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1.0 INTRODUCTION 

The City of Los Angeles Department of Water and Power (LADWP) is proposing to construct the Barren 
Ridge Renewable Transmission Project (BRRTP or Project) to access clean, renewable resources in the 
Tehachapi Mountain and Mojave Desert areas, and to improve reliability and upgrade transmission 
capacity. LADWP, the U.S. Department of Agriculture (USDA) Forest Service (Forest Service) and the 
U.S. Department of the Interior, Bureau of Land Management (BLM) are preparing a joint Environmental 
Impact Statement (EIS) / Environmental Impact Report (EIR) for the proposed BRRTP. LADWP is the 
California Environmental Quality Act (CEQA) Lead Agency, while the Forest Service and BLM are the 
federal Co-Lead Agencies under the National Environmental Policy Act (NEPA). 

The USDA Forest Service Strategic Plan for Fiscal Years 2007 through 2012 identifies the introduction and 
spread of invasive species as one of the four primary threats to the nation’s forests and grasslands (USFS 
2007). Some of the goals stated within the Strategic Plan are to “restore, sustain, and enhance the nation’s 
forests and grasslands,” and to “reduce adverse impacts from invasive and native species, pests, and 
diseases” using a 2002 baseline and 2012 target of 90% restoration and/or protection from invasive species 
(USFS 2007). Several federal laws and regulations require the Forest Service to manage and control noxious 
weeds on Forest Service lands. Among these are the Federal Noxious Weed Act of 1974, as amended (7 
U.S.C. 2801 et seq.), and NEPA (42 U.S.C. 4321-4346) and implementing regulations found at 40 Code of 
Federal Regulations (CFR) Parts 1500-1508 (FSM 1950; FSH 1909.15). Forest Service Manual 2080 (FSM 
2080), which governs the management of noxious weed on Forest Service lands, describes these laws and 
additional regulations in Section 1 (USFS 1995). In addition, the land management plan for each national 
forest or forest region, such as the Final EIS, Volume 1, Land Management Plans (USFS 2005), contains 
policies and guidelines for the prevention and control of invasive species. Plans and guidelines for the 
control of noxious weeds in the Pacific Southwest Region can also be found in that region’s Noxious Weed 
Management Strategy (USFS 2000). One of the requirements of FSM 2080 is “when any ground disturbing 
action or activity is proposed, determine the risk of introducing or spreading noxious weeds associated with 
the proposed action,” and further, to “determine the factors that favor the establishment and spread of 
noxious weeds and design management practices or prescriptions to reduce the risk of infestation or spread 
of noxious weeds” (USFS 1995).  

To comply with FSM 2080, this report 1) analyzes the risk of noxious weed introduction or spread 
associated with the BRRTP within the Angeles National Forest (ANF; Forest); and 2) identifies appropriate 
methodology, impact reduction strategies, mitigation measures, and General Practices (GPs) to reduce these 
risks. This report documents the known presence of noxious weeds along access roads within the Project 
area and helps to provide guidance for reducing their spread as related to the construction and operation of 
the BRRTP. 

1.1 PROJECT DESCRIPTION 
The Project is located in Kern and Los Angeles counties. As proposed by LADWP, it would be 76 miles 
in length, extending from the Barren Ridge Switching Station to Rinaldi Substation, and extending 
approximately 12 miles from the Castaic Power Plant to the proposed Haskell Canyon Switching Station. 
As shown in Figure 1, the proposed BRRTP would include the following:  

· Construction of 61 miles of a new 230 kilovolt (kV) double-circuit transmission line from the 
LADWP Barren Ridge Switching Station to the proposed Haskell Canyon Switching Station. This 
proposed line would cross 13 miles of National Forest System lands and four miles of public lands 
managed by the U.S. Department of the Interior, Bureau of Land Management (BLM); 
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· Construction of 12 miles of a new 230 kV circuit on the existing double-circuit structures from 
Haskell Canyon to the Castaic Power Plant. This line would cross four miles of National Forest 
System lands and less than one mile of public lands managed by the BLM; 

· Reconductoring of 76 miles of the existing Barren Ridge – Rinaldi (BR-RIN) 230 kV transmission 
line with larger-capacity conductors between the Barren Ridge Switching Station and the Rinaldi 
Substation. Thirteen miles of National Forest System lands and four miles of public lands managed 
by the BLM would be crossed by the reconductoring;  

· Construction of a new switching station in Haskell Canyon on LADWP-owned property located 
north of Santa Clarita and just south of the ANF-managed lands; 

· Expansion of the existing Barren Ridge Switching Station. 
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 FIGURE 1.  PROPOSED ACTION AND ALTERNATIVES. 
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1.1.1 Project Component Descriptions 
Component 1 - Construction of New 230 kV Double-Circuit Transmission Line 

The proposed new double-circuit 230 kV transmission line would consist of two Alternating Current 
(AC) lines from the Barren Ridge Switching Station to the new Haskell Canyon Switching Station. The 
proposed structures for the transmission line are self-supporting double-circuit steel lattice towers 
fabricated from unpainted galvanized steel members. Depending on the topography of the surrounding 
terrain, the height of the lattice structures would range from approximately 100 to 195 feet, with a typical 
span of 1,000 to 1,100 feet. Exact structure placement would be determined during engineering surveys 
and detailed design studies. A variety of engineering, constructability, existing access, and environmental 
issues are considered during structure siting within permitted rights-of-way (ROWs). 

LADWP proposes to utilize self-supporting steel lattice structures and tubular steel poles (TSPs) requiring 
concrete foundations. The steel lattice structures would require four footings (one for each leg) and TSPs 
require single footings. All footings would be steel-reinforced concrete piers and cast in place. Each 
concrete footing for lattice structures would be between 2.5 and 5.0 feet in diameter with an average 
depth of 20 feet depending on soil conditions. The foundations for TSPs would consist of augured holes 
approximately five to seven feet in diameter and 15 to 30 feet deep, depending on conditions. Formwork 
and galvanized steel reinforcing would be assembled in the hole prior to casting concrete in place. 
Reinforcing steel would become integral to the lower leg of the steel lattice structure during assembly and 
installation. An above-ground concrete form placed over each hole would result in a final concrete 
foundation height of 0.5 to 2.0 feet above ground level.  

The proposed new double-circuit 230 kV transmission line and installation of the new proposed circuit 
upgrades on existing structures is a bundled 715.5 kcmil “Starling” ACSS/AW (aluminum conductor steel 
supported/aluminum-clad steel wire). Each circuit would consist of three phases (or “wires”). To increase 
the current-carrying capacity of the transmission lines and reduce power loss, the proposed Project would 
utilize bundled conductors installed for each phase. Bundled conductors consist of two or more conductor 
cables connected by a non-conducting spacer. The new double-circuit 230 kV transmission line utilizing 
double-bundled conductors would consist of a total of 12 wires.  

Minimum conductor height above the ground, under normal operation, is 31 feet. Greater clearances may 
be required in certain areas. Minimum conductor clearance would dictate the exact height of each tower 
based on topography, safety clearance requirements, land use, tower spacing, temperature, wind loading, 
and electromagnetic field potential. Insulators are used to provide the physical connection of conductors 
to structures. These system components are made of very low conducting materials (polymer insulators) 
that inhibit the flow of electric current from energized conductors to ground or to other energized system 
elements. Insulators and their associated hardware are to be configured in an “I” assembly to support 
conductors while maintaining required distances between phases and grounded structures. Each “I” string 
would consist of six-inch diameter insulators between six and eight feet long. 

Existing paved and unpaved highways and roads would be used for access whenever possible. Where new 
access roads are required for construction, operation, or maintenance of the Project, they would be 
constructed to support the weight of construction vehicles and would typically be 16 feet wide, consisting 
of a 12- to 14-foot driving surface with a side drainage system between one and two feet in width. 
Permanent roads would be constructed where necessary, or where it is required by the landowner or land 
managing agency. On National Forest System (NFS) lands, approved herbicides would be utilized within 
the Project area on select invasive plant species. Invasive plant surveys/control would continue for the life 
of the Project. 
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BLM, USFS, and LADWP identified the four Alternatives below to be carried forward and analyzed in 
the EIS/EIR, along with the No Action Alternative; they are illustrated in Figure 2-11. All alternatives 
were evlauted in the biological evaluation.  

No Action Alternative 

The No Action Alternative is required by NEPA and CEQA. Under the No Action Alternative, the 
construction of the new 230 kV transmission line, addition of a new circuit on existing structures from 
Haskell Canyon to the Castaic Power Plant, reconductoring of the existing Barren Ridge to Rinaldi (BR-
RIN) 230 kV transmission line, construction of a Haskell Canyon Switching Station, and expansion of the 
existing Barren Ridge Switching Station would not occur.  

Alternative 1 

The new 230 kV transmission line for Alternative 1 would be 83 miles long and run from the Barren 
Ridge Switching Station to the proposed Haskell Canyon Switching Station, and is the westernmost 
alternative. The addition of 12 miles of a new 230 kV circuit from the Castaic Power Plant to the 
proposed Haskell Canyon Switching Station would parallel the new 230 kV transmission line for eight 
miles. Reconductoring of 76 miles of the existing BR-RIN 230 kV transmission line would occur in a 
separate utility corridor. Alternative 1 has the potential to impact portions of unincorporated Kern and Los 
Angeles Counties; the communities of Holiday Valley Estates, Castaic, and Saugus; and Cities of Mojave, 
Santa Clarita, and Los Angeles. Eight and a half miles of the new transmission line would be constructed 
by helicopter.  

