternative 1. 
 
Indirect effects 
Indirect effects would be he same as Alternative 3 with the exception that dense clumps 
would reduce the acres available for oak regeneration. These clumps would have less 
hardwoods in the long-term. 
 
Cumulative effects 
Cumulative effects of this alternative would be similar to Alternative 1 with the exception 
that clumps would reduce the potential for hardwood growth and establishment. These 
stands would remain somewhat stable over time as conifer competition would be limited 
in this environment. No net negative effects would occur to hardwoods in the initial eight 
units over time in this alternative and slight to moderate positive effects would remain in 
unit prov_4. 
 
Thin From Below, Alternative 5 
The thin from below alternative would have similar effects on hardwood habitat as 
alternative 1 and 3.  Slight to moderate differences would occur in the ability of 
hardwoods to maintain vigor and establish under the denser canopy remaining following 
treatments.  The Thin from below prescription would maintain denser canopy cover.  
Hardwoods such as black oaks and live oaks need open canopy cover conditions to 
maintain vigor.  The cumulative effect of this alternative would be to experience a 
smaller percentage of basal area in hardwoods.  Stands would experience a loss of 
hardwoods from dense portions of mixed conifer stands. 
 
Short-term Uses and Long-term Productivity  
 
NEPA requires consideration of “the relationship between short-term uses of man’s 
environment and the maintenance and enhancement of long-term productivity” (40 CFR 
1502.16). This includes using all practicable means and measures including financial and 
technical assistance in a manner calculated to foster and promote the general welfare, to 
create and maintain conditions under which man and nature can exist in productive 
harmony, and fulfill the social, economic, and other requirements of present and future 
generations of Americans (NEPA Section 101). 
 
Maintenance and enhancement of long-term productivity by restoring the historic pre-
1850 forest condition is the heart of the Kings River Project. The pre-1850 forest was 
sustainable and resilient. This is demonstrated by its survival for thousands of years. The 
historic forest was shaped by natural forces. Certain plant communities were managed by 
Native Americans for cultural purposes. All plant and animal species present today 
occurred in varying numbers during those years. The present forest by comparison is not 
sustainable or resilient as described in the SNFPA 2004 Record of Decision (USDA 
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2004a, p.6). Short-term activities described in the project’s action alternatives are 
intended to lead to the enhancement of long-term productivity by beginning to restore the 
pre-1850 forest condition. 
 
Actions described in Chapter 1 lead to enhancement of long-term productivity, 
especially: 

• The need to increase the proportion of large trees across a landscape 
• The need to increase the proportion of fire resistant species such as pines 
• The need to reintroduce fire to the ecosystem  
• The need to reduce tree density 

 
Unavoidable Adverse Effects 
 
No unavoidable adverse effects would occur in the project area.  
 
Irreversible and Irretrievable Commitments of Resources  
 
Irreversible commitments of resources are those that cannot be regained, such as the 
extinction of a species or the removal of mined ore. Irretrievable commitments are those 
that are lost for a period of time such as the temporary loss of timber productivity in 
forested areas that are kept clear for use as a power line rights-of-way or road. 
According to the Aquatic Species BE and BA an irreversible effect to Yosemite toad 
could occur if Alternative 1 is selected.  
 
Cumulative Effects  
 
Cumulative effects are addressed by each resource area in the environmental 
consequences discussions in Chapter 3.    
 
Legal and Regulatory Compliance  
 
NEPA at 40 CFR 1502.25(a) directs “to the fullest extent possible, agencies shall prepare 
draft environmental impact statements concurrently with and integrated with …other 
environmental review laws and executive orders.”  The proposed action and alternatives 
must comply with following:  
 
Principle Environmental Laws   
 
Environmental laws contain requirements for protection of the environment. Those that 
apply to the proposed action and alternatives are included below.  
 
Endangered Species Act – The Kings River Project would comply with the law through 
Biological Assessments and Evaluations that analyze effects of the project’s action 
alternatives. These assessments and evaluations make determinations on federally listed 
endangered, threatened, candidate, and proposed species and their habitat. The analysis 
was conducted in part to determine whether formal consultation or conference is required 
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with the United States Department of Interior (USDI) Fish and Wildlife Service, pursuant 
to the Endangered Species Act.    
 
Clean Water Act – The Kings River Project would comply with the law by the adoption 
of Best Management Practices and other design measures as detailed in Chapter 2. 
 
Clean Air Act – The Kings River Project would comply with the law by implementation 
of Best Available Control Measures (BACMs) for prescribed fire as required under 
section 190 of the Clean Air Act, as amended in 1990. 
 
