
Copyright 2005 by Southern California Edison Company LAND 4-1

LAND 4 FIRE PREVENTION AND
PROTECTION ADEQUACY EVALUATION

1.0 EXECUTIVE SUMMARY

This study reviewed current regulations and policies on fire prevention and protection
that may apply to Southern California Edison’s (SCE’s) hydroelectric facilities in the Big
Creek Area.  These regulations and policies are outlined in the Public Resource Codes
of the State of California, Health and Safety Code of the State of California, and the U.S
Forest Service (USDA-FS) Manual (FSM).  In order to comply with applicable
regulations or policies, SCE prepares two planning documents that outline procedures
and activities that are implemented for fire prevention and suppression.  The SCE
Northern Hydro Division prepares and maintains a Project Fire Plan for its Big Creek
hydroelectric projects.  This plan outlines responsibilities for fire prevention and
suppression activities, and sets up reporting and attack procedures in the event of a fire
within the area of a SCE hydroelectric project.  The intent of the plan is to act consistent
with the guidelines in the FSM.  SCE reviews the plan annually and provides any
revisions to the USDA-FS for their review and approval.  In addition to the Project Fire
Plan, SCE also prepares a Vegetation Management and Special Projects
Memorandum.  This is an internal planning memorandum that is prepared annually by
the Northern Hydro Division to outline the proposed vegetation management and
special projects program.  The vegetation management activities described in the
memorandum reflect recurring vegetation management work activities that are
implemented to provide fire hazard reduction, improve dam safety, facilitate Project
operation, and enhance personnel safety and efficiency around Project facilities.

This study also includes an evaluation of the potential fire hazard and risk at SCE
Project facilities in the Big Creek area.  Potential fire hazard was evaluated from fuels
accumulation around Project-related facilities.  Factors considered in evaluating fire
hazard include vegetation community type, elevation range, and topography.  Fire risk
was evaluated as risk of fire ignition.  Factors considered in evaluating risk of ignition
include public access, recreational use, and seasonality.  The evaluation of potential fire
hazard and risk included a site visit to SCE Northern Hydro facilities and nearby
recreation areas to document the physical characteristics (vegetation community,
topography, elevation, access issue and fuels build up) at these locations.  However,
any documentation of fuels build up at the facilities visited represents only a snapshot of
the condition at the time of the site visit.  The field visit indicates that SCE does maintain
a defensible zone (where ground fuels have been removed) around the Project facilities
and that the greatest threat of fire to SCE facilities, or nearby Project-related recreation
areas, is from fires that begin at other locations and potentially threaten SCE facilities.

Potential fire hazard and risk within the study area depend on the risk of fire ignition and
on the intensity and speed by which fire spreads.  Fire ignition risk tends to be greater
near locations with unrestricted public access.  In the study area, such areas are found
around recreation areas such as Huntington and Shaver lakes.  The intensity and speed
by which a fire can spread (potential hazard) is influenced by a combination of
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elevation, topography, vegetation community, and seasonality.  At low elevations,
vegetation and climate tends to be drier, topography steeper, which contributes to
rapidly spreading fires.  At high elevations, the climate is cooler, topography less steep,
which decreases the potential of a rapidly spreading fire.

2.0 STUDY OBJECTIVES

Determine adequacy of existing SCE fire prevention and protection measures within
Project boundaries and enhancement opportunities.  Identify build up of fuels
immediately adjacent to Project facilities and at Project-related recreation facilities and
develop fire prevention and protection measures to reduce or eliminate fuel build up, if
required.

3.0 STUDY IMPLEMENTATION

3.1 STUDY ELEMENTS COMPLETED

• Reviewed existing SCE fire prevention and protection measures.

• Visited SCE Project facilities and Project-related recreation facilities to identify areas
of fuel build up, and potential areas of high fire risk.

• Determined if existing measures are adequate and identified opportunities for
enhancement.

3.2 OUTSTANDING STUDY ELEMENTS

• Discuss proposed changes with the Land Management Working Group.

• Propose revisions to SCE to determine if revisions are feasible.

• If appropriate, revise SCE’s fire prevention and protection measures.

4.0 STUDY METHODOLOGY

A review of the California Department of Forestry, USDA-FS, and Fresno and Madera
County Fire Districts’ current regulations and policies on fire prevention and protection
was completed to determine if they are relevant to SCE hydroelectric facilities in the Big
Creek area.

Existing SCE fire prevention and protection measures for the Northern Hydro facilities
were reviewed.  This review addressed various issues such as: regular maintenance
measures or programs for vegetation cut-back at facility perimeters; and employee
emergency fire response and evacuation plans, the placement of fire protection
equipment and fire safety procedures.

This study also included an evaluation of the potential hazard or risk of fire at SCE
project facilities in the Big Creek area based on a review of several factors including



Land Management LAND 4 Fire Prevention and Protection Adequacy Evaluation

Copyright 2005 by Southern California Edison Company LAND 4-3

vegetation community type, elevation range, topography, fuels accumulation, public
access, recreation, and season.

5.0 STUDY RESULTS

5.1 FIRE PREVENTION AND PROTECTION PLANS

Laws and policies for fire protection, prevention, and suppression that are of value in
determining the preparation of a fire plan for SCE’s Big Creek hydroelectric projects are
in the Public Resource Codes of the State of California (PRC 4291, 4423, 4427-4428,
4433, 4442, 4442.5, and 4448), Health and Safety Code of the State of California
(13000, 13001, and 13005), and the U.S Forest Service Manual (5113)1.  Together,
these laws and policies regulate activities that may cause fires, and require that fire
prevention and suppression equipment be available.  In addition to these laws and
policies, the USDA-FS and the California Department of Forestry (CDF) prescribe a
defensible space perimeter around structures in the forest.  The USDA-FS provides
guidance on defensible space for homeowners and commercial entities on their
Firewise Internet-based information website which can be found at
http://www.firewise.org/fw_index.htm.  The USDA-FS current standard is to keep a
clearing of at least 30 feet around structures as defensible space and for fire fighting
equipment.  The defensible space recommendation from the California of Forestry
(CDF) is described in the Homeowner’s Responsibility section of the California Public
Resources Code Section 4291 (Pers. Comm. J. Wendt, USFS 2004).  In 2004, a 30-foot
defensible space or firebreak was required by CDF (Pers Comm. D. Hayes, CDF 2004).
However, CDF has revised this perimeter in 2005 and now requires a 100-foot
defensible space/firebreak around structures.

SCE Northern Hydro Division prepares two planning documents that outline procedures
and activities that are implemented for fire prevention and suppression.  These
documents include the Project Fire Plan and an internal memorandum titled Vegetation
Management and Special Projects Memorandum.  Each are discussed in the following.

5.1.1 PROJECT FIRE PLAN

The SCE Northern Hydro Division prepares and maintains a Project Fire Plan for its Big
Creek hydroelectric projects which outlines the responsibility for fire prevention and
suppression activities, and sets up reporting and attack procedures in the event of a fire
within the area of a SCE hydroelectric project.  The intent of the plan is to act
consistently with the guidelines in the FSM.  SCE reviews the plan annually to
determine if revisions are appropriate to address any regulatory changes that may have
occurred, or to address any new project activities not already dealt with in the current

                                           
1 Note that the Federal Power Act pre-empts state and local laws that would otherwise be applicable to
SCE licensed hydropower facilities.  These state and local laws are relevant in that they give important
guidance for preparing a fire management plan.
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plan.  If revisions to the plan are made, then SCE submits the revised plan to the
USDA-FS for review and approval.

SCE uses a single comprehensive Project Fire Plan for the Northern Hydro Region
Projects which includes the seven FERC Projects in the Big Creek Hydroelectric system
(FERC Project No. 67 (Big Creek Nos. 2A, 8 and Eastwood); FERC Project No. 120
(Big Creek No. 3); FERC Project No. 2017 (Big Creek No. 4); FERC Project No. 2085
(Mammoth Pool); FERC Project No. 2086 (Vermilion Valley); FERC Project No. 2174
(Portal); and FERC Project No. 2175 (Big Creek Nos. 1 and 2)).  Overall, this plan
addresses responsibilities for fire prevention, suppression, and reporting procedures in
the event of a fire within the area of a SCE Hydroelectric Project.  The Project area is
defined as being in and adjacent to a defined work area on National Forest lands where
activities related to the operation and maintenance of the hydroelectric project is
undertaken and also includes all roads used in connection with the activity.