Alternative 2 (LADWP’s Proposed Action and Federal Agency Preferred Alternative) 

The new 230 kV transmission line for Alternative 2 would be 61 miles long, and run from the Barren 
Ridge Switching Station to the proposed Haskell Canyon Switching Station, paralleling LADWP’s 
existing BR-RIN 230 kV transmission line for the entire length. The existing BR-RIN would be 
reconductored as part of the Project and, for approximately 1.5 miles, the two new 230 kV circuits would 
be placed on existing four-circuit structures that are located just north of the proposed Haskell Canyon 
Switching Station (see Figure 2-3). Impacts would be concentrated along this utility corridor and have the 
potential to affect portions of unincorporated Kern and Los Angeles Counties; the communities of Willow 
Springs, Antelope Acres, Elizabeth Lake, Green Valley, and Saugus; and Cities of Mojave, Santa Clarita, 
and Los Angeles. The addition of a new 230 kV circuit from the Castaic Power Plant to the proposed 
Haskell Canyon Switching Station would occur in a separate utility corridor from that of the new 230 kV 
transmission line. 

Alternative 2a 

Alternative 2a’s new 230 kV transmission line from Barren Ridge Switching Station to the proposed 
Haskell Canyon Switching Station would be 63 miles long, and very similar to Alternative 2. They share 
the same proposed alignment for 56 miles, but seven miles would be re-routed around Green Valley and 
would create a new utility corridor through the Angeles National Forest. The same communities as 
Alternative 2 would be potentially impacted. 

Alternative 3 

The new 230 kV transmission line for Alternative 3 would be 76 miles long and is the easternmost 
alternative. Approximately 38 miles of Alternative 3’s northern alignment would parallel the 
reconductoring of BR-RIN, and impacts would be concentrated within the same corridor. Thirty-four 
miles of the southern portion of the Alternative would be placed in a separate utility corridor from the 
reconductoring; 11 miles of Alternative 3 would not be within an existing LADWP corridor. The 
installation of a new 230 kV transmission circuit would be placed on existing structures and not share a 
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corridor with the new double-circuit 230 kV transmission line from Barren Ridge Switching Station. 
Alternative 3 has the potential to impact portions of unincorporated Kern and Los Angeles Counties; 
communities of Willow Springs, Leona Valley, Antelope Acres, Agua Dulce, Castaic and Saugus; and 
Cities of Mojave, Lancaster, Palmdale, Santa Clarita, and Los Angeles. Of all the Alternatives, this 
Alternative would have the potential to impact the most areas since the three Project components would 
be located in three separate areas.  

Component 2 - Addition of New 230 kV Circuit 

Between the proposed Haskell Canyon Switching Station and the existing Castaic Power Plant, LADWP 
proposes the addition of 12 miles of a new 230 kV transmission circuit onto existing Castaic – Olive 
230 kV transmission line structures. Approximately 300 feet of BLM-managed public lands and four 
miles of NFS lands would be traversed. This new circuit would be called Castaic – Haskell Canyon #4 
and would utilize the same conductor (bundled 715.5 kcmil “Starling” ACSS/AW) as that proposed for 
the new 230 kV transmission line. 

The addition of a new circuit on existing tower structures would require many of the same construction 
activities associated with a new transmission line. However, all work would be within existing ROWs and 
no new towers would be constructed. Some towers may need to be modified or reinforced to carry the 
additional weight of the new conductor.  

Component 3 - Reconductoring of Existing Transmission Line 

LADWP proposes the reconductoring of approximately 75 miles of the existing BR-RIN 230 kV 
transmission line with larger conductors from the Barren Ridge Switching Station to Rinaldi Substation 
(towers 176-1 through 251-1). The existing conductors (954/ 2,312 kcmil) would be replaced with a new 
1,433.6 kcmil “Merrimack” ACSS/TW/HS conductor (aluminum conductor steel supported/trapezoidal 
wires/high strength). 

The upgrade of the existing BR-RIN would also require many of the same activities of the new 
transmission line (surveying of ROW, rehabilitation of existing access and spur roads, clearing of ROW, 
conductor installation, ground rod installation, and cleanup). The existing conductor would be removed 
using a pulling line, and replaced with the new conductor. All work would be restricted to within the 
existing ROW, and no additional ROW would be required. Some of the towers would need to be 
modified, replaced, and/or foundations reinforced/replaced to carry the additional weight of the new 
heavier conductor as determined by engineering studies. 

Component 4 - Construction of New Switching Station 

LADWP proposes the construction of a new switching station in Haskell Canyon, located south of the 
ANF on LADWP-owned property. The proposed location is at the convergence of several existing and 
proposed 230 kV transmission lines including the existing BR-RIN, the proposed Barren Ridge – Haskell 
Canyon, existing Castaic – Northridge, Castaic – Sylmar, Castaic – Olive, and the proposed Castaic – 
Haskell Canyon.  

The station would be approximately 400 feet by 600 feet to accommodate the necessary equipment such 
as steel support structures, circuit breakers, disconnect switches, and associated equipment, and a relay 
house and control house containing control and protective relaying equipment. The relay and control 
houses would each be approximately 30 feet long by 12 feet wide by 10 feet high and constructed of gray 
concrete block. The station yard would include a paved internal access road approximately 16 feet wide, 
and would be enclosed by chain-link fencing with barbed-wire extension for security.  
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Multiple transmission lines will terminate within the switching station (e.g., the new and existing Barren 
Ridge – Haskell and Castaic – Haskell Canyon transmission lines) and would require the installation of 
galvanized steel structures. High-voltage bus work consisting of aluminum jumpers and tubing would be 
installed. 

Component 5 - Expansion of Existing Switching Station 

LADWP proposes expansion of the existing Barren Ridge Switching Station to the east for an area of 235 
feet by 500 feet, which would increase the total station size to 485 feet by 500 feet (approximately 5.6 
acres). The expansion area of the station would include electrical structures and equipment for the 
addition of transmission lines, a material staging area, roadway within the station, and drainage area.  

Expansion of the existing switching station would be very similar to the construction of the Haskell 
Canyon Switching Station. Expansion would consist of preconstruction surveys, site preparation and 
grading, installation of reinforced concrete foundations, installation of electrical conduits for equipment 
power and control, and installation of structures and equipment.  

It is estimated that approximately 700 cubic yards of concrete would need to be delivered to the switching 
station site for the foundations. Foundation work would require approximately 80 trips to the site by 40-
ton, 10-yard capacity concrete trucks over an approximate 45-day working period. Equipment required 
for station construction would include graders and excavators, backhoes, drill rigs, concrete trucks, trucks 
and flatbed trailers. Cranes, man-lifts, portable welding units, line trucks and mechanic trucks would also 
be required. An estimated eight months with approximately 60 workers would be required to expand the 
station.  

1.1.2 Construction Activities 
This section briefly describes the construction activities associated with the Project The general sequence 
of transmission line construction includes: surveying and staking the centerline; construction of access 
roads; ROW clearing; installation of foundations; tower assembling and installation; conductor 
installation; ground rod installation, and site cleanup and reclamation. The ROW and preliminary design 
features are briefly summarized below. A general sequence for substation improvements is not included 
in this section as substation construction activities are site-specific. 

Surveying Activities 

The LADWP must first obtain survey permits for the portion of the Project crossing federal lands 
managed by the Forest Service and the BLM, and rights-of-entry for private lands. This would include the 
issuance of a 50-year term Special Use Permit to LADWP by the Forest Service and a Right-of-Way 
Grant issued by the BLM. For survey on affected private lands, LADWP would need to negotiate rights-
of-entry with the local landowners. Once survey permits are obtained, construction survey work would 
consist of locating the centerline, tower center hubs, ROW boundaries, and tower access roads. All of 
these activities would begin approximately one year prior to the start of construction. Cultural resources 
and threatened and endangered species intensive surveys would begin once the survey of the centerline 
and access roads is completed and clearly marked.  

Construction of Access Roads 

The construction, operation, and maintenance of the proposed transmission line would require that heavy 
vehicles access tower sites along the ROW. All new access roads would be constructed to support the 
weight of these vehicles and would typically be 16 feet wide, consisting of a 12- to 14-foot driving 
surface with a side drainage system between one and two feet in width. Road standards would be 
addressed specifically in the Construction, Operation, and Maintenance Plan (COM Plan) and the Plan of 
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Development (POD) during the engineering phase of the Project, and prior to a Notice to Proceed from 
the Forest Service and BLM. 

Existing paved and unpaved highways and roads would be used where possible. Roads along existing 
utility corridors would also be used where possible to minimize new access road construction. In locations 
where existing roads could be used, that are located in close proximity to the proposed or existing ROW 
centerlines, only new spur roads to the tower sites would be constructed. The specific locations and 
design of all new access and spur roads would be determined during final Project design. Table 1 lists the 
estimated ground disturbance of access and spurs roads based on terrain. 

TABLE 1. BRRTP GROUND DISTURBANCE ESTIMATES OF ACCESS AND SPUR ROADS BASED ON 
TERRAIN 

Ground Disturbance 
Categories 

Access Roads Spur Roads 
(average width 16 feet) 

Average 
Width 
(feet) 

Average Miles 
of Roads Per 

Mile of 
Transmission 

Line 

Average Acres of 
Disturbance Per Mile of 

Transmission Line* 

Average Miles 
of Roads per 

Mile of 
Transmission 

Line 

Average 
Acres of 

Disturbance 
Per Mile of 

Transmission 
Line 

1. Existing roads or 
agricultural land; no 
widening anticipated 

16 n/a n/a 0.3 0.6 

2. Existing 8 ft wide roads 
that require an additional 
8 ft of widening  

16 1.0 to 2.5 Permanent 0.9 to 2.4 0.3 0.6 

3. Construct new road on 
flat terrain (0-10%) 16 1.0 to 2.5 Permanent 1.9 to 4.8 0.3 0.6 

4. Construct new road on 
sloping terrain (10-20%) 24* 2.5 to 4.0 Temporary 7.3 to 11.6 

Permanent 4.8 to 7.7 0.5 1.0 

5. Construct new road on 
steep terrain (20-30%) 48* 4.0 to 6.0 Temporary 23.3 to 34.9 

Permanent 7.7 to 11.6 0.8 1.6 

6. Construct road on very 
steep terrain (greater than 
30%) 

96* 6.0 to 8.0 Temporary 69.8 to 93.1 
Permanent 11.6 to 15.5 1.0 1.9 

*Categories 4 through 6 access roads would be re-vegetated back to 16 feet wide after construction of the transmission line.  