National Historic Preservation Act – Kings River Project implementation would comply 
with stipulations of the First Amended Regional Programmatic Agreement Among the 
USDA Forest Service, Pacific Southwest Region, California State Historic Preservation 
Officer, and Advisory Council on Historic Preservation Regarding the Process for 
Compliance with Section 106 of the National Historic Preservation Act for Undertakings 
on the National Forests of the Pacific Southwest Region (Regional PA), dated 2001 
(USDA 2001b). This project complies with Stipulations III.C. (2) and III.D.(3)., 
Undertakings Where Management Measures Are Necessary for the Protection of Historic 
Properties.   
Coastal Zone Management Act – This act does not apply to the Kings River Project due 
to its geographic proximity to the coast.     
 
National Forest Management Act – This act does apply to the Kings River Project. Please 
refer to Chapter 3 under topics Vegetation including Fire; Historic Forests; and 
Reforestation sections. 

Forest Plan Amendment 
 
The significance of change to a forest plan is different than the significance of 
environmental impacts of the proposed action, as defined by Council on Environmental 
Quality regulations found at 40 CFR 1500 to 1508. 
 
The following discussion is strictly about the significance of a change to a forest plan. 
The 1982 Planning Rule at 36 CFR 219.10 (f) states, “Based on an analysis of the 
objectives, guidelines, and other contents of the forest plan, the Forest Supervisor shall 
determine whether a proposed amendment would result in a significant change in the 
plan.” According to FSM 1920, the following changes are used to determine whether the 
proposed amendment is significant or not significant. 
 
Multiple Use Goals and Objectives - None of the alternatives change multiple-use goals 
and objectives for long-term land and resource management found in the original Forest 
Plan, as amended by the SNFPA ROD 2004. 
 
Standards and Guidelines - A project specific plan amendment for the Kings River 
Project would change the dbh limit to 35 inches for the one time of this decision. This 
change would apply only to the project’s management units. 
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Changes that have an important effect on an entire forest plan or affect land and resources 
throughout a large portion of a planning area are considered for forest plan amendments. 
This amendment applies only to the estimated 13,700 acres of this decision. 
 
According to FSH 1909.12, the following factors are used to determine whether the 
proposed amendment is significant or not significant. 
 
Timing - This amendment would only be effective through the life of this decision, 
expected to be about 10 years. 
 
Location and Size - The amendment applies only to the 13,700 acres of the eight Kings 
River Project management units. 
 
Goals, Objectives, and Outputs - This amendment would not alter long-term relationships 
between levels of goods and services projected by the forest plan, as amended by the 
Sierra Nevada Forest Plan Amendment Record of Decision of 2004. This amendment 
would not involve a demand for new services or goods not discussed in or contemplated 
by the forest plan as amended. The amendment would not alter output because it does not 
adjust the capable, available, and suitable land base. 
 
Management Prescriptions - This amendment does not change any management 
prescriptions in the Forest Plan as amended. 
 
Conclusion - This amendment is not significant because it does not change any multiple-
use goals or objectives; any management area boundaries; or management prescriptions. 
This amendment only affects a small portion of the forest plan. 
 
Executive Orders  
 
The following executive orders provide direction to federal agencies that apply to the 
proposed action and alternatives. 
 
Indian Sacred Sites, Executive Order 13007 of May 24, 1996 – This order applies to the 
project’s action alternatives because of historic and prehistoric uses known in the area. 
This is specifically addressed in Chapter 3 under the topic Heritage Resources and Tribal 
Relations. All project alternatives comply with this order.     
 
Invasive Species, Executive Order 13112 of February 3, 1999 – This order applies to the 
project’s action alternatives. A risk of introducing invasive species does exist. Measures 
need to be in place to prevent the spread of these species. The project’s action alternatives 
comply by providing measures to prevent the introduction and spread of invasive species. 
 
Recreational Fisheries, Executive Order 12962 of June 6, 1995 - This order applies to the 
project’s action alternatives. Action alternatives comply with this order by implementing 
Best Management Practices and other design measures and correcting existing resource 
problems. These measures are detailed in Chapter 2  
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Migratory Birds, Executive Order 13186 of January 10, 2001 - This order applies to the 
project’s action alternatives. Each agency shall, to the extent permitted by law and 
subject to the availability of appropriations, and within Administration budgetary limits, 
“… ensure that environmental analysis of Federal actions required by the NEPA or other 
established environmental review processes evaluate the effects of actions and agency 
plans on migratory birds, with emphasis on species of concern”.   
 