The Project Fire Plan also identifies “Activity Levels” that define the levels of fire
preparedness and the type of work activities permitted in the Project area based upon a
fire danger rating system maintained by the USDA-FS.  The measures include the
designation of a job-site administrator who is responsible for the implementation of the
plan and directs all fire-related activities for the Project.  The Project Fire Plan provides
detailed information on existing SCE fire prevention and protection measures,
placement of fire protection equipment, and fire safety procedures.  A copy of SCE’s
2004 Project Fire Plan is provided in Appendix A.

5.1.2 VEGETATION MANAGEMENT AND SPECIAL PROJECTS MEMORANDUM

SCE also annually prepares a Vegetation Management and Special Projects
Memorandum (memorandum).  This is an internal planning memorandum that outlines
the proposed vegetation management and special projects to be implemented during a
calendar year.  The vegetation management activities described in the memorandum
reflect recurring vegetation management work activities that are implemented to provide
fire hazard reduction around Project facilities.  These activities include vegetation
control by removal of unwanted vegetation using hand tools or through the application
of herbicides.  This internal memorandum provides a scope of work for the work crews,
that identifies for each project the locations (i.e., facilities or roads) where vegetation
control measures will be implemented.  Many of these activities consist of a recurring
scope of work which ranges from field inspections to determine if vegetation removal is
needed, to periodic or annual maintenance.  The vegetation management activities
identified in the memorandum represent a range of potential measures that have been
approved and used for vegetation control in the Big Creek Hydroelectric system.  The
memorandum also provides work crews with a summary on the Program
Implementation and Compliance Requirements, which includes but is not limited to
completion of inspection reports, agency coordination requirements, agency reporting
requirements, and record keeping needs.

In addition to vegetation management activities, the memorandum also identifies and
describes special projects or programs which are not recurring projects.  Special
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projects are typically mandated by agency direction and may be the result of FERC
inspections that identify items which may affect Project operations and therefore require
attention.  This annual memorandum consolidates the vegetation management and
special Project activities into one planning document which aids SCE with their annual
planning process, identifying new projects and prioritizing projects.  A copy of SCE’s
2004 Vegetation Management and Special Projects Memorandum is provided in
Appendix B.

5.2 SCE FACILITIES AND NEARBY RECREATION AREAS SITE VISIT

This study included an evaluation of the potential fire hazard and risk at SCE project
facilities in the Big Creek area.  Several factors were considered in order to make an
assessment of potential fire hazard and risk.  These include vegetation community type,
elevation range, and topography in the evaluation of fire hazard from fuels
accumulation.  Public access, recreational use, and seasonality, were considered in the
evaluation of fire hazard (risk of ignition).  The evaluation of fire hazard and risk
included a site visit to SCE Northern Hydro facilities and nearby recreation areas to
document the physical characteristics (vegetation community, topography, elevation,
access issue and fuels build up) at these locations.  However, any documentation of
fuels build up at the locations visited represents only a snapshot of the condition at the
location and time of the site visit.  Therefore, the fuels build up conditions observed at
these locations are only representative of a one time evaluation and do not represent
long term conditions.  However, field observations from the site visit indicates that SCE
does maintain a defensible perimeter where ground fuels have been removed around
the Project facilities.

A site visit to photo-document areas of fuel accumulation around Project facilities and
nearby recreation areas was conducted on November 3, 2003 and included participants
Mark Newquist (SCE), Carolyn Ballard (USDA-FS (SNF)), and Martin Ostendorf
(ENTRIX).  Prior to the site visit, SCE and the USDA-FS agreed to visit SCE facilities
along Big Creek from the community of Big Creek downstream to the confluence with
the San Joaquin River, and along the San Joaquin River from Mammoth Pool
Powerhouse downstream to Powerhouse No. 3.  The areas around Mammoth Pool
Reservoir, Shaver Lake, Huntington Lake, and the Upper Basin East of Kaiser Pass
(Florence Lake and Mono Diversion) were not included in this site visit.  The USDA-FS
representative indicated that they were familiar with these areas and that SCE should
evaluate these areas independently for this study.  Discussions of facilities not visited in
November 2003 were developed by reviewing photographs of the Project facilities and
nearby recreation facilities taken either during the 2002 recreation facility surveys (REC
9, Recreation Resources and Facility Inventory Assessment) or as part of the visual
quality assessment (LAND 9, Visual Quality Assessment).  On June 23, 2004, a site
visit was conducted to photo-document conditions around Huntington Lake.

The following characteristics were noted around each of the Project facilities: volume of
vegetation and woody debris, vegetation community type in the immediate area,
surrounding topography, elevation and climate, and restricted or open public access to
the immediate area.  Fuel accumulation, vegetation community type, elevation range
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and topography are considered when evaluating fire hazard.  Fire hazard is greater at
locations: (1) with dense fuels build-up (vegetation under brush or woody debris); 
(2) within dry vegetation communities types, such as oak woodlands and chaparral;
(3) in lower elevation areas where the climate may be hotter and humidity lower; and
(4) in areas of steep topography where fire can burn rapidly up-slope and fire
suppression is difficult.  The risk of fire ignition is greater in areas of open public access,
such as public recreation areas.  Photographs showing the Project facilities with
adjacent vegetation communities are provided in Appendix C.  The physical
characteristics observed at the Project facilities are described in the following.

5.2.1 COMMUNITY OF BIG CREEK (SCE NORTHERN HYDRO FACILITIES AND POWERHOUSE
NO. 1)

The community of Big Creek is located in a conifer forest at an elevation of
approximately 5,000 feet.  The area within the community of Big Creek is well managed,
with respect to fuels build-up and defensible zones.  The ground brush vegetation has
been removed or thinned, trees have been limbed near the ground surface, and only a
few dense strands of trees are present.  Most of the building structures in the
community are roofed with non-flammable material and SCE maintains a 30-foot
cleared defensible zone around the Project facilities.  Photographs C-1 and C-2 show
the open and cleared condition resulting from brushing and thinning performed within
the community.  After a fire in 1994, USDA-FS cleared accumulated fuel from around
the perimeter of the community of Big Creek to provide more protection from fire
(Carolyn Ballard, USDA-FS, pers. comm.).

SCE maintains approximately a 30-foot clearance zone around Powerhouse No. 1 and
the adjacent switchyard.  The powerhouse is a concrete structure providing good fire
protection and low fire risk.  Photographs C-3 and C-4 show the vegetation clearance
along the side and behind the Powerhouse No. 1 building.  Photographs C-5 and C-6
show that vegetation is properly cleared along the switchyard adjacent to Powerhouse
No. 1.

5.2.2 UPPER CANYON ROAD (8S05) – APPROXIMATELY ONE MILE WEST OF THE HUNTINGTON
LAKE ROAD.

This area is located along road 8S05, also referred to as the Upper Canyon Road.  The
vegetation in this area is a mixed conifer pine belt forest (Douglas Fir, Yellow/Jeffrey
Pine, and Incense Cedar) that is composed of small diameter trees and thick understory
as shown in Photographs C-7 and C-8.  This area is located along the transition
between the conifer forest above and the lower oak woodland/chaparral within a steep
walled canyon at elevations from 3,000 to 4,500 feet.  The small diameter of trees in this
area suggests relatively recent logging.  Large woody debris fuel has not accumulated.
Harvesting has also allowed fire prone tree species, such as incense cedar, to encroach
into stands of young and intermediate sized pines (Carolyn Ballard, USDA-FS, pers.
comm.).  Public access to this area of the Big Creek Canyon is restricted to foot or
bicycle traffic.  Vehicular traffic is limited to authorized SCE or emergency service
vehicles.  The FERC Project boundary extends 50 feet along either side of the road.
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5.2.3 POWERHOUSE 2/2A

The Powerhouse 2 and 2A facilities are located within mixed chaparral and oak
woodland.  The Project facilities at this location are situated in a steep walled canyon at
an elevation of approximately 3,000 feet (Photograph C-9).  The low elevation results in
hot, dry summers with increased fire hazard.  Ground fuels in the area include grass
and leaves that do not build up a fuel load.  A good defensible zone exists around the
powerhouse.  The structure is made of concrete and is thus well protected from fire.
The building walls, a rock wall, and a road immediately behind the powerhouse building
(Photograph C-10) are cleared of vegetation and dry grass.

Mature vegetation on the opposite side of the canyon from the powerhouse was
destroyed in a 1994 fire, and sufficient vegetation to sustain a fire on that side of the
canyon may not exist for 10 more years (Carolyn Ballard, USDA-FS (SNF), pers.
comm.).  SCE clears vegetation for 30 feet around the main 220 kV switchyard, located
on the opposite side of Big Creek canyon from the Powerhouse.  In addition, much of
the area within and around the switchyard is covered with gunite to prevent grass
growth.  Photographs C-11 and C-12 show the clearance zones and gunite covering at
the switchyard.  This switchyard is subject to removal from the ALP and subsequent
operation under Special Use Authorization from the USFS when the Transmission Line
Separation Project is completed.