Wherever possible, roads would be built at right angles to streams and washes. Culverts or other drainage 
structures would be installed as necessary across stream and washes but the roads would usually follow 
the natural grade. In addition, road construction would include dust control and erosion control measures 
in sensitive areas. All existing roads would be left in a condition equal to or better than their condition 
prior to the construction of the transmission line. Gates would be installed where required at fenced 
property lines to restrict general vehicular access from or to the ROW. Where identified within the 
environmental studies for mitigation purposes, access roads may be excluded or limited within specific 
sensitive areas, such as Riparian Conservation Areas (RCAs) on the ANF.  

Clearing Right-of-Way  

The clearing of some natural vegetation may be required. However, selective clearing would be 
performed only when necessary to provide for surveying, electrical safety clearances, line reliability, and 
maintenance. Topping or removal of mature vegetation, under or near the conductors, would be done to 
provide adequate electrical clearance as required by the National Electrical Safety Code, the North 
American Electrical Reliability Corporation, and California Public Utilities Commission General Order 
95 standards. 
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Trees that could fall onto the lines or affect lines during wind-induced line swing would be removed. 
Normal clearing procedures are to top or remove large trees and not disturb smaller trees. Where there is a 
direct conflict between trees and clearance standards, the removal of trees would be jointly reviewed and 
agreed upon between LADWP and the owners or managers of the property. Rights-of-way would not be 
chemically treated unless necessary to comply with requirements of a permitting agency. On NFS lands, 
approved herbicides would be utilized within the Project area on select invasive plant species. Invasive 
plant surveys and control would continue for ten years or until the success criteria is met. 

Tower Site Clearing  

After access roads are developed, preparation of individual structure sites would be required prior to 
installation of the structures. At each tower site, leveled areas (pads) would be needed to facilitate the safe 
operation of equipment such as construction cranes, vehicles, and materials, and to assemble and install 
towers. At each tower site, a temporary work area of approximately 200 feet square in flat terrain and 200 
by 250 feet in areas with slopes greater than eight percent would be needed. However, many tower sites 
would be considerably smaller depending on the size of the tower, the terrain, and biological resource 
considerations, among other factors. The work area would be required for the location of tower footings, 
assembly of the tower, and the necessary crane maneuvers. Vegetation would be cleared or herbaceous 
vegetation would be crushed only when necessary. After line construction, all pads not needed for normal 
transmission line maintenance would be restored to previous contours to the extent feasible and 
revegetated where required by a permitting agency.  

Staging Areas and Batch Plants  

It is anticipated that several construction yards or staging areas would be required for materials storage, 
construction equipment, construction vehicles, and temporary construction offices. Staging areas would 
be approximately five acres in size, and located near each end of the transmission line and at various 
locations approximately every 15 miles along the proposed line route. Some staging areas may need to be 
graded; however, vegetation would be crushed in most cases and not bladed. The LADWP would 
negotiate with landowners for specific locations of the staging areas. 

Concrete for use in constructing foundations would be dispensed from a portable concrete batch plant 
located at approximately 15 mile intervals along the proposed line route. A rubber-tired flatbed truck and 
tractor would be used to relocate each plant along the ROW. Commercial ready-mix concrete would be 
used when access to tower construction sites is economically feasible. 

The construction yards and batch plants would serve as field offices, reporting locations for workers, 
parking space for vehicles and equipment, sites for material storage, and stations for equipment 
maintenance. Facilities would be fenced and their gates locked. Security guards would be stationed where 
needed. Table 2 lists the estimated disturbance for the various staging sites. 

TABLE 2.  BRRTP ESTIMATED TEMPORARY DISTURBANCE FOR STAGING SITES 

Disturbance Description 
Categories 1 through 3 

Flat (0 – 10% slope) 
Categories 4 through 6 

Mountainous (10 – 30% slope) 
Estimated Disturbance 

Dimension 
Average 

Disturbance 
Estimated Disturbance 

Dimension 
Average 

Disturbance 

Structures 200 x 200 ft. per structure 
(0.9 acre per structure) 

4.6 acres 
mile 

per 200 x 250 ft. per structure 
(1.2 acres per structure) 

5.8 
mile 

acres per 

Pulling and tensioning 
sites 

200 x 500 ft (2.3 acres) 
One site every 2.5 miles 

0.9 
mile 

acre per 200 x 500 ft (2.3 acres) 
One site every 2 miles 

1.2 
mile 

acres per 
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Disturbance Description

Categories 1 through 3
Flat (0 – 10% slope)

Categories 4 through 6
Mountainous (10 – 30% slope)

Estimated Disturbance 
Dimension

Average 
Disturbance

Estimated Disturbance 
Dimension

Average 
Disturbance

Sleeving and 
miscellaneous stringing 
operations 

100 x 200 ft. (0.5 acre) 
One site every 2.5 miles 

0.2 
mile 

acre per 100 x 200 ft (0.5 acre) 
One site every 2 miles 

0.2 
mile 

acres per 

Guard structures at major 
crossings 

200 x 300 ft. (1.4 acres) 
One crossing every 
miles 

0.3 5 mile 
acre per 200 x 300 ft. (1.4 acres) 

One crossing every 5 miles 
0.3 
mile 

acres per 

Material staging sites 400 x 540 ft. (5 acres) 
One site every 15 miles 

0.3 
mile 

acre per N/A N/A 

Concrete batch plants 
(maximum of 3) 

5 acres, 
distance 

30 mile haul 0.2 
mile 

acre per N/A N/A 

Total Temporary 
Disturbances 6.5 acres per mile 7.5 acres per mile 

Foundation Installation  

Tower foundations for the lattice structures would consist of drilled concrete piers. The foundation 
process would start with the boring of four holes for each lattice structure. The holes would be bored 
using truck-mounted excavators with various diameter augers to match diameter and depth requirements 
of the foundation sizes. 

For a typical suspension lattice tower, each hole would typically be 2.5 feet in diameter and 20 feet deep, 
depending on soil conditions. For the larger angle or dead-end structures, wider and deeper foundation 
holes may be required up to five feet in diameter and 30 or more feet deep, depending on soil conditions. 
Each foundation would extend above the ground line between six inches and four feet. In extremely sandy 
soils, soil stabilization by water or a gelling agent may be used during excavation. 

Following excavation of the foundation holes, formwork and reinforcing steel would be installed and 
concrete would be placed. Reinforcing steel cages would be assembled at laydown yards and delivered to 
each structure location by flatbed truck. The pre-cast footing would be lowered into the excavated 
foundation hole, positioned, and backfilled. The cast-in-place footing would be installed by placing 
reinforcing steel and a tower stub into the foundation hole, positioning the stub, and encasing it in 
concrete. Spoil material would be used for fill where suitable. The foundation excavation and installation 
would require access to the site by a power auger or drill, a crane, material trucks, and ready-mix trucks. 
Typical suspension structures would require approximately 25 to 40 cubic yards of concrete and dead-end 
structures would require approximately 120 cubic yards of concrete.  

Tower Assembly and Installation  

The size of framing pads for each structure (assembly sites) would be approximately 40,000 square feet. 
The location of these sites has not yet been determined, but exact locations would be identified within the 
COM Plan and POD prior to a Notice to Proceed from the agencies. Lattice towers would be assembled at 
each site, installed and bolted to the foundations. Bundles of steel members and associated hardware 
would be transported to each tower site by truck. Steel members would be assembled into subsections of 
convenient size and weight on the ground. Assembly would be facilitated with a small rough-terrain 
crane. The assembled subsections would be hoisted into place by a large crane and then fastened together 
to form a complete tower.  
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Conductor Installation  

After the towers are installed, insulators, hardware, and stringing sheaves would be delivered to each 
tower site. The towers would be rigged with insulator strings and stringing sheaves at each ground wire 
and conductor position. Sheaves are rollers that are temporarily attached to the lower end of the insulators 
to allow the conductor to be pulled, or “strung,” along the line. 

Pilot lines would be pulled (strung) from tower to tower by a helicopter and threaded through the 
stringing sheaves at each tower. Following pilot lines, a larger-diameter, stronger line (pulling line) would 
be attached to conductors to pull them onto towers. This process would be repeated until the ground wire 
or conductor is pulled through all sheaves. Ground wire and conductors would be strung using powered 
pulling equipment at one end and powered braking or tensioning equipment at the other end of a 
conductor segment. Sites for tensioning equipment and pulling equipment would be approximately 2.5 
miles apart.  

The tensioning and pulling sites would be approximately 200 feet by 500 feet. To the greatest extent 
practical, pulling and tensioning sites would be located within the transmission ROW. However, some 
pulling and tensioning sites may occur outside the ROW. Depending on topography, some grading may 
be required at pulling and tensioning sites to create level pads for equipment. Tensioners, line trucks, wire 
trailers, and tractors needed for stringing and anchoring the ground wire or conductor would be located at 
the tensioning sites. A puller, line trucks, and tractors needed for pulling and temporarily anchoring the 
counterpoise/ground wire and conductor would be located at the pulling sites. After installing the 
conductor and fiber optic shield wire, sagging, clipping and dead-ending activities would be performed. 
This process would involve adjusting tension of the conductors and shield wires, removing stringing 
sheaves, and permanently attaching the conductor to the insulators with specialized hardware. 

Ground Rod Installation  

Part of standard construction practice prior to wire installation would involve measuring the resistance of 
tower footings. If the resistance to remote earth for each transmission tower is greater than 10 ohms, 
counterpoise (grounds) would be installed to lower the resistance to 10 ohms or less. Counterpoise would 
consist of a bare copper-clad or galvanized steel cable buried a minimum of 12 inches deep, extending 
horizontally from one or more tower legs for approximately 200 feet. 