An analysis was conducted to comply with this order. The "Effects on Migratory Birds 
Specialist Report – Kings River Project" (Robinson 2006) was prepared.  The effects are 
summarized below. 
 
Acres of coniferous forest (e.g., Ponderosa pine, red fir, Sierra mixed conifer) would 
remain unchanged immediately after implementation of the project’s action alternatives. 
Composition would trend slightly to more trees in size Classes 4 and 5 (i.e., larger trees) 
with a modest reduction in canopy cover. Acres of oak woodland habitat (e.g., montane 
hardwood and montane hardwood/conifer) would remain unchanged with a slight 
increase in trees in size Classes 2 and 3. These changes are small compared to the 
existing condition within the project area. The Kings River Project Memorandum of 
Understanding area covers about 72,000 acres and includes 4,235 acres of oak woodland 
and over 56,000 acres of coniferous forest. Additional changes are expected over the 
following ten years; however, the magnitude of these shifts is likely to be small compared 
to total acres available. 

 
Implementation of the project’s proposed activities (Alternatives 1, 3, 4 and 5) may result 
in an unintentional loss of individual birds. Future management options for migratory 
birds would not be affected; however, because the overall change in available habitat 
would be small. Riparian areas and individual oak trees would be protected by project 
design measures and Best Management Practices. A long-term increase in the number of 
larger, older trees is projected. Fire would be reintroduced into the ecosystem, restoring a 
critical piece to ecosystem process. A reduction of fuels and the threat of stand-
replacement fires would result. Timber harvest along with prescribed fire can help mimic 
natural disturbances that have created the diversity of habitat types and conditions. These 
diverse habitat types support the full compliment of avian species that breed in the Sierra 
Nevada ecosystem. 
 
Floodplain Management, Executive Order 11988 of May 24, 1977 – This order does not 
apply because of exclusions and buffers that are in place.     
 
Protection of Wetlands, Executive Order 11990 of May 24, 1977 - This order does not 
apply because of exclusions and buffers that are in place.     
 
Environmental Justice, Executive Order 12898 of February 11, 1994 – This order applies 
to the project’s action alternative. Compliance has been attempted by making this 
document understandable and accessible.    
 
Use of Off-Road Vehicles, Executive Order 11644, February 8, 1972 – This order does 
not apply to this proposal. No off road use is being proposed nor existing use changed.     
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Special Area Designations 
 
The selected alternative would need to comply with laws, regulations and policies that 
pertain to the following special areas. 
 
Research Natural Areas - No research natural areas are located in the project area. The 
Teakettle Experimental Forest lies adjacent to the project area but would remain 
unaffected. This project would comply with applicable laws, regulations and policies for 
research natural areas.   
 
Inventoried Roadless Areas – Adjacent to the project area on the north and southern sides 
are two separate designated roadless areas. Each occurs outside of any planned 
management associated with the project’s eight management units. This project would 
comply with applicable laws, regulations and policies for inventoried roadless areas.   
 
Wilderness Areas - The project area includes a small portion of the Dinkey Lakes 
Wilderness. This wilderness area is outside of any planned management associated with 
the project’s eight management units. This project would comply with the applicable 
laws, regulations and policies for wilderness areas.   
 
Wild and Scenic Rivers – No rivers designated as Wild and Scenic occur in the project’s 
planning area.   
 
Municipal Watersheds - (FSM 2540) - No municipal watersheds occur in the project’s 
planning area.  

 
Other Required Disclosures 
  
NEPA at 40 CFR 1502.25(a) directs “to the fullest extent possible, agencies shall prepare 
draft environmental impact statements concurrently with and integrated with …other 
environmental review laws and executive orders.”   
 
No water is planned for impounding or diversion within this proposal; therefore, the 
Wildlife Coordination Act does not apply.   
 
Species surveys; review of recent literature; and professional judgment have been 
incorporated into determinations of possible effects on species. Surveys provide 
information on species presence and habitat on a local scale. An element of uncertainty 
exists for effects on species with distributions beyond the project or Forest boundaries.  
The Pacific fisher and Yosemite toad are Forest Service “sensitive species” that have also 
been designated by the U.S. Fish and Wildlife Service (F&WS) as “candidate species” 
for listing under the Endangered Species Act. A candidate species is determined by the 
F&WS through a 12-month finding as warranted for listing. The listing process is 
precluded by other priorities. The Forest requested and received technical advice from the 
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F&WS to address uncertainty related to these candidate species. Their advice is 
integrated extensively throughout the Wildlife and Aquatic Species sections of Chapter 3. 
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