5.2.4 POWERHOUSE NO. 8 FACILITIES

Powerhouse No. 8 and the associated Project facilities are located in mixed chaparral
and oak woodland at the confluence of Big Creek and the San Joaquin River in a steep
walled canyon at an elevation of approximately 2,200 feet (Photograph C-13).  Dense
brush covers the steep hillside above the powerhouse building.  A good defensible zone
exists around Powerhouse No. 8 because Dam No. 6 forebay borders three sides of the
structure (Photograph C-14) and a steep rock wall borders the remaining structure wall
(Photograph C-15).  The structure is made of concrete and is thus well protected from
fire.

5.2.5 MAMMOTH POOL POWERHOUSE

Mammoth Pool Powerhouse and the associated Project facilities are located in mixed
chaparral and oak woodland along the San Joaquin River in a steep walled canyon at
an approximate elevation of 2,200 feet (Photograph C-16).  Dense brush covers the
steep hillside above the north and west sides of the powerhouse building.  The San
Joaquin River borders the east side and a paved road and parking lot border the south
side.

SCE maintains a 30-foot defensible width around the powerhouse (Photograph C-17).
The structure is made of concrete and is thus well protected from fire.
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5.2.6 BIG CREEK NO. 3 COMMUNITY AND POWERHOUSE

The Big Creek No. 3 community and powerhouse are located within mixed chaparral
and oak woodland from 1,400 to 1,600 feet elevation (Photograph C-18).  Ground fuels
within the community have been brushed and thinned and only small pockets of brush
remain.  Photograph C-18 shows a portion of the community and Powerhouse No. 3
switchyard and depicts areas between the buildings and oak trees that are cleared of
brush leaving open grass areas.  Photograph C-18 shows the 30-foot vegetation
clearance zone around the switch yard.  Photograph C-19 shows the work yard in the
powerhouse No. 3 community and depicts the defensible clearing of brush from open
areas around the perimeter of the facility.

Powerhouse No. 3 is located at the base of a canyon with steep slopes covered with
dense brush (Photograph C-20).  Brush is currently encroaching behind the
powerhouse building and could be cleared back to provide a better defensible space
(Photograph C-21).  However, the structure is made of concrete and is thus well
protected from fire.

The vegetation in the adjacent Jose Basin (south of Big Creek No. 3 Project community
and facilities) is much denser and more overgrown than in the Big Creek No. 3 area.
Because public access in the Big Creek No. 3 community area is limited, risk of a fire
ignition is relatively low.  However, the probability of a fire starting in the Jose Basin is
higher, and a fire starting at this location would typically burn uphill toward Shaver Lake
and not threaten the Big Creek No. 3 area (Carolyn Ballard, USDA-FS, pers. comm.).

5.2.7 MAMMOTH POOL RESERVOIR AREA

The Mammoth Pool Reservoir area is located at an elevation of approximately 3,200
feet in the upper transition between the lower oak woodland/chaparral and the conifer
forest vegetation communities above.  The vegetation in this area is a mixed conifer
forest with interspersed oaks and sparse understory (Photographs C-22 through C-24).

The developed recreation facilities in the area are the Mammoth Pool campground,
Windy Point Day Use Area, boat ramp, and the Logan Meadow Trailhead.  An
evaluation of fuels accumulation at these locations indicates that a good defensible fuel
profile zone exists at the recreation facilities because of brushing and thinning of ground
fuels (vegetation and woody debris).  Photographs C-22 and C-23 show the conditions
at the Mammoth Pool Campground and Logan Meadow Trailhead, respectively, where
ground vegetation and woody debris have been brushed and thinned, leaving only
sparse fuel accumulation between the trees and in open areas.  Photograph C-24
shows the Mammoth Pool Boat Launch parking area and the transition zone vegetation
community from oak woodland to conifer forest.

5.2.8 SHAVER LAKE AREA

Shaver Lake is located at elevation 5,400 feet in a mixed conifer forest community.  The
understory of the bordering territory tends to be sparse and may include young trees
and shrubs.  Much of the land around Shaver Lake is owned by SCE and managed for



Land Management LAND 4 Fire Prevention and Protection Adequacy Evaluation

Copyright 2005 by Southern California Edison Company LAND 4-9

silviculture, wildlife habitat, and recreation.  These forests have been logged extensively
and most of the remaining trees are of varying sizes.  Large diameter trees and woody
debris fuel loading are relatively rare, and SCE practices controlled burning and
mechanical thinning of underbrush, which keeps fuel buildup at a low level and
simultaneously provides a variety of habitats for wildlife.

Recreation facilities at Shaver Lake include developed campgrounds at Camp Edison
and Dorabelle, boat launches at Camp Edison and Sierra Marina, and day use areas at
Camp Edison, North Shore, and Shaver Point.  An evaluation of fuels build up at these
facilities indicates that the areas along the margins of the lake have been brushed and
cleared as shown in Photograph C-25 of the Shaver Point and Photograph C-26 of the
Camp Edison Boat Launch.  Set back from the lake in the forest are dense stands of
small and intermediate sized trees.  Within Camp Edison and Dorabelle Campground
the ground vegetation has been brushed and thinned resulting in a sparse understory
which may include young trees as well as shrubs.  The trees in the campgrounds have
been limbed to thin branches near the groundsurface and dead branches have been
removed.  Photographs C-27 and C-28 show conditions within Camp Edison and
Photographs C-29 and C-30 show conditions in Dorabelle Campground.  The
understory in both campgrounds is sparse.

5.2.9 HUNTINGTON LAKE AREA

The Huntington Lake area is located at an approximate elevation of 7,000 feet in a
dense subalpine pine/fir forest of slender trees with sparse understory.  Accumulated
fuel includes pockets of woody debris and brushy ground fuels (primarily in forest
openings).  Photograph C-31 (taken on the north side of the lake near Huckleberry
Tract) shows an example of the typical Huntington Lake stand of small and intermediate
trees.  Photographs C-32 and C-33 (taken near Cedar Crest and Dam 3A, respectively)
show examples of woody debris and pockets of ground vegetation typical of forest
openings around Huntington Lake.

The recreation facilities at Huntington Lake consist of campgrounds, day use areas,
trailheads and boat launches.  An evaluation of fuels build up at the recreation facilities
indicates that the grounds have been brushed and cleared, removing the build up of
vegetation and woody debris that contribute to ground fuels.  Photographs C-34 and
C-35 show the conditions at Deer Creek Campground and Photograph C-36 shows the
conditions within Dowville Picnic area.

5.2.10 UPPER BASIN (FLORENCE LAKE, MONO DIVERSION, BEAR DIVERSION)

The Upper Basin area ranges in elevation from 7,000 to 9,000 feet and extends from
Kaiser Pass east to Florence Lake and the Mono Diversion.  The Kaiser Pass area is a
pine and fir forest community in an alpine-boreal environment.  The forest is tall and
open with sparse brush understory (primarily in clearings).

The Upper Basin is dominated by granite domes and outcrops as depicted in
Photograph C-37 which shows Florence Dam and the surrounding granitic landscape.
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Facilities found in the Upper Basin consist of Project dams, reservoirs, diversions,
gaging stations, and conduits, and Forest Service recreation facilities (campgrounds,
day use areas and trailheads).  Photograph C-38 depicts the Dutch Creek Trailhead at
Florence Lake and shows the open forest, sparse understory, and granitic environment.
Dense stands of trees exist at this high elevation in riparian areas such as depicted in
Photograph C-39 of the Florence Lake Picnic Area.  This photograph also shows that
ground fuels in the picnic area have been cleared by brushing and thinning.

Photograph C-40 of the Mono Creek Campground and Photograph C-41 of the Mono
Creek Trailhead show the open forest and sparse volume of ground vegetation and
woody debris that are typically found at the Upper Basin facilities.  Photograph C-42
shows the Bear Ridge Trailhead and depicts the open forest, sparse ground fuels and
granitic landscape.