Switching Station Installation 

Construction of the new Haskell Canyon Switching Station would consist of preconstruction surveys, 
clearing and grading of access roads, site grading and drainage development, installation of concrete 
foundations and steel support structures, installation of below- and above-ground electrical conduits for 
equipment power and control, installation of below- and above-grade grounding conductors, and 
installation of control and relay houses. Equipment required for station construction would include 
graders and excavators, backhoes, drill rigs, concrete trucks, trucks and flatbed trailers. Cranes, man-lifts, 
portable welding units, line trucks and mechanic trucks would also be required. Construction of the 
switching station would require an estimated 12 months with approximately 60 workers.  

Site preparation work for the station would involve clearing and grading of access roads, clearing of the 
switchyard site, the cut-and-fill grading of the site, and placement and compaction of structural fill that 
would serve as a base for switching station facilities. The site would be graded to maintain current 
drainage patterns as much as possible. An approximately 16 foot wide paved road and 100 foot by 100 
foot gravel parking area would be required for worker access and parking. The yard would be covered 
with crushed-rock aggregate. Native vegetation would be re-established where possible outside the 
switchyard fence. 
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Following site grading and development, reinforced concrete foundations would be installed to support 
the steel structures and electrical equipment and control facilities. It is estimated that approximately 1,500 
cubic yards of concrete would need to be delivered to the switching station site for the foundations. 
Foundation work would require approximately 180 trips to the site by 40-ton, 10-yard capacity concrete 
trucks over an approximate 60-day working period. Subsequent to the foundation installation, trenches 
would be dug to facilitate placement of copper conductors for the station grounding mat.  

Cleanup  

Construction sites, material storage yards, and access roads would be kept in an orderly condition 
throughout the construction period. Refuse and trash would be removed from the sites and disposed of in 
an approved manner. Oils and fuels would not be dumped along the line. Oils or chemicals would be 
hauled to a disposal facility authorized to accept such materials. No open burning of construction trash 
would occur without agency approval. Microtrash would be cleaned from all work areas within known 
California condor habitat. Microtrash is a term used to describe small bits of debris like bottle caps, rags, 
screws, bolts, wires, glass, and other refuse materials found in condor habitat. 

Hazardous Materials within Corridor  

Petroleum products, such as gasoline, diesel fuel, helicopter fuel, crankcase oil, lubricants, and cleaning 
solvents, would be present within the transmission line corridor during construction. These products 
would be used to fuel, lubricate, and clean vehicles and equipment. These products would be 
containerized by fuel trucks or approved containers. When not in use, hazardous materials would be 
properly stored to prevent drainage or accidents. 

Hazardous materials would not be drained onto the ground or into streams or drainage areas. Totally 
enclosed containment would be provided for all trash. All construction waste, including trash and litter, 
garbage, other solid waste, petroleum products, and other potentially hazardous materials, would be 
removed to a disposal facility authorized to accept such materials. All construction, operation, and 
maintenance activities would comply with all applicable federal, State, and local laws and regulations 
regarding the use of hazardous substances. The construction or maintenance crew foreman would ensure 
that all applicable laws are obeyed. In addition, an on-site inspector would be present during construction 
to make sure that all hazardous materials are used and stored properly. A health and safety plan would be 
developed as part of the COM Plan and POD during the engineering and preconstruction phase of the 
Project. 

Site Reclamation  

The ROW would be restored as required by the property owner or land management agency. All practical 
means would be used to restore the land to its original contour and to restore natural drainage patterns 
along the ROW. Because revegetation would be difficult in many areas of the Project where precipitation 
is minimal, it is important to minimize the area of disturbance during construction. All practical means 
would be used to increase the chances of vegetation reestablishment in disturbed areas. The total 
construction period would be approximately two years. The COM Plan, which would be completed 
during the engineering and preconstruction phase of the Project, would address specific site reclamation 
of all disturbed areas. 

Fire Protection  

A Fire Management Plan would be developed for the Project, and all applicable fire laws and regulations 
would be observed during the construction period. All personnel would be advised of their responsibilities 
under the applicable fire laws and regulations, including taking practical measures to report and suppress 
fires. 
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Construction Monitoring 

An approved compliance program would be developed to address mitigation requirements associated with 
the avoidance of sensitive plant and animal species, cultural sites, or other sensitive features located 
within or adjacent to the Project. Resource protection measures proposed by LADWP for this Project are 
described in the Section 4.5. These measures will be included in the POD. 

1.1.3 Operation and Maintenance Activities 
The nominal voltage for the BRRTP transmission line would be 230 kV AC. There may be minor 
variations of up to five percent above the nominal level depending upon load flow. Regular inspection 
and maintenance of overhead facilities is crucial for maintaining uniform, adequate, safe and reliable 
service. The 230 kV transmission line would be inspected five times annually, by two air patrols and three 
ground patrols. Maintenance would be performed as needed. When access would be required for non-
emergency maintenance and repairs, LADWP would adhere to the same precautions and procedures that 
were taken during the original construction. 

Emergency maintenance would involve prompt movement of repair crews to repair or replace any 
damaged equipment or infrastructures. Crews would be instructed to protect crops, plants, wildlife, and 
other resources of significance. Restoration procedures following completion of repair work would be 
similar to those prescribed for normal construction. The comfort and safety of local residents would be 
provided for by limiting noise, dust, and the danger caused by maintenance vehicle traffic. Details would 
be provided in the COM Plan and POD. 

Vegetation Management  

Vegetation management along the transmission line ROW is required by the North American Electrical 
Reliability Council (NERC), and regular inspection and maintenance of overhead transmission lines is 
crucial for maintaining uniform, adequate, safe and reliable service. In compliance with the NERC’s 
Standard FAC-003-l, LADWP will prepare a Vegetation Management Plan for the BRRTP. Vegetation 
management would consist of routine tree trimming to maintain the required minimum ten-foot clearance 
from conductors to vegetation (California Public Resources Code (PRC) 4293)); clearing flammable 
brush vegetation within a ten-foot radius around the base of transmission line towers in accordance with 
California PRC 4292; and clearing brush and trees adjacent to off-highway vehicle trails and access roads 
to permit adequate access to the facilities.  

Access Road Maintenance  

Access road maintenance consists of those activities necessary to allow continued access to the ROW 
and/or each tower structure. These activities may include grading, and maintenance of drainage systems, 
bridges, culverts, fences, gates and signs. Motor graders, backhoes, dump trucks and pickups are used to 
maintain access roads.  

Permitted Uses  

After the transmission line has been energized, land uses that are compatible with safety regulations (such 
as agriculture and grazing) would be permitted in and adjacent to the ROW. Incompatible land uses 
within the ROW include construction and maintenance of inhabited dwellings, and any use requiring 
changes in surface elevation that would affect electrical clearances of existing or planned facilities. Land 
uses on public lands that comply with local regulations would be permitted adjacent to the ROW, but 
would require approval from the appropriate agency. Permission to use the ROW on private lands would 
have to be obtained by LADWP. 
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Safety  

Safety is a primary concern in the design of the 230 kV transmission line. The AC transmission line 
would be protected with power circuit breakers and related line relay protection equipment. If conductor 
failure occurs, power would be automatically removed from the line. Lightning protection would be 
provided by overhead ground wires along the line. Electrical equipment and fencing at the substation 
would be grounded. All fences, metal gates, pipelines, and other metal components that cross or are 
within the transmission line ROW would be grounded to prevent electrical shock. If applicable, grounding 
outside of the ROW may also occur. 

Abandonment 

At the end of the useful life of the proposed Project, if the facility were no longer required, the 
transmission line would be abandoned. Subsequently, conductors, insulators, and hardware would be 
dismantled and removed from the ROW. Tower structures would be removed and foundations broken off 
below ground surface. 

If the line and associated ROW are abandoned at some future date, the ROW would be available for the 
same uses that existed prior to construction of the Project. Following abandonment and removal of the 
transmission line from the ROW, any areas disturbed to dismantle the line would be restored and 
rehabilitated to the extent possible.  

1.2 GENERAL PRACTICES AND MITIGATION MEASURES 
The following tables describe some of the proposed General Practices (GPs) and mitigation measures to 
reduce the spread of noxious weeds or protect native vegetation during the construction of the BRRTP. 
These were written by LADWP and apply to preconstruction, construction, and post-construction aspects 
of the Project. The GPs are considered to be part of the Project description for any Alternative that is 
chosen. The GPs were written for all resources of the Project. Because not all of these are applicable to 
biology or to vegetation management, ones that do not apply to biology or vegetation have been removed 
and show “not applicable” in the table below. The entire list can be viewed in the BRRTP Draft 
Environmental Impact Statement/Environmental Impact Report (DEIS/EIR) (USFS, BLM, and LADWP 
2011).  

TABLE 3.  GENERAL PRACTICES 

Plans 
GP-1 Plan of Development & Construction, Operation and Maintenance Plans. In consultation with the Forest 

Service and BLM Authorizing Officers prior to construction, LADWP shall develop a Construction, Operation 
and Maintenance Plan (COM Plan) with the Forest Service and Plan of Development (POD) with BLM. These 
plans shall be attached to and become a part of the Special Use and Right-of-Way Authorizations. The COM 
Plan and POD shall include, at a minimum, road maintenance specifications, vegetation treatment and 
rehabilitation specifications, and conditions on maintenance and replacement of improvements. The agencies 
may combine the POD and COM plans into a single document for the Project.  