5.3 DISCUSSION ON POTENTIAL FIRE HAZARD AND RISK

The fire risk at each Project facility relates to the likelihood of ignition in the surrounding
area.  Variables that contribute to this risk include access to the area, types of
recreation which takes place there, seasonality, and the vegetation community.  Fire
hazard at each Project facility pertains to the potential for a fire to spread. The speed by
which a fire can spread depends on the vegetation community, the density of
vegetation, the topography, the weather, and the continuity of fuel accumulation
(Carolyn Ballard, USDA-FS (SNF), pers. comm.).  For example, the risk for fire ignition
is greater at some higher elevation locations with unrestricted public access and
recreational activity (e.g., Huntington and Shaver Lakes) and where the frequency of
lightning strikes from afternoon thunderstorms is higher, than in the lower elevation
locations of Project facilities, where the public does not have vehicular access.
However, once a fire in high-elevation areas is ignited, it usually spreads slowly
because the high elevation summer weather is relatively cool and wet, the coniferous
forest is less vulnerable to fire, and ground fuel is relatively scarce.  Conversely, low
elevation fires are comparatively less frequently ignited because of restricted public
access.  But when a low elevation fire is ignited, it tends to spread rapidly because
summer weather is hot and dry, the characteristic cismontane woodland and chaparral
vegetation is vulnerable to fire, the topography is difficult for fire fighting, and
accumulated ground fuel is often abundant.  Low elevation fire prevention and control in
steep canyons (at Powerhouses Nos. 2/2A and 8, and at Mammoth Pool Powerhouse)
are particularly troublesome because it is difficult to clear ground fuels for fire
prevention, it is often undesirable to do so because of the potential for erosion, and it is
difficult to respond to fires with conventional fire suppression equipment.  The relative
extent and severity of fires within particular vegetation communities also tends to
increase as the interval between fires lengthens (Swetnam 1993; Husari and Hawk
1994; Skinner and Chang 1996).  A description of each vegetation community type
present within the study area and its associated fire potential and risk is provided in
Appendix D.
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Fires that spread from other locations toward SCE Project facilities pose a great hazard.
These can be prevented or controlled only if land owners and stewards adopt fire
prevention programs to maintain defensible space around structures by clearing
accumulated ground fuels.



Land Management LAND 4 Fire Prevention and Protection Adequacy Evaluation

Copyright 2004 by Southern California Edison Company LAND 4-12

6.0 LITERATURE CITED

Ballard, Carolyn.  USDA-FS, Sierra National Forest.  Personal Communication.

Husari, S. J., and K. S. Hawk.  1994.  The Role of Past and Present Disturbance in
California Ecosystems.  Draft Region 5 Ecosystem Management Guidebook, Vol.
2, Appendices I–C.  San Francisco: U.S. Forest Service, Pacific Southwest
Region.

Skinner, C. N., and C. Chang.  1996.  Fire Regimes, Past and Present.  In Sierra
Nevada Ecosystem Project: Final report to Congress, Vol. II, Chap. 38. Davis:
University of California, Centers for Water and Wildland Resources.

Swetnam, T.W.  1993.  Fire history and climate change in giant sequoia groves.
Science. 262:885-889



Land Management LAND-4 Fire Prevention and Protection Adequacy Evaluation

Copyright 2005 by Southern California Edison Company

APPENDIX A

2004 Project Fire Plan









































Land Management LAND-4 Fire Prevention and Protection Adequacy Evaluation

Copyright 2005 by Southern California Edison Company

APPENDIX B

2004 Vegetation Management and Special Projects Memorandum
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MEMORANDUM

NORTHERN HYDRO REGION
PROJECT WORK PLANNING

VEGETATION MANAGEMENT AND SPECIAL PROJECTS
YEAR 2004

 TO:      Kathleen Dunkle

 The following is the proposed vegetation management (IPM) and special projects program
 for the year 2004.  These projects have been my “AOR” for several years.  I have
 accomplished these projects using the California Conservation Corps and the Edison
 Forestry Mitigation Crew, in the past.  I plan to continue using these crews in the year 2004.

 In addition, I will investigate using a contractor with a “Qualified Applicators License” to
 apply herbicides at facilities such as, penstocks, flowlines , siphons and roads.  This action
 will be in response to the anticipated approval of the amendment to the PG&E/SCE EA.
 that will include these facilities.  These facilities represent a backlog for treatment and
 should be accomplished in 2004 to regain vegetative control.  Some of these facilities have
 not an IPM treatment for up to four years, due to scheduling and authorization conflicts.

 These projects are mandated by Agency requirements, such as compliance with fire hazard
 reduction around facilities, and the FERC and DSOD inspections that identify items
 requiring attention that affect dam safety and/or operational procedures.  The projects also
 enhance personnel safety and efficiency.

 The plan reflects a recurring scope of work. It also reflects additional work request that
 have been made during fiscal year 2003 that have been deferred until fiscal year 2004
 including non-vegetation projects.  These special projects are listed under a separate
 heading in this memorandum.

 The scope of work at each facility will vary on an annual basis.  It will range from a field
 review to determine need, to periodic or annual maintenance.

 Projects are identified by location and facility.  This method provides a “scope of work” for
 crews and a tracking document for accomplishment.
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I. SCOPE OF WORK

PROJECT SITE        ACTIVITY/FACILITY                                            STATUS*

Big Creek 1 Vegetation Control - Using IPM Methods

1. Switchyard/Transformer Pad
2. Access Road to Powerhouse
3. Dam 4 Access/Groins, also debris removal at up-slope groins of the

dam.
4. Wastewater treatment plant/access road
5. Water treatment plant
6. Pitman sub-station
7. Vehicle Storage and garage fence line sites
8. Fire boxes
9. Penstocks*
10. Oak trees at weather station
11. Initiate clearing a fifty-foot (50’) fuel break below Spruce Road.
     This is a multi-year project.

Big Creek 2/2A Vegetation Control - Using IPM Methods

1. Switchyard
2. Powerhouse area
3. Parking area
4. Access Road
5. Access trail to intake structure
6. Fire boxes
7. 12kV substation- inside and perimeter fence..
8. Surge chamber adj. to R/R grade (West Portal).
9. Penstocks - spot treatment with herbicide
10. Access road to PH 2A gatehouse (Above R/R @ West Portal.
11. Penstocks 3&4 Venturi Bldg. below Canyon Road.
12. Dam 5 groins remove blackberry plants.
13. Trail to valve house above Canyon Road @ PH2A penstock crossing

of road.

Drainage Structure Maintenance

1. Switchyard -
Check and remove sediment from drainage ditches as needed.
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Big Creek 8 Vegetation Control - Using Hand Tools/ Herbicides

1. Access Road
2. Gas house/ fire boxes
3. Access trail to Dam 6
4. Gatehouse
5. Penstocks - spot treatment with herbicide
6. Communication bldg. at surge chamber
7. Access roads to penstocks and surge chamber

Big Creek 3 Vegetation Control - Using IPM Methods

1. Buildings: -garages, hazardous material, office
2. Access road to PH, switch yard, water treatment plant
3. Maintenance yard - perimeter fence, access road.
4. Fire boxes
5. Control noxious weeds at identified locations using herbicides.

(goat head, tocalote thistle, broom sp. and tree of-heaven
6. Storage garage near residences
7. Intake structure at top of PH#3 penstocks including trail to

communication bldg
8. Trail to rock trap from intake structure
9. Penstocks - determine need for follow-up treatment.  Spot treat as

necessary.
10. Trail to Dam 7 gauging station.  Erosion and vegetation control
11. Dam 7 Sub station

Big Creek 4 Vegetation Control Using IPM Methods

1. Haz Mat bldg
2. Parking lot
3. Access road
4. Substation
5. Switchyard/ substation (inside and along perimeter fence line; also

control a small population of tocalote thistle (a noxious weed) at the
end of switch yard fence on the east side, using herbicides.

6. Dam 7 groins north and south side

Maintenance of Drainage Structures

1. Inside of switchyard -clean-out drainage ditches, as needed
2. Remove soil covering over bed rock above switchyard for long term

fire hazard reduction.
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Mammoth Pool Vegetation Control - Using IPM Methods

1. Back of PH
2. Penstock – Cut trees and shrubs.  Basal treatment of cut stumps

with Pathfinder II herbicide.
3. Mammoth Pool dam. Trees and shrubs cut in 1999 and 2000.

Treated with herbicide in 2000 and 2002.  Check to see, if follow-
up treatment is needed to control regrowth.  Spot treatment, as
needed in out-years.

Maintenance of Drainage Structure

Install a permanent drainage behind the PH to drain the standing pool
of water into the nearby stream channel.  Backhoe maybe required.

Shaver Lake Dam Vegetation Control - Using IPM Methods

1. Dam groins and leakage sites where riparian vegetation is
established.

2. Trail to Stevenson Creek gauging station.  Follow-up spot herbicide
treatment usingGarlon4/ Pathfinder II herbicide, if needed.