GP-2 Not applicable 
GP-3 Not applicable 
GP-4 Not applicable 
GP-5 Not applicable 
GP-6 Not applicable 
GP-7 Not applicable 
GP-8 Not applicable 

GP-9 Not applicable 
GP-10 Not applicable 
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GP-11 Not applicable  
GP-12 Not applicable 

Construction Vehicles/Equipment 
GP-13 Not applicable 
GP-14 Not applicable 
GP-15 Not applicable 
GP-16 Not applicable 
GP-17 Not applicable 
GP-18 Not applicable 
GP-19 Not applicable 
GP-20 Not applicable 
GP-21 Not applicable 
GP-22 Not applicable 

Access Roads 
GP-23 Not applicable 
GP-24 To the extent practical, any re-grading of access roads shall be 

access of construction equipment, and erosion control measures.  
the minimum necessary to provide safe 

GP-25 Construction vehicles shall use paved roads to access the construction site when available. 
GP-26 Not applicable 
GP-27 Not applicable 
GP-28 Not applicable 
GP-29 Not applicable 
GP-30 Not applicable 
GP-31 Not applicable 
GP-32 Not applicable 
GP-33 In areas where soils and vegetation are particularly sensitive to disturbance, existing 

repaired only in areas where they are otherwise impassable or unsafe. 
access roads would be 

Construction Areas 
GP-34 Not applicable 
GP-35 Grading areas shall 

of the grading area. 
be clearly marked and no equipment or vehicles shall disturb slopes or drainages outside 

GP-36 Not applicable 
GP-37 In construction areas (e.g., marshalling yards, tower sites, spur roads from existing access roads) where 

ground disturbance is significant or where recontouring is required, surface restoration shall occur as required 
by the landowner or land management agency. The method of restoration will normally consist of returning 
disturbed areas back to their natural contour, reseeding, installing cross drains for erosion control as 
necessary, placing water bars in the road as necessary, and filling ditches. 

GP-38 Not applicable 
GP-39 Not applicable 
GP-40 Not applicable 
GP-41 Allow natural vegetation to reoccur on temporarily disturbed areas following the completion of construction. 
GP-42 Weed control measures 

and the Counties of Los 
on non-federal lands shall be 
Angeles and Kern Agricultural 

implemented as 
Commissions. 

determined in consultation with CDFG 

GP-43 Every effort will be made to minimize vegetation removal and permanent loss at construction sites. Native 
vegetation will be flagged for protection or stockpiled for recontouring use at the discretion of the Biological 
Monitor and the Construction Supervisor.  

GP-44 In construction areas where recontouring is not required, vegetation will be left in place wherever possible 
and the original contour will be maintained to avoid excessive root damage and allow for resprouting. 
Disturbance will be limited to overland driving where feasible to minimize changes in the original contours. 

GP-45 Not applicable 
GP-46 Not applicable 
GP-47 Not applicable 
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Surveys/Monitoring 
GP-48 Biological Monitor. For areas identified as environmentally sensitive, such as streams, wetlands, riparian 

areas, and other environmentally sensitive areas, a biological monitor shall be present during ground 
disturbing construction activities. The qualified biologist shall conduct monitoring for any area subject to 
disturbance from construction activities that may impact biological resources. The biological monitor’s duties 
include minimizing impacts to special-status species, native vegetation, wildlife habitat, and unique 
resources, as well as to identify potential issues or impacts to biological resources and report those to the 
authorized biologist. Where appropriate, the monitor will flag the boundaries of biologically sensitive areas 
and monitor any construction activities in these areas to ensure that ground disturbance activities and 
impacts occur within designated limits. 

GP-49 Worker Environmental Awareness Program. A Worker Environmental Awareness Program (WEAP) will be 
implemented to educate all construction personnel of the area’s environmental conditions and the 
environmental protection measures that must be adhered to. An environmental training program will be 
established to communicate environmental concerns and appropriate work practices, including spill 
prevention, emergency response measures, protection of biological and cultural resources, and proper Best 
Management Practice (BMP) implementation, to all construction and maintenance personnel.  

Coordination/Permits 
GP-50 Not applicable 
GP-51 Not applicable 
GP-52 Not applicable 
GP-53 Not applicable 
GP-54 Not applicable 
GP-55 Not applicable 
GP-56 Not applicable 
GP-57 Not applicable 
GP-58 Not applicable 
GP-59 Not applicable 

Noise 
GP-60 Not applicable 
GP-61 Not applicable 
GP-62 Not applicable 
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TABLE 4.  PROPOSED BRRTP MITIGATION MEASURES 

Mitigation 
Measure 

Description 

BIO-1 

Provide restoration/compensation for impacted sensitive vegetation communities. 

1a. The intent of this mitigation measure is to require LADWP to restore disturbed sites to pre-construction 
conditions or the desired future conditions per the Angeles National Forest (ANF) Land Management Plan 
(LMP). Before construction LADWP shall have a qualified biologist, where concurrence on the biologist has 
been provided by the USFS and BLM, document the community type and acreage of vegetation that would be 
subject to Project disturbance. Impacts to all oaks and native trees will be documented by identifying the 
species, number, location, and diameter at breast height (DBH). On non-federal lands, all protection and 
replacement measures shall be consistent with applicable local jurisdiction requirements, such as the Los 
Angeles County Oak Tree Ordinance.  
1) For NFS and BLM lands, the USFS and BLM shall review and approve a Habitat Restoration and 

Revegetation Plan, prepared by LADWP in coordination with the federal agencies, for the Project, which 
shall include plans for restoration, enhancement/re-vegetation and/or mitigation banking. For non-federal 
lands, LADWP shall prepare the Habitat Restoration and Revegetation Plan. Both plans shall include at 
minimum: (a) the location of the mitigation site (off-site mitigation may be required); (b) locations and 
details for topsoil storage; (c) the plant species to be used; (d) seed and cutting collecting guidelines; (d) 
a schematic depicting the mitigation area; (e) time of year that the planting will occur and the 
methodology of the planting; (f) a description of the irrigation methodology for container, bare-root or 
other planting needing irrigation; (g) measures to control exotic vegetation on site; (h) success criteria; (i) 
a detailed monitoring program; ( j) locations and impacts to all oaks and native trees (over three inches 
DBH); (k) locations of temporary or permanent gates, barricades, law enforcement patrolling, or other 
means to control unauthorized vehicle access on access and spur roads as deemed necessary by the 
USFS and BLM (NFS and BLM lands only). Restoration efforts will not adversely affect listed species or 
critical habitat, and measures will be implemented to protect these species during restoration. 

2) LADWP shall utilize a USFS/BLM approved locally collected seed mix, locally collected cuttings, bare-
root stock, etc., to revegetate areas disturbed by construction activities. All habitats dominated by non-
native species before Project disturbance shall be revegetated using appropriate native species. The 
seed mix shall consist of native, locally occurring species collected from local seed sources. Cuttings and 
bare-root stock shall be of local origin. Restoration shall include the revegetation of stripped or exposed 
work sites and/or areas to be mitigated with vegetation native to the area. No commercially purchased 
seeds, stock, etc., will be accepted without the approval of the USFS and BLM on NFS/BLM lands, and 
seeds must be certified to be free of noxious weeds. Revegetation shall include ground cover, grass, 
shrub, and tree species to match disturbed areas to surrounding conditions and to restore or improve 
wildlife habitat quality to pre-Project or higher levels. The Habitat Restoration and Revegetation Plan 
shall also include a monitoring element. Post seeding and planting monitoring reporting will be yearly 
from years one to five and every other year from years six to ten or until the success criteria are met. 
LADWP shall restore temporarily disturbed areas, including existing tower locations that are to be 
removed by the Project, to pre-construction conditions or the desired future conditions per the ANF LMP. 
If the survival and cover requirements have not been met, LADWP is responsible for replacement 
planting to achieve these requirements. Replacement plants shall be monitored with the same survival 
and growth requirements as previously mentioned. 

3) On NFS land, the USFS/LADWP will conduct a preconstruction evaluation of the probable impacts to all 
oaks and native trees (over 3 inches DBH) in all construction-related disturbance areas. This evaluation 
shall be incorporated into the Habitat Restoration Plan and shall include the species and number of 
individuals, their DBH, location, and potential impact type. Construction within the driplines of all native 
trees and oak trees/shrubs, and incidental trimming or damage to trees along the proposed access/spur 
routes, shall not occur until the trees are evaluated by a USFS botanist or authorized arborist. This 
person shall identify appropriate measures to minimize tree loss, such as the placement of fence around 
the dripline, padding vehicles, minimizing soil removal or adding spoil around driplines, and the 
placement of matting under the existing dripline during construction activities. On the ANF, if a tree must 
have any construction-related activities such as equipment or soil staging within the drip zone, root 
pruning, or excessive branch pruning (greater than 25% in one year), then the tree must be monitored for 
five years for tree mortality. If any of these identified trees dies during the monitoring period, then the tree 
must be replaced at the rate appropriate to the DBH.  
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Mitigation 
Measure

Description

4) The replacement ratios (using rooted plants in liners or direct planting of acorns [for oaks]) for native 
trees or any oaks that are to be removed on the ANF shall be as follows: trees from 3 to 5 inches DBH 
shall be replaced at 3:1; trees from 5 to 12 inches shall be replaced at 5:1; trees from 12 to 24 inches 
shall be replaced at 10:1; trees from 24 to 36 inches shall be replaced at 15:1; and all oaks greater than 
36 inches shall be replanted at a ratio of 20:1. The replacement ratio for damaged trees shall be 2:1 for 
trees with DBH less than 12 inches and a 5:1 ratio for trees with DBH greater than 12 inches. The DBHs 
for scrub oaks will be measured following California Department of Fish and Game (CDFG) guidelines. 
On the ANF, any oak or native tree that must be removed or killed as a result of construction or other 
Project-related activities shall be replaced in kind or mitigated (off-site) at a comparable value. 
Compliance shall be evaluated annually for years one to five and bi-annually for years six to ten (years 
after tree planting). Trees shall be planted at locations acceptable to the landowner or managing agency. 
All planting locations, procedures, and results shall be evaluated by an authorized arborist and USFS 
botanist. On non-federal lands, all protection and replacement measures shall be consistent with 
applicable local jurisdiction requirements, such as the Los Angeles County Oak Tree Ordinance.  

5) Permanent impacts on federal lands shall be determined by the appropriate federal manager (USFS and 
BLM) at the ratios stated below (Table BIO-MM-1) or at a comparable value. On NFS and BLM lands, 
impacts will be considered permanent if the trees are not likely to recover by ten years post-disturbance. 
Where on-site restoration is planned for mitigation of temporary impacts to vegetation communities, 
LADWP shall identify a Habitat Restoration Specialist, where concurrence has been provided by the 
USFS, to implement the method of restoration outlined by the USFS/BLM in the Habitat Restoration Plan. 