Eastwood PS Vegetation Control - Using IPM Methods

1. Timberwine Substation (Use pre emergent herbicide)
2. Get-a-way structure inside and outside of fence line.  Use pre-

emergent herbicide.
3. Surge chamber.
4. Exhaust fan site.  Cut and remove 4 small oak trees that are leaning

into exhaust fan.  Professional faller will be contracted to do the job.
5. Access roads to EPS (Perimeter Road) and Get-Away Structure.

Pre-treat brush using “brush hog” to cut Encroaching vegetation,
follow-up with herbicide treatment.
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Huntington/ Shaver Lake Siphon Vegetation Control Using IPM Methods

1. Treat sprouting tree/shrub vegetation with a basal herbicide
application in 2004.  This project is a continuation of vegetation
control activities begun in the fall of 2002 and 2003 .

2. Access roads to the Huntington Lake and Shaver Lake side of the
siphon.  Brush removed by hand cutting in 2002.  Follow-up
herbicide treatment needed.

Balsam Forebay Vegetation Control - Using IPM Methods

1. Dam groins.  Treat noxious weed bull thistle also.  (Use pre-
emergent herbicide).

2. Weirs below dam (3) at stream flow release valve house
3. Spillway (flat area).  Trees and shrubs only.
4. Inlet and outlet gatehouses.
5. Access roads to forebay.  Treat resprouting vegetation with

herbicides.

Rodent Control

Toe of dam, as needed.  Use established bait stations.

Huntington Lake Vegetation Control - Using IPM Methods

1. Dams 1, 2, and 3 down face slopes.  Continue vegetation control
from previous years.  Treat resprouting vegetation with Garlon4/
Pathfinder II herbicide.

2. BC#1 flow lines and gatehouse at top of penstock
3. Treat sprouting vegetation with Garlon4/Pathfinder II herbicide.

Camp 10 and Line Creek substations.  Treat Camp 10 substation
with pre-emergent herbicide.  Line Creek substation with Accord
herbicide only.

4. Weir below dam 3 cut and remove encroaching vegetation and
remove sediment from behind and below weir (check annually).

Portal Forebay Vegetation Control Using IPM Methods

Upslope and downslope dam faces and saddle dike.  Monitor for
tree/shrub establishment treat, as needed, with Garlon4/Pathfinder II
herbicide.
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Rodent Control

Dam faces and saddle dike.  Spring/fall monitor for activity, treat as
needed.  Follow prescription.

Weir Maintenance

1. Toe of dam – Monitor drain and clean as iron
bacteria accumulate and inhibit free flow of water
through the “V” notch weir

2. Tunnel Leakage weir.  Monitor sediment
build-up.  Drain and remove sediment as needed.

Vermilion Dam Vegetation Control Using IPM Methods

1. Upslope/downslope dam faces - remove trees/shrubs by cutting with
chain saws/ hand pruners.  Hand grub small trees.  Treat cut
stumps of sprouting shrubs with basal application of Garlon4/
Pathfinder II herbicide.  Control noxious weeds (mullien).

2. Emergency spillway - monitor for tree encroachment.  Remove as
needed.

3. Remove encroaching vegetation that is impacting flows thru “V”
notch weirs (8).  Keep flow channel from weirs 25 and 28 free of
encroaching tree/shrub vegetation  Major species are Mt. Alder,
Lodge pole and Jeffery pines.  Hand grub and/or cut vegetation.
Treat cut stumps and sprouting shrubs with Accord herbicide only.
Accord has an aquatic label.

4. Service spillway - maintain a bare ground area of  3 feet at interface
of the top of the concrete spillway and bare  ground for detection of
undermining the spillway.

Florence Lake Vegetation Control Using IPM Methods

Dam arches (58).  Initial control of vegetation was by cutting in the fall
of 2000.  Basal application of Pathfinder II herbicide was applied to
sprouting vegetation in the fall of 2001.  Follow-up treatment completed
in the fall of 2002.  Follow-up in 2004, as needed.

Mono Bear Siphon Vegetation Control Using IPM Methods

Remove selected trees and shrub encroaching on siphon.
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Canyon and M$M Roads Vegetation Control Using IPM Methods

1. Control sprouting shrubs and trees that were treated using a
mechanical “brush hog”.  Use Garlon 4/Pathfinder II herbicide as
a basal application.

2. Continue “brush hog” along Canyon Raod to gate in 2003.
Follow-up with herbicide treatment

3. Additional site distance clearing shall be required at certain
location cut vegetation and treat cut stumps with
Garlon4/Pathfinder II basal herbicide.

4. Control grasses and forbs that are growing on the inside ditch line
and  the outside berm using a foliar application of a accord/garlon
4 prescription or a pre-emergent herbicide. The selected treatment
will be dependent upon soil conditions at the time of application.

Note:  Prior to any brush cutting or herbicide application below
3000 ft. in elevation, elderberry plants must be identified and
protected in accordance with Fish and Wildlife established
guidelines.

II. SPECIAL PROJECTS FOR YEAR 2004

Big Creek 1 SY Sediment Removal    

1. Remove sediment deposit to reestablish drainage that was caused
by soil failure due to soil saturation. (Consider shotcrete
application on slope within the switchyard, after correcting
drainage problem).  This problem was discussed with Rick
Johnson.  He shall take the lead as this is his AOR.

Big Creek 3 Site Modifications

1. Harden site with shotcrete or tunnel tailings behind machine shop
(50x30 feet)  to eliminate vegetative growth.  Annual removal of
this growth generates debris that is deposited within the adjacent
oil cooling vats.

Balsam Meadow Project       

1. Annually put-up and take down and maintain the six miles of the
Dinkey Road fence line in compliance with the project CDF&G
MOU.

2. Annually review, implement and document wildlife habitat
maintenance projects in compliance with the project CDF&G
MOU.  Coordination with Steve Bryd of Edison Forestry for
incorporating projects into Forestry’s timber harvesting program.
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III. OTHER SPECIAL PROJECTS IN SUPPORT OF HYDRO’S OPERATIONS

Weir Maintenance

1. Establish a weir maintenance program using the DF&G MOU
guidelines and USFS requirements.  And schedule for completion.
Complete the required vegetation removal plans in a timely
manner to meet work schedule dates.

Kaweah Hydro Projects       

2. Kaweah hydro extensively uses the CCC’s to do various
maintenance project at their facilities provide technical assistance
by preparing a “Scope of Work” and Agency coordination for
each project.  Jim Berner then directs the field work of the CCC
crews.  This has proven to be a effective means  of accomplishing
need work.

Pitman Diversion Repair Project    

3. Check erosion control on access road to Diversion structure.
Notify CDF&G on status.

IV. SUMMARY

This plan represents the accumulation of vegetation control activities that have been
developed over several years as needs were identified during Hydro’s planning
process.

This plan, as presented, can be used to fulfill a “Plan of Work” and establish
goals for calendar 2004 in my AOR.  In addition, a long term goal is to have an
established vegetation control program that over-time reduces effort, costs and fire ,
risk that meet Agencies requirements

Since this was my “AOR”, the specific projects filter down to me and were
incorporated into my annual program.  However, the scope of work was not
consolidated into one planning document, so this document is my effort to
accomplish this task.  Hopefully, the document can be incorporated in the
planning process to develop annual plans of work, to prioritize projects and include
new projects.

Most of the projects listed above have received an initial treatment to
Control vegetation, so we are basically into a maintenance phase.  This phase
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Includes a wide range of activities from annual/periodic monitoring to spot
treatments and annual treatments for fire hazard reduction compliance.

Implementation of the above program requires agencies approval and/or
permits.  The following is an listing of the major requirements.  The listing also be
used as an annual compliance check list.

V. PROGRAM IMPLEMENTATION COMPLIANCE REQUIREMENTS

1. Complete specific items identified in FERC/DSOD inspections reports prior to
the next scheduled inspections.

2. Provide the Forest Service with annual maintenance schedule.
3. Review annually the Forest Service’s environmental documents to assure that

authorization extends into the current year.
4. Coordinate with the Forest Service for issuance of new authorization when

current is due to expire. One to two year lead time may be required.
5. Edison’s person in charge of herbicide application must have a “Qualified

Applicators Certificate” (QAC) issued by the CA Dept. of Pesticide Regulation.
Initial QAC is based on study package and testing.  Subsequent Certificates are
based upon continuing education credits (20 hours/2 years).

6. A “Operators Identification Number” (OIN) must be obtained for application of
herbicides.

7. Monthly reporting of herbicides used must be submitted to Fresno County’s
Dept. of Agriculture using their standardized form or by webmail at
www.eworldag.com.  Reporting requirement is only for months that herbicide is
applied.

8. A “Pest Control Advisor” recommendation is required for each herbicide that is
to be applied.  These recommendations are generally available for no charge
from the supplier of the herbicide.  Annual requirement.