6) On USFS/BLM lands, the creation or restoration of habitat shall be monitored after mitigation site 
construction to assess progress and identify potential problems with the restoration site. This will be 
monitored on USFS/BLM lands until the success criteria are met or annually for years one to five, and bi-
annually for years six to ten. Remediation activities (e.g., additional planting, removal of non-native 
invasive species, or erosion control) shall be taken until the success criteria are met, if necessary, to 
ensure the success of the restoration effort. If the mitigation fails to meet the established performance 
criteria after the ten-year maintenance and monitoring period, monitoring and remedial activities shall 
extend beyond the ten-year period until the criteria are met or unless otherwise specified by the 
USFS/BLM (as appropriate). If a fire occurs in a revegetation area before the success criteria are met, 
LADWP shall be responsible for a one-time replacement. If a second fire occurs, no replanting is 
required, unless the fire is caused by LADWP activity. Off-site mitigation for NFS/BLM and non-NFS/BLM 
lands may be required if mitigation rates exceed what can be achieved on NFS/BLM land. This may be in 
the form of funding for land purchase for inclusion into the Angeles National Forest, mitigation banking, 
removing existing structures, or comparable restoration efforts. 

1b. During and after construction, USFS/BLM-identified potential or existing entrances to Project-related disturbed 
areas such as access/spur roads, pull sites, staging areas, fly yards, landing zones, etc. on NFS/BLM lands 
shall be gated, blockaded and/or concealed in some manner and maintained to prevent the unauthorized use 
by the general public. Signs prohibiting unauthorized use of these disturbance areas shall be posted on these 
barricades if deemed necessary by the USFS/BLM. If barricades are being compromised, law enforcement 
patrolling may also be implemented to control unauthorized access onto Project disturbance areas. 

1c. Treat cut tree stumps with Sporax. All stumps of trees (conifers and hardwoods) resulting from activities 
associated with construction of the Project shall be treated with Sporax according to product directions to 
prevent the spread of annosus root disease. Only licensed applicators shall apply Sporax. Sporax shall not be 
used during rain events unless otherwise approved by the USFS. 

TABLE BIO-MM-1.  SUMMARY OF ESTIMATED IMPACTS TO VEGETATION COMMUNITIES ON 
FEDERAL LANDS 

Vegetation Communities Jurisdiction 

Permanent Impacts (acres) Temporary Impact (acres) Total 
Estimated 
Mitigation 

(acres) 
Estimated 

Impact Ratio 
Estimated 

Off-site 
Mitigation 

Estimated 
Impact Ratio 

Estimated 
On-site 

Restoration 
Alternative 1 
Chamise Chaparral USFS 16.73 3:1 50.19 56.06 1:1 56.06 106.25 
Mojave Creosote Bush 
Scrub BLM 2.68 1:1 2.68 21.81 1:1 21.81 24.49 
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Permanent Impacts (acres) Temporary Impact (acres) Total 
Estimated 
Mitigation

(acres)
 Jurisdiction Estimated 

Impact Ratio
Estimated

Off-site 
Mitigation

Estimated 
Impact Ratio

Estimated 
On-site 

Restoration

Vegetation Communities

Mojave Wash Scrub BLM 0.25 1:1 0.25 2.05 1:1 2.05 2.30 
Riversidian Sage Scrub USFS 3.06 5:1 15.3 10.48 2:1 20.96 36.26 
Southern Coast 
Riparian Forest 

Live Oak USFS 0.05 5:1 0.25 0.38 2:1 0.76 1.01 

Southern Cottonwood 
Willow Riparian Forest USFS 0.42 5:1 2.1 0.86 2:1 1.72 3.82 

Southern Mixed Chaparral USFS 14.13 3:1 42.39 45.81 1:1 45.81 88.20 
Southern Sycamore 
Riparian Woodland

Alder USFS 0.13 5:1 0.65 0.25 2:1 0.5 1.15 

Southern Willow Scrub USFS 0.32 3:1 0.96 1.30 2:1 2.6 3.56 
Alternative 2 
Chamise Chaparral USFS 10.11 3:1 30.33 39.38 1:1 39.38 69.71 
Barren/developed USFS 7.8 1:1 7.8 24.8 1:1 24.8 32.6 
Mojave 
Scrub 

Creosote Bush BLM 2.69 1:1 2.69 21.82 1:1 21.82 24.51 

Mojave Wash Scrub BLM 0.25 1:1 0.25 2.06 1:1 2.06 2.31 
Riversidian Sage Scrub USFS 1.84 5:1 9.2 8.85 2:1 17.7 26.9 
Southern Coast 
Riparian Forest 

L vei  Oak USFS 0.69 5:1 3.45 3.39 2:1 6.78 10.23 

Southern Mixed C lhaparra USFS 3.24 3:1 9.72 8.77 1:1 8.77 18.49 
Southern Riparian Scrub USFS 0.33 3:1 0.99 0.66 1:1 0.66 1.65 
Southern Sycamore 
Riparian Woodland

Alder USFS 0.87 5:1 4.35 2.2 2:1 4.4 8.75 

Alternative 2a 
Chamise Chaparral USFS 10.11 3:1 30.33 39.38 1:1 39.38 69.71 
Barren/developed USFS 3.24 1:1 3.24 12.72 1:1 12.72 15.96 
Interior Live Oak 

 
Chaparral USFS 2.06 5:1 10.3 5.60 2:1 11.2 21.5 

Mojave 
Scrub 

Creosote Bush BLM 2.68 1:1 2.68 21.81 1:1 21.81 24.49 

Mojave Wash Scrub BLM 0.25 1:1 0.25 2.05 1:1 2.05 2.3 
Riversidian Sage Scrub USFS 1.84 5:1 9.2 8.85 2:1 17.7 26.9 
Scrub Oak Chaparral USFS 1.46 5:1 7.3 3.19 2:1 6.38 13.68 
Southern Coast 
Riparian Forest 

Live Oak USFS 0.69 5:1 3.45 3.40 2:1 6.8 10.25 

Southern Mixed Chaparral USFS 9.03 3:1 27.09 27.88 1:1 27.88 54.97 
Southern Riparian Scrub USFS 0.33 5:1 1.65 0.66 2:1 1.32 2.97 
Southern Sycamore 
Riparian Woodland

Alder USFS 0.81 5:1 4.05 1.64 2:1 3.28 7.33 

Alternative 3 
Chamise Chaparral BLM 0.00 1:1 0.0 0.02 1:1 0.02 0.02 
Barren/developed USFS 1.04 1:1 1.04 2.13 1:1 2.13 3.17 
Mojave 
Scrub 

Creosote Bush BLM 2.68 1:1 2.68 21.81 1:1 21.81 24.49 

Mojave Wash Scrub BLM 0.25 1:1 0.25 2.05 1:1 2.05 2.3 
Riversidian Sage Scrub USFS 9.57 5:1 47.85 28.19 2:1 56.38 104.23 
Scrub Oak Chaparral USFS 2.87 5:1 14.35 5.83 2:1 11.66 26.01 
Southern iR parian Scrub USFS 0.34 5:1 1.7 0.69 2:1 1.38 3.08 
New Circuit 
Chamise Chaparral USFS 8.03 3:1 24.09 23.05 1:1 23.05 47.14 
Riversidian Sage Scrub BLM 0.04 1:1 0.04 0.34 1:1 0.34 0.38 
Riversidian Sage Scrub USFS 1.98 5:1 9.9 5.96 2:1 11.92 21.82 
Southern Coast 
Riparian Forest 

Live Oak USFS 0.08 5:1 0.4 0.66 2:1 1.32 1.72 

Southern Cottonwood 
Willow Riparian Forest USFS 0.40 5:1 2.0 0.80 2:1 1.6 3.6 

Southern Sycamore 
Riparian Woodland 

Alder USFS 0.09 5:1 0.45 0.19 2:1 0.38 0.83 
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Permanent Impacts (acres) Temporary Impact (acres) Total 
Jurisdiction Estimated 

Impact Ratio
Estimated

Off-site 
Mitigation

Estimated 
Impact Ratio

Estimated 
On-site 

Restoration

Estimated Vegetation Communities Mitigation
(acres)

Reconductoring 
Chamise Chaparral 
(Segment ABG) USFS 16.07 3:1 48.21 32.65 1:1 32.65 80.86 

Barren/developed 
(Segment ABG) USFS 7.77 1:1 7.77 25.28 1:1 25.28 33.05 

Mojave Creosote Bush 
Scrub (Segment ABG) BLM 2.85 1:1 2.85 23.16 1:1 23.16 26.01 

Mojave Wash Scrub 
(Segment ABG) 

 
 

BLM 0.23 1:1 0.23 1.86 1:1 1.86 2.09 

Riversidian Sage
(Segment ABG)

Scrub USFS 5.07 5:1 25.35 10.30 2:1 20.6 45.95 

Southern Coast 
Riparian Forest 
ABG) 

L vei  Oak 
(Segment USFS 3.25 5:1 16.25 6.60 2:1 13.2 29.45 

Southern Mixed 
(Segment ABG)

C lhaparra  
 USFS 2.86 3:1 8.58 8.01 1:1 8.01 16.59 

Southern Riparian
(Segment ABG)

 Scrub 
 USFS 0.33 5:1 1.65 0.66 2:1 1.32 2.97 

Southern Sycamore 
Riparian Woodland 
(Segment ABG) 

Alder 
USFS 0.95 5:1 4.75 2.34 2:1 4.68 9.43 

Southern Coast 
Riparian Forest 
K) 

Live Oak 
(Segment BLM 0.02 1:1 0.02 0.04 1:1 0.04 0.06 

Southern Mixed 
(Segment K) 

Chaparral BLM 0.00 1:1 0.0 0.01 1:1 0.01 0.01 
Note: The permanent and temporary impact calculations provided above are estimates based on the impact model described in Appendix C of the Biological 
Resources Technical Report. Therefore, acreage numbers for the habitat types listed above may be smaller than those listed in the table. Preconstruction 
surveys will be conducted to estimate the acreage impacts and will be based on the final design not the impact model. 
 