9. Annual training and formal documentation is required for applicators of
herbicide.  Usually the QAC can conduct the required training.  Standardized
training material is available from the County.

10. Records must be maintained for varying time periods.
11. Coordination with the Station Chiefs, including the assignment of a checker for

applications around energized facilities is a requirement.
12. Annually report pesticide use on National Forest lands to the District Ranger by

09/30.  (This the end of the Agency’s fiscal year).
13. Comply with the Implementation Plan that was prepared for the PG&E/SCE EA

when applying any pesticide.
14. Project located below 3000 ft. in elevation that may potentially have elderberry

plants will need to receive an evaluation and if elderberry plants are identified
within the project that may include a take, compliance with Fish & Wildlife
Guidelines will be mandatory.

Joe Tanski
Project Coordinator



MEMORANDUM

JULY 21, 2003

   SUBJECT:    Additional Projects - 2003/2004

   The following projects have been proposed to be added to the Vegetation
   Management Program for the 2003/2004 period.

   Project Number and Description

1.  Willow Creek Guaging Sta. Remove riparian veg. from under cableway.
hand clearing only.

2.  PH 2/2A- 12 kV Substation Clean out sediment from substation and reinforce
 drainage ditch above substation to prevent
  sediment deposition in substation.

3.  PH 1 Gatehouse at top of
    Penstock

 Fall 3 marked small trees to provide safer
 approach for helicopter landing at the site.

4.  Dam 6  Remove on plant growing on face of downstream
side of the dam.

5.  Mammoth Pool Dam  Remove one willow growing on upslope face of
dam.

6. Road Brushing at the
    following locations:

a) Perimeter Road
b) Eastwood Elevator Bldg.

Access Road
c) Balsam Forebay Access

Road
d) Canyon Road
e) Camp 6 Road
f) BC 1 Flowline
g) Rock Creek Access Road
h) Million Dollar Mile Road

 In conjunction with brush hog, followup
 treatment with herbicide to control sprouting.

No herbicide followup.  Use not approved,
Awaiting approval for herbicide use.
No herbicide followup.  Use not approved.
 Brushing prescription to be developed after
  Field review of elderberry plants.
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Photo C-1 – Big Creek Lodge. The area within the community of Big Creek is identified a defensible fuel
profile zone where the ground vegetation has been brushed and thinned.  Ground fuels consisting of
brush vegetation and woody debris have been removed or thinned from around the building and between
the trees.  The trees in the area have been limbed to reduce limb density near the ground surface and to
remove dead branches.  Many of the buildings in Big Creek are constructed using non-flammable roofing
material.
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Photo C-2 – Big Creek Community.  This photograph shows that the brush and woody debris have been
thinned or removed from between the trees and along the road margins reducing the accumulation of
ground fuels.
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Photo C-3 – Powerhouse No. 1.  This photograph taken along the side of Powerhouse No. 1 shows that
the hillside area immediately adjacent to the structure is cleared of brush and woody debris.  Trees
adjacent to the building have been limbed back to provide a defensible space.  The building is of concrete
construction providing very good fire protection.
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Photo C-4 – Powerhouse No. 1.  This photograph taken behind the powerhouse shows the defensible
space area immediately adjacent to the structure which is cleared of brush and woody debris.  Trees
adjacent to the building have been limbed back to provide a defensible space and the building is of
concrete construction providing very good fire protection.
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Photo C-5 – Powerhouse No. 1 Switchyard.  This photograph shows the clearing of brush and woody
debris around the perimeter of the facility.
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Photo C-6 – Powerhouse No. 1 Switchyard.  This photograph shows clearing of ground fuels along the
perimeter of the facility.  One tree is overhanging the perimeter fence and should be limbed.
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Photo C-7 – Upper Canyon Road.  This area is located along the road 8S05, also referred to as the
Upper Canyon Road, approximately one mile west of the gate near the intersection with Huntington Lake
Road.  This photograph depicts the thick stands of young trees and dense understory of saplings and
brush.  Vegetation in this area is a mixed conifer pine belt forest (Douglas Fir, Yellow/JeffreyPine and
Incense Cedar).
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Photo C-8 – Upper Canyon Road.  This area is also located along the road 8S05 approximately one mile
west of the gate near the intersection with Huntington Lake Road.  This photograph depicts the thick
stands of young trees that are observed throughout this general area.  Vegetation in this area is a mixed
conifer pine belt forest (Douglas Fir, Yellow/Jeffrey Pine and Incense Cedar).
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Photo C-9 – Powerhouse 2/2A Facilities.  The Powerhouse 2 and 2A facilities and switchyard are located
in a steep walled canyon at an elevation of approximately 3,000 feet within a vegetation community
consisting of chaparral and oak woodland.
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Photo C-10 – Powerhouse 2/2A.  This photograph depicts the area immediately behind Powerhouse No.
2/2A.  The road, rock wall and perimeter area that is clear of woody debris and brush provides defensible
space.  The building is of concrete wall construction which provides good fire protection.
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Photo C-11 – Powerhouse 2/2A Switchyard.  This photograph shows the cleared area around the
perimeter of the switchyard to maintain a defensible space.  In addition the groundsurface within and
around the switchyard is covered with gunite to provide additional fire protection.
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Photo C-12 – Powerhouse 2/2A Switchyard.  This photograph shows the clearance of ground fuels and
gunite covering within and around the perimeter of switchyard.
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Photo C-13 - Powerhouse No. 8.  Powerhouse No. 8 and the associated facilities are located at the
confluence of Big Creek and the San Joaquin River in a steep walled canyon at an approximate elevation
of 2,200 feet.  This location is within a vegetation community consisting of chaparral and oak woodland.
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Photo C-14 – Powerhouse No. 8.  This photograph shows the powerhouse surrounded along three sides
by the Dam 6 forebay and therefore has a low fire risk or hazard.
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Photo C-15 - Powerhouse No. 8.  This photograph shows the steep rock hillside behind Powerhouse No.
8.  This hillside has little vegetative cover and provides a defensible space around the structure.



Land Management LAND 4 Fire Prevention and Protection Adequacy Evaluation

Copyright 2005 by Southern California Edison Company LAND 4-C-16

Photo C-16 - Mammoth Pool Powerhouse.  This photograph shows the powerhouse located along the
San Joaquin River in a steep walled canyon at an approximate elevation of 2,200 feet.  This location is
within a vegetation community consisting of chaparral and oak woodland.
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Photo C-17 – Mammoth Pool Powerhouse.  This photograph shows the defensible space cleared of
brush, grass and woody debris that is maintained around the perimeter of the Mammoth Pool
Powerhouse.



Land Management LAND 4 Fire Prevention and Protection Adequacy Evaluation

Copyright 2005 by Southern California Edison Company LAND 4-C-18

Photo C-18 – Big Creek No.3 Community.  The Big Creek No. 3 community, switchyard and powerhouse
are located at elevations between 1,400 to 1,600 feet within a vegetation community consisting of
chaparral and oak woodland.  The area within the community is a defensible fuel profile zone where
areas between the buildings and open areas are cleared of brush and woody debris.  Ground fuels in the
oak woodland setting consists predominately of grass and leaves.
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Photo C-19 – Big Creek No. 3 Community.  This photograph shows the workyard/corporation yard in the
Big Creek No. 3 community and depicts the defensible clearing of brush from open areas and around the
perimeter of the facility.  Ground fuels in the oak woodland setting consists predominately of grass and
leaves.
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Photo C-20 – Powerhouse No. 3.  This photograph shows the powerhouse located at the base of a steep
canyon with the hillside above the powerhouse building covered with thick brush.
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Photo C-21 – Powerhouse No. 3.  This photograph shows brush encroaching behind the powerhouse
building.  The vegetation could be cleared back to provide a better defensible space.  The building is of
concrete construction which provides good fire protection.
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Photo C-22 – Mammoth Pool Campground.  This photograph shows the area within the campground
clear of ground vegetation and fuels build up between the trees.  Ground vegetation in the area has been
brushed and thinned, and the tree limbs have been thinned.  This area is located at an elevation of
approximately 3,200 feet and is located at the transition zone between the lower oak woodland/chaparral
and the conifer forest.
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Photo C-23 - Logan Meadow Trailhead (near Mammoth Pool Reservoir).  This photograph shows an area
of sparse ground vegetation and fuels build up between the trees.  This area is located at an elevation of
approximately 3,200 feet and is located at the transition zone between the lower oak woodland/chaparral
and the conifer forest.
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Photo C-24 – Mammoth Pool Boat Launch Parking Area.  This photograph shows the transition zone
vegetation community from oak woodland to conifer forest.  The vegetation and understory in the boat
launch parking area has been thinned and cleared.
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Photo C-25 – Shaver Point, Shaver Lake.  This photograph shows the lake margin which is clear of fuel
accumulation.  Set back from the lake in the forest are stands of young and intermediate size trees with
sparse understory that may include young trees and shrubs.  The Shaver Lake area is located at about
5,400 feet elevation in a mixed conifer forest community.
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Photo C-26 – Camp Edison Boat Launch.  This photograph shows the lake margin which is clear of fuels
build.  Set back from the lake in the forest are stands of young and intermediate size trees with sparse
understory.
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Photo C-27 Camp Edison Campground.  This photograph shows the grounds within Camp Edison
brushed and cleared of ground vegetation and woody debris.  The limbs on the trees have been thinned
and dead branches have been removed.
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Photo C-28 - Camp Edison Campground.  This photograph shows the grounds within Camp Edison
brushed and cleared of ground vegetation and woody debris.  Ground vegetation when present is usually
sparse.  The limbs on the trees have been thinned and dead branches have been removed.



Land Management LAND 4 Fire Prevention and Protection Adequacy Evaluation

Copyright 2005 by Southern California Edison Company LAND 4-C-29

Photo C-29 – Dorabelle Campground, Shaver Lake.  This photograph shows the grounds within
Dorabelle Campground brushed and cleared of ground vegetation and woody debris.  Ground vegetation
when present is usually sparse.  The limbs on the trees have been thinned and dead branches have been
removed.
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Photo C-30 - Dorabelle Campground, Shaver Lake.  This photograph shows the grounds within Dorabelle
Campground brushed and cleared of ground vegetation and woody debris.  Ground vegetation when
present is usually sparse.  The limbs on the trees have been thinned and dead branches have been
removed.
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Photo C-31 – Huntington Lake Area.  This photograph was taken on the north side of the Huntington
Lake near Huckleberry Tract and shows an example of the typical stand of young and intermediate tree
sizes that are observed in the area.  The area is dominated with dense stands of young to intermediate
size trees with occasional pockets of woody debris and brushy ground fuels.
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Photo C-32 –Huntington Lake Area. T his photograph was taken on near Cedar Crest at Huntington Lake
and shows an example of woody debris and pockets of ground vegetation typical of forest clearings
around Huntington Lake.
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Photo C-33 –Huntington Lake Area.  This photograph was taken along an access road near Dam 3A and
shows an example of woody debris and pockets of ground vegetation typical of forest clearings around
Huntington Lake
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Photo C-34 - Deer Creek Campground, Huntington Lake.  This photograph shows the grounds within
Deer Creek Campground brushed and cleared of ground vegetation and woody debris.  Ground
vegetation is usually sparse or absent.  The limbs on the trees have been thinned and dead branches
have been removed.
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Photo C-35 - Deer Creek Campground.  This photograph shows the grounds within Deer Creek
Campground brushed and cleared of ground vegetation and woody debris.  Ground vegetation is usually
sparse or absent.  The limbs on the trees have been thinned and dead branches have been removed.
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Photo C-36 - Dowville Picnic Area, Huntington Lake.  This photograph shows the grounds within Dowville
Picnic Area brushed and cleared of ground vegetation and woody debris.  Ground vegetation is usually
sparse or absent.  The limbs on the trees have been thinned and dead branches have been removed.
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Photo C-37 – Florence Lake Dam. T his photograph shows an area that is dominated by granite domes
and outcrops.  The Florence lake area is at an elevation of approximately 7,000 feet.  The forest is a tall
open forest with sparse understory of chaparral and scrubs.  Understory vegetation is sparse and occurs
as low shrubs in forest openings.
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Photo C-38 – Dutch Creek Trailhead.  This photograph shows the open forest, sparse understory, and
granitic environment.  The forest is a tall open forest with sparse understory of chaparral and scrubs.
Understory vegetation is sparse and occurs as low shrubs in forest openings.
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Photo C-39 – Florence Lake Picnic Area.  This photograph shows dense stands of trees which are found
in riparian areas as can be observed at the Florence Lake Picnic Area.  This photograph shows that
ground fuels in the picnic area have been cleared by brushing and thinning, and that the lower branches
of the trees have been thinned.
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Photo C-40 – Mono Creek Campground.  This photograph shows the grounds within the campground
brushed and thinned to remove the build up of ground fuels.  The forest in this area is generally an open
forest with sparse ground fuels and granitic landscape.
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Photo C-41 – Mono Creek Trailhead.  This photograph shows the area around the trailhead brushed and
thinned to remove the build up of ground fuels.  The forest in this area is generally open with sparse
ground fuels and granitic landscape.
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Photo C-42 – Bear Ridge Trailhead.  This photograph shows the trailhead in the open forest, with sparse
understory in a granitic landscape.  Ground fuels in this area consist of the same woody debris and
sparse ground vegetation.
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Fire Potential and Risk Among Different Vegetation Communities in the Study
Area.

Fire potential and risk varies among different vegetation community types.  The relative
extent of fires within particular vegetation community types tend to increase as the
interval between fires lengthens (Swetnam 1993; Husari and Hawk 1994; Skinner and
Chang 1996).  Following is a description of each vegetation community type present
within the Project area and it’s associated fire potential and risk.

Cismontane Woodlands

Cismontane woodland communities are highly adapted to hot summer fires.  Mature
oaks can survive low-intensity fires and usually can resprout after crown fires.  Fires
within these community types are usually fast-moving.  Fuel accumulation tends to be
light.  Perennial plant species have transitioned into more annual species and promote
an earlier burning season than previously (Skinner and Chang 1996).  This community
type usually has a high fire frequency that, keeps shrub height low (Skinner and Chang
1996).  The fire frequency decrease during the last century may have increased the
density of shrubs within these communities.  The three community types designated as
cismontane woodlands within the Project area include Blue Oak Woodland, Gray Pine-
Chaparral Woodland, and Oak Woodland.

The Blue Oak Woodland Community is typically found in the Project area below 3,200
feet elevation.  This woodland is dominated by blue oaks (Quercus douglasii) but
usually includes several other oak species as well, along with gray pine (Pinus
sabiniana).  This community is found in the lower elevations of the Project area, it varies
from open savannas with grassy understories to fairly dense woodlands with shrubby
understories.  Some common species of this vegetation community are California
buckeye (Aesculus californica), Mariposa manzanita (Arctostaphylos viscida ssp.
mariposa), Yerba Santa (Eriodictyon californicum), and black oak (Quercus kelloggii).

The Gray Pine-Chaparral Woodland Community typically occurs in the Project area
between 1,800 and 5,000 feet elevation.  This woodland is dominated by species such
as Mariposa manzanita, ceanothus (Ceanothus spp.), and oaks (Quercus spp.), with
scattered emergent gray pines (Pinus sabiniana).  The shrub layer can vary from sparse
to thick.  Other common species of this vegetation community include California
buckeye, California coffeeberry (Rhamnus californica), and foothill ash (Fraxinus
dipetala).

The Oak Woodland Community is typically found in the Project area between 2,800 and
7,400 feet elevation.  This woodland is dominated by interior live oak (Quercus
wislizenii), canyon live oak (Q. chrysolepis), and black oak.  California buckeye, Yerba
Santa, and Mariposa manzanita are often present.  Stands vary from open savannas
with grassy understories (usually at lower elevations) to fairly dense woodlands with
shrubby understories.
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Chaparral

Vegetation in chaparral communities is adapted to periodic fires.  In this community type
fires tend to be severe and kill most of the herbaceous vegetation, which however
produce long-lasting seeds which quickly sprout after a fire (Christenson 1985; Mayer
and Laudenslayer 1988; Barro and Conrad 1991).  The community designated as
chaparral in the Project area is Mixed Montane Chaparral.

Mixed Montane Chaparral Community is generally found in the Project area between
2,800 and 9,400 feet in elevation.  This chaparral often forms a dense thicket, although
it is also found more sparsely distributed on rocky sites within the Project area.  Sierra
chinquapin (Chrysolepis sempervirens) and any of several species of manzanita
(Arctostaphylos spp.) or ceanothus (Ceanothus spp.), particularly greenleaf manzanita,
Mariposa manzanita, pinemat manzanita (Arctostaphylos nevadensis), mountain
whitethorn, and deerbrush (Ceanothus integerrimus) dominate mixed montane
chaparral.  Herbaceous understory is usually sparse, except in the few years
immediately following a fire.