 Mitigation
Measure Description 

BIO-2 

The following prescriptions would prevent the spread of invasive weeds into previously uninfested areas in the 
designated construction right-of-way. 

2a Prepare and implement a Weed Control Plan. LADWP/ANF/BLM shall prepare and implement a 
comprehensive, adaptive Weed Control Plan on NFS/BLM lands for pre-construction and construction 
invasive weed abatement. The long-term Weed Control Plan, including monitoring and eradication, will be 
defined as part of the 50 year Operations and Maintenance Permit. On the ROW easement lands 
administered by the USFS/BLM, the Weed Control Plan shall incorporate all appropriate and legal agency-
stipulated regulations including consulting with CDFG on CESA species. The Weed Control Plan shall be 
submitted to the USFS/BLM for final authorization of weed control methods, practices, and timing before 
implementation of the Weed Control Plan on public lands. Weed control on BLM lands using pesticides will 
require an approved BLM Pesticide Use Permit. Pesticide Use Permits are issued for a maximum of three 
years. ROW easements on private lands shall include adaptive provisions such as wheel and equipment 
washing for the implementation of the Weed Control Plan. The Weed Control Plan shall include the following: 
1) A pre-construction weed inventory shall be conducted on NFS and BLM lands by surveying all areas 

subject to ground-disturbing activity, including, but not limited to, tower pad preparation and construction 
areas, tower removal sites, pulling and tensioning sites, assembly yards, and areas subject to grading for 
new or improved access and spur roads. Weed populations that: (1) are rated High or Moderate for 
negative ecological impact in the California Invasive Plant Inventory Database (Cal-IPC 2006); (2) aid 
and promote the spread of wildfires (such as cheatgrass, Saharan mustard, and medusa head); and (3) 
are considered by the USFS and/or BLM as species of priority (for NFS/BLM lands only) shall be mapped 
and described according to density and area covered. In areas subject to ground disturbance, weed 
infestations shall be treated before construction according to control methods and practices for invasive 
weed populations designed in consultation with the USFS/BLM. The Weed Control Plan shall be updated 
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 Mitigation
Measure Description

and utilized for eradication and monitoring post-construction. 
2) Weed control treatments shall include all legally permitted herbicide, manual, and mechanical methods 

applied with the authorization of the USFS/BLM. The application of herbicides shall be in compliance with 
all State and federal laws and regulations under the prescription of a Pest Control Advisor (PCA), where 
concurrence has been provided by the USFS/BLM, and implemented by a Licensed Qualified Applicator, 
if the herbicide is in the restricted use category. The most effective herbicides with the least toxic 
surfactant available shall be used. Herbicides shall not be applied during or within 24 hours of a 70% 
chance of occurring rain event. Herbicides shall not be used within Riparian Conservation Areas (RCAs) 
on the ANF without approval of the USFS. In riparian areas, only water-safe herbicides, surfactants and 
adjuvants shall be used. Herbicides shall not be applied by spray equipment when wind velocities exceed 
10 mph. Herbicides applied by sponge or paintbrush to cut stumps shall not be applied at over 15 mph. 
In areas containing special-status plants or animals, there will be a 5- to 70-foot buffer where herbicides are 
not used. The size of the buffer will be determined and flagged for avoidance by an authorized 
botanist/biologist, based on phenology or life cycle at time of treatment, rareness and imperilment of 
species, vulnerability of herbicide being used, concentration of herbicide used based on no observed effect 
concentrations and/or environmental conditions and terrain. Where manual and/or mechanical methods 
are used, disposal of the plant debris will follow the regulations set by the USFS/BLM. The timing of the 
weed control treatment shall be determined for each plant species in consultation with the USFS/BLM 
(on NFS/BLM lands) with the goal of controlling populations before they start producing seeds. Pre-
emergent herbicides will only be used in areas that have a very low potential for supporting native plant 
species after disturbance, as determined by an agency botanist. 

For the preconstruction and construction of the Project, measures to control the introduction and spread of 
noxious weeds in the Project work area shall be taken as follows. 
3) On the ANF and BLM lands, surveying for new invasive weed populations and the monitoring of identified 

and treated populations shall be required at all sites impacted by construction (tower pads, staging areas, 
landing zones, etc.), including access/spur roads disturbed during the Project. Surveying and monitoring 
for weed infestations shall occur annually for years one to five and bi-annually for years six to ten, or until 
success criteria are met. Treatment of all identified weed populations shall occur at an appropriate 
interval so as to meet the success criteria. When no new seedlings or resprouts are observed at treated 
sites for three consecutive, normal rainfall years, the weed population can be considered eradicated and 
weed control efforts may cease for that impact site. 

4) During Project preconstruction and construction, all seeds and straw materials shall be weed-free rice 
straw, and all gravel and fill material shall be certified weed-free by the county Agriculture 
Commissioners’ Offices. Any deviation from this must be approved by a USFS/BLM botanist. All plant 
materials used during restoration shall be native, certified weed-free, and approved by the USFS/BLM. 

5) Before beginning preconstruction activities, the USFS, in coordination with LADWP, will determine 
suitable locations to install field washing stations as part of the Weed Control Plan. Before commencing 
construction activities, LADWP shall document that all vehicles, equipment, and tools used on the Project 
have been cleaned at existing construction yards or legally operating car washes. This is a one-time 
requirement designed to address the potential of new species of weeds being transported from outside 
the area. If, however, vehicles, equipment, or tools are used or driven off paved roads on non-NFS lands, 
washing must occur before entering USFS lands.  

During Project preconstruction and construction, all vehicles, equipment, or tools which will be used 
outside of permitted Project roadways shall be washed at the nearest station before operating off-road. In 
other areas also designated by the USFS, vehicles, equipment, and tools will be washed at the nearest 
station after exiting those areas. Vehicles that do not leave permitted Project roadways are not required 
to be washed after the initial washing described above. All washing shall take place where rinse water is 
collected and disposed of in either a sanitary sewer or landfill, unless otherwise approved by the USFS. 
Plant material may also be removed by air compressors, if effective equipment is located. Air washing 
must also occur at USFS botanist/LADWP-approved locations. 

Written daily logs shall be kept for all vehicle/equipment/tool washing that states the date, time, location, 
type of equipment washed, methods used, and staff present. The log shall include the signature of a 
responsible staff member. Logs shall be available to the USFS for inspection at any time and shall be 
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 Mitigation
Measure Description

2b

2c

2d

submitted to the USFS permit administrator on a monthly basis.  
6) During Project operation and maintenance activities, weeds shall be cleared and disposed of in assembly 

yards, helicopter landing areas, tower pads, spur roads, staging areas, and any other disturbance areas 
in a USFS/BLM-approved method.  

Remove weed seed sources from construction access routes. Before construction, LADWP shall initiate 
invasive species eradication. Populations to be treated will be small to moderate and isolated, but have the 
potential to spread aggressively during construction. Post-construction, these isolated populations will be 
included and treated according to the restoration plan. Per the Forest Service Manual (FSM) 2080 Best 
Management Practice (BMP) guideline, LADWP shall also remove or reduce sources of weed seed along the 
travel routes associated with Project construction. Weed species identified along the Alternatives and 
associated access roads include tocalote, artichoke thistle, tree tobacco, saltcedar, slender wild oat/wild oat, 
ripgut brome, soft chess brome, red brome, cheatgrass, blessed thistle, filaree, shortpod mustard, prickly lettuce, 
common horehound, yellow sweetclover, rabbit foot grass, Mediterranean grass, sowthistle, rat-tail fescue, tree-
of-heaven, giant reed grass, yellow starthistle, bull thistle, fennel, perennial pepperweed, and black locust.. To 
prevent the introduction or control the spread of noxious weeds, herbicide, hand removal or other control 
methods will be implemented to reduce seed production during Project construction. Following Project 
approval and during the time of year when weed species can be observed and identified, LADWP shall 
identify, using an authorized plant ecologist, any other weed seed sources that could contribute to Project-
related weed spread on the ANF and BLM lands. Target infestations identified by Project surveys should be 
controlled before construction. LADWP shall initiate eradication of the target infestations discovered during 
pre-construction surveys along construction routes. 
Remove weed seed sources from assembly yards, staging areas, tower pads, pull sites, landing 
zones, and spur roads. Before construction and during each year of use for construction at all assembly 
yards, staging areas, tower pads, pull sites, landing zones, and spur roads within the ANF and BLM lands, 
weed-infested areas should be hand-weeded and/or treated as appropriate for the individual weed species 
under the guidance of an authorized plant ecologist or restoration ecologist, where concurrence on the 
ecologist has been provided by the USFS/BLM. Unless otherwise authorized by the USFS/BLM, weed control 
efforts in these areas shall be timed annually to reduce shortpod mustard, tocalote, bromes and other noxious 
weed seed production, by herbicide application or other control techniques prior to flowering. All plant debris 
shall be disposed of at a USFS/BLM approved location. Weed control efforts shall commence in early spring 
(February – March), as indicated annually by an authorized plant ecologist or restoration ecologist in 
coordination with LADWP and USFS/BLM botanist or weed specialist. 
Use of Herbicides to Control Exotic Weeds. LADWP may use herbicides where deemed necessary for the 
control of exotic weeds within the Project area. Weed control should be species-specific, and herbicides should 
be applied only if necessary after considering alternate methods or as part of a proven eradication strategy for 
that weed species. To minimize potential impacts, weed control treatments shall include all legally permitted 
herbicide, manual, and mechanical methods applied with the authorization of the USFS. Due to typically large 
seed banks and the ability of some weed species to vigorously resprout following removal methods, most 
species require more than one round of treatment, or require a different follow-up treatment method after the 
initial removal occurs. Any herbicide use on NFS lands would be subject to the review and approval of the 
appropriate USFS personnel and in coordination with LADWP.  