Lower Montane Coniferous Forests

Fire provides for several functions in the conifer forest ecosystems of the Sierra Nevada
including: seedbed preparation; nutrient cycles; successional pattern; favorable wildlife
conditions; creation of a mosaic of age classes and vegetation types; numbers of trees
susceptible to attack by insects and disease; and both reducing and creating fire
hazards (Kilgore 1973).  Fire intensity of lower montane coniferous forests can range
from mild surface fires found in forests under natural conditions and intense fires found
in logged forests with dense underbrush (Kilgore 1973).  Generally, they tend to be low
to moderate in severity (Skinner and Chang 1996), but fires in lower montane
coniferous forests tend to be more hazardous than in upper montane coniferous forests
(Leopold et al. 1963; Biswell et al. 1968; Kilgore 1973).  Forests with lower fire
frequency tend to develop dense stands of incense cedar or white fir.  Ponderosa pine
and black oak trees usually increase in size with decreasing stand density but incense
cedar decreases (Warner 1980).  More frequent, low-intensity fires would probably favor
less shade-tolerant species such as ponderosa pine or black oaks, which is more
desirable.  The two lower montane coniferous forest types within the Project area
include Westside Ponderosa Pine Forest and Sierran Mixed Conifer Forest.

Westside Ponderosa Pine Forest Community is a lower montane coniferous forest
typically found in the Project area between 3,200 and 3,900 feet in elevation.  This is an
open forest dominated by ponderosa pine (Pinus ponderosa).  The understory usually
consists of scattered chaparral shrubs and young trees.  Other species commonly found
within this community are white fir (Abies concolor), incense cedar (Calocedrus
decurrens), canyon live oak, California coffeeberry, and black oak.

The Sierran Mixed Conifer Forest Community is a lower montane coniferous forest type
that occurs in the Project area between 3,400 and 7,800 feet elevation.  Several species
dominate this community, including ponderosa pine, fir (Abies spp.), and sugar pine
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(Pinus lambertiana).  Other typical species include incense cedar, black oak, Jeffrey
pine, and Douglas fir (Pseudotsuga menziesii).  The understory is usually sparse and
may include young trees as well as shrub and herbaceous species found in Jeffrey pine
forest.

Upper Montane Coniferous Forests

Lightning strike frequency is much higher in upper montane coniferous forests than in
lower forest and woodland communities.  Fires occur more frequently but they are less
likely to spread rapidly (Skinner and Chang 1996).  Fire intensity of upper montane
coniferous forests can range from mild surface fires found in forests under natural
conditions and intense fires found in logged forests with dense underbrush (Kilgore
1973).  Less ground fuel accumulates in upper than in lower montane coniferous forests
because of the shorter growing seasons, but decomposition rates can also be slower
(Kilgore 1973).  Fire hazard is lower in red fir forests than in other upper and lower
montane forest communities in the Sierra Nevada (Kilgore 1971; Kilgore 1973).  The
two community types designated as upper montane coniferous forests in the Project
area include Jeffrey Pine Forest and Jeffrey Pine/Fir Forest.

The Jeffrey Pine Forest Community is an upper montane coniferous forest type
generally found in the Project area between 5,300 and 8,400 feet elevation.  This is a
tall, open forest dominated by Jeffrey pine (Pinus jeffreyi), with a sparse understory of
chaparral or sagebrush scrub shrubs and young trees.  The understory may include
white fir, greenleaf manzanita (Arctostaphylos patula), mountain whitethorn (Ceanothus
cordulatus), wax currant (Ribes cereum), and mountain sagebrush (Artemisia tridentata
ssp. vaseyana).  Lodgepole pine (Pinus contorta ssp. murrayana) can be found in moist
areas.

Jeffrey Pine/Fir Forest Community occurs on drier slopes and flats and on coarse soils
typically found in the Project area between 5,600 and 9,400 feet elevation.  Jeffrey pine
and white fir dominate the tree layer, but lodgepole pine, western juniper (Juniperus
occidentalis), and red fir (Abies magnifica) are also common.  Lodgepole pine co-
dominates in some moist areas along the reservoirs and creeks.  Western juniper is
common on many of the drier slopes in the Project area and red fir occurs in some of
the higher elevation Jeffrey pine/fir forest, such as the northern side of Huntington Lake.
The understory is dominated by shrub species including greenleaf manzanita, mountain
whitethorn, Sierra gooseberry (Ribes roezlii), wax currant, and mountain sagebrush.
The herbaceous layer is generally sparse in forested areas, but typical herbaceous
species include spreading dogbane (Apocynum androsaemifolium), diffuse gayophytum
(Gayophytum diffusum ssp. parviflorum), and naked buckwheat (Eriogonum nudum ssp.
deductum).

Subalpine Coniferous Forests (Lodgepole Pine Forest)

Fires tend to be infrequent and of low severity in subalpine coniferous forests (Kilgore
1981).  When lodgepole pine stands are mature they tend to have sparse fuel
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accumulation (Parker 1986).  Therefore, ignition promotion and fire spread is low (Van
Wagtendonk 1991).

Lodgepole Pine Forest Community is a subalpine coniferous forest type found in the
Project area between 6,800 and 8,400 feet in elevation.  This forest is typically a dense
forest of slender trees, often consisting of nearly pure stands of lodgepole pines.
Understory vegetation is sparse in dense forest, but low shrubs and herbs are abundant
in forest openings.

Meadows

Meadows in the Sierra Nevada have fairly low fuel loads and a low fire frequency.
However, fires can spread rapidly in grasses (Anderson and Smith 1997).  The two
types of communities designated as meadows in the Project area include Dry Montane
Meadow and Wet Montane Meadow.

Dry Montane Meadow Community is generally found in the Project area between 6,600
and 7,600 feet in elevation in this part of the Sierra Nevada.  These meadows are
vegetated by a dense growth of perennial herbs and grasses, including horkelias
(Horkelia spp.), bluegrasses (Poa spp.), and mat muhly (Muhlenbergia richardsonis).

Wet Montane Meadow Community is typically found in the Project area between 3,800
and 9,400 feet in elevation.  These meadows are vegetated densely with sedges and
other perennial herbs, including rushes (Juncus spp.), California corn lily (Veratrum
californicum var. californicum), wandering daisy (Erigeron peregrinus), great red
paintbrush (Castilleja minuata), and white-flowered bog orchid (Platanthera
leucostachys).  Wet montane meadows have soils that remain saturated throughout the
year.  The wettest portions of these wet meadows tend to be dominated by inflated
sedge (Carex vesicaria) or small-fruited bulrush (Scirpus microcarpus).  Diversity
increases in transitional areas that are moist in the summer but not permanently
saturated.  Common species in this zone include Jeffrey’s shooting star (Dodecatheon
jeffreyi), slender cinquefoil (Potentilla gracilis var. fastigiata), Sierra rush (Juncus
nevadensis), and Torrey’s lotus (Lotus oblongifolius).

Riparian

Fire frequency in riparian areas is more variable than in upland vegetation communities
(Skinner and Chang 1996).  Riparian fires tend to be localized but to burn severely
(Skinner and Chang 1996).

Riparian Communities are found throughout the Project area and are composed of
several vegetation types including montane riparian scrub, aspen riparian forest,
montane black cottonwood riparian forest, and montane freshwater marsh.  Riparian
vegetation is generally found in narrow bands along streams, and is often separated by
rocky, unvegetated reaches.  Where the terrain is level and open, the riparian zone is
usually wider, and may merge into montane meadows.  The most extensive riparian
vegetation is Montane Riparian Scrub, generally dominated by alder (Alnus rhombifolia,
A. incana ssp. tenuifolia).  Willow (Salix lucida ssp. lasiandra, S. lemmonii, S.
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scouleriana) may be interspersed with alder, or may occasionally form mono-specific
stands.  Aspen (Populus tremuloides) groves (intermingled with lodgepole pine and
white fir) are fairly extensive in the level areas immediately downstream of Florence
Lake and are scattered elsewhere in the system.  Black cottonwood (Populus
balsamifera ssp. trichocarpa) occurs in small, scattered stands from Florence Lake to
Redinger Lake.  Riparian communities occur both on relatively fine-textured alluvia on
the smaller, shallower-gradient streams and also along the larger, faster flowing
streams.  Alders form dense thickets that tend to preclude development of an herb
layer.  However, openings in the canopy may support a diversity of wetland herbs such
as scouring rush (Equisetum arvense), arrow-leaf groundsel (Senecio triangularis),
fireweed (Epilobium angustifolium), cow parsnip (Heracleum lanatum), and streamside
bluebells (Mertensia ciliata).

Ruderal vegetation has been delineated primarily along roads and other disturbed areas
where the vegetation is subject to routine maintenance or disturbance.  Introduced
exotic species and some native species may be found in these areas.
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