BIO-3 

Incorporate riparian area avoidance and permit measures. 

The following actions and all permit conditions detailed within the Nationwide 12 permit, CDFG 1602 Streambed 
Alteration Agreement, and RWQCB 401 water quality certification (subject to separate approval) would be 
implemented by the construction manager and environmental compliance monitor(s).  
 
3a Vegetation removal or road construction shall not occur in RCAs during the breeding season for nesting birds 

(February 1 to August 15) unless otherwise approved by the USFS. LADWP shall prepare and implement a 
USFS RCA Treatment Plan for the Project. This Plan shall include the specific activities that will occur at each 
of the RCA points crossed by the Project, including the amount and type of vegetation to be cleared, the type 
of road crossing or improvement allowed for wet and dry crossings, and the methods that would be employed 
to reduce the effects of the Project on water quality. The Plan shall include seasonal restrictions for vehicle or 
equipment passage, restrictions on what activities may occur (such as grading, vegetation removal or tree 
trimming), monitoring requirements, and restoration requirements. This Plan shall be submitted to the USFS 
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Mitigation 
Measure Description

3b

3c

3d
3e 

3f

for approval before construction or the grading of any access road. 
Before construction, the authorized biologist shall stake and flag or fence exclusion zones around all identified 
riparian areas. Such exclusion zones will include a 10-foot buffer to preclude sediment intrusion into the 
riparian areas. Earth-moving activities shall be restricted from these zones, although essential vehicle 
operation and foot travel will be permitted on existing roads, bridges, and crossings. All other construction 
activities, vehicle operation, material and equipment storage, and other surface-disturbing activities will be 
prohibited within the exclusion zone.  
In areas where riparian habitats are unavoidable, the construction manager, in consultation with the lead 
environmental compliance inspector and USFS, shall narrow the width of the road through the area to the 
minimum extent required for safe travel. New spur roads and existing access road improvements shall be 
constructed and implemented using methodology that preserves existing hydrology.  
Towers shall not be constructed in riparian areas. 
All temporarily disturbed riparian areas that would not be utilized for future routine operation and maintenance 
activities shall be restored according to the guidelines of the Habitat Restoration Plan to the extent required to 
ensure no net loss of habitat functions and values. Following construction activities, the areas will be restored 
as soon as practicable. 
Permanent, unavoidable losses of riparian areas will be mitigated by restoration and/or preservation of off-site 
habitats, as outlined in the Habitat Restoration Plan. The final mitigation and off-site restoration locations will 
be determined in consultation with LADWP and the responsible agency(s). Mitigation acreage ratios will be 
consistent with those listed in Table BIO-MM-1. 

Provide restoration/compensation for affected jurisdictional areas.

BIO-4

4a Impacts to areas under jurisdiction of the USACE, RWQCB, USFS and CDFG shall be avoided to the extent 
feasible. Where avoidance of jurisdictional areas is not feasible, including emergency repairs, and 
access/spur roads within RCAs, the applicant shall provide the necessary mitigation required as part of 
wetland permitting. This will include creation, restoration, and/or preservation of suitable jurisdictional habitat 
along with adequate buffers to protect the function and values of jurisdictional area mitigation. The location(s) 
of the mitigation will be determined in consultation with LADWP and the responsible agency(s) as part of the 
wetland permitting process.  

4b Measures 3a, b, c, and d will also be incorporated to avoid and protect jurisdictional areas. 
BIO-5 5a. Wildlife Measure 

Implement a Worker Environmental Awareness Program.

BIO-6 

An authorized biologist(s) shall conduct a detailed biological Worker Environmental Awareness Program (WEAP) 
for all Project personnel before any construction or activities within the Project footprint. The WEAP shall include 
discussions of Project permits and brief summaries of their conditions; discussions of agency involvement, their 
applicable sensitivity measures, and relevant environmental protection legislation (e.g., the Endangered Species 
Act, the Migratory Bird Treaty Act); descriptions of special-status species and other sensitive resources that could 
exist in the Project area, along with their locations, legal status and protections; and a review of all measures to be 
implemented for avoidance of these sensitive resources. The final list of wildlife species to be included in the 
WEAP may be reduced at the discretion of the authorized biologist with concurrence from applicable agencies.  
6a. Training materials and briefings shall also include the consequences of non-compliance with these acts; 

identification and values of plant and wildlife species and significant natural plant community habitats; fire 
protection measures; sensitivities of working on NFS and BLM lands and identification of USFS and BLM 
sensitive species; hazardous substance spill prevention and containment measures; a contact person in the 
event of the discovery of dead or injured wildlife; and review of mitigation requirements. Discussion of GPs 
and BMPs shall include topics such as appropriate work limits, avoiding the spread of non-native plant 
species, fire safety, wildlife avoidance, trash and debris collection, spill prevention and containment protocol, 
and appropriate protocol for passage and/or construction near riparian zones. Sightings of sensitive wildlife 
species or harmful encounters with any wildlife species shall be reported to the authorized biologist 
immediately for evaluation and, as necessary, reporting to agencies.  

6b. Training materials and a course outline shall be provided to the USFS/BLM for review and approval at least 30 
days before the start of construction. Maps showing the location of special-status wildlife, fish, or populations 
of rare plants, exclusion areas, or other construction limitations (e.g., limited operating periods) will be 
provided to the environmental monitors and construction crews before ground disturbance. 
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Mitigation 
Measure Description

6c. The training shall be conducted for all crew members present for the start of construction. If new crew 
members are brought to the Project after this time, they shall take part in the WEAP before beginning 
construction work; if the biologist is not available at this time, new crew members shall be given a summary 
handout of the WEAP until the full WEAP can be administered by the authorized biologist, to be conducted no 
more than one workweek following the crew members’ assignment to the Project. All crew members who 
have completed the WEAP shall submit their names to a list to be updated continuously and furnished to 
agencies upon request. No construction worker may work in the field for more than five days without 
participating in the WEAP. 

BIO-7 Wildlife Measure 
BIO-8 Wildlife Measure 
BIO-9 No mitigation measures required for Impact BIO-9.
BIO-10 No mitigation measures required for Impact BIO-10. 
BIO-11 Wildlife Measure 
BIO-12 No mitigation measures required for Impact BIO-12.

Protect special-status plant species and their habitat. 

BIO-13 

13a. Conduct preconstruction surveys for State and federal Threatened, Endangered, Proposed, Petitioned, 
Candidate, USFS Sensitive, USFS Watch, BLM Sensitive, and California Native Plant Society (CNPS) 
listed plants and avoid any occurrences of these plants. LADWP shall conduct pre-construction surveys for 
State and federally listed Threatened and Endangered, Proposed, Petitioned, and Candidate plants in a 
250-foot radius around all areas subject to ground-disturbing activity, including, but not limited to, tower pad 
preparation and construction areas, tower removal sites, pulling and tensioning sites, assembly yards, and 
areas subject to grading for new access roads. The surveys shall be conducted during the appropriate 
blooming period(s) by an authorized plant ecologist/biologist according to protocols established by the 
USFWS, CDFG, USFS, BLM, and CNPS. The résumés of the proposed biologists will be provided to the 
USFS and BLM for concurrence before ground disturbance. The completion of these surveys shall be 
coordinated with the federal land manager. All listed plant species found shall be marked and avoided. If a 
federally listed plant species cannot be avoided on private land, consultation with USFWS will occur.  

13b. Before site grading, any populations of listed plant species identified during the surveys shall be protected 
by a buffer zone. The buffer zone shall be established around these areas and shall be of sufficient size to 
eliminate potential disturbance to the plants from human activity and any other potential sources of 
disturbance, including human trampling, erosion, and dust. The size of the buffer will depend upon the 
proposed use of the immediately adjacent lands, and include consideration of the plant’s ecological 
requirements (e.g., sunlight, moisture, shade tolerance, edaphic physical and chemical characteristics) that 
are identified by a qualified plant ecologist and/or Forest botanist. At minimum, the buffer shrub species 
shall be equal to twice the drip line (i.e., two times the distance from the trunk to the canopy edge) to 
protect and preserve the root systems of the plant. The buffer for herbaceous species shall be, at minimum, 
50 feet from the perimeter of the population or the individual. A smaller buffer may be established, provided 
there are adequate measures in place to avoid the take of the species, with the approval of the USFWS, 
CDFG, USFS, and BLM and in coordination with LADWP. If impacts to listed plants are determined to be 
unavoidable, the USFWS shall be consulted for authorization, through the context of a Biological Opinion. 
Additional mitigation measures to protect or restore listed plant species or their habitat may be required by 
the USFWS before impacts are authorized, whichever is appropriate.  

13c. Impacts to non-listed plant species (i.e., USFS Sensitive, CNPS List 1, 2, and 4 species) shall first be 
avoided where feasible, and, where not feasible, impacts shall be compensated through reseeding (with 
locally collected seed stock), or other USFS or BLM approved methods. For USFS lands, if the ANF 
determines Project activities will result in the loss of a significant portion of the known individuals of USFS 
Sensitive plant species, and reseeding/transplanting are not feasible options, LADWP shall preserve 
existing off-site occupied habitat that is not already part of the public lands in perpetuity at a 2:1 mitigation 
ratio (habitat preserved: habitat impacted).This ratio will apply only to specific acreage inhabited by special-
status plant species that are removed during construction, and will supersede ratios listed in Table BIO-
MM-1 regardless of habitat type. The determination of a significant rare plant population loss will be 
decided by the ANF botanist on a species and location basis, after available literature, research, and overall 
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Mitigation 
Measure Description

13d. 

species distribution are reviewed. If avoidance, reseeding/transplanting, and, preservation of off-site habitat 
occupied by the impacted species are not found to be possible, the ANF will consider off-site restoration of 
degraded ANF lands and/or preservation of non-public lands with suitable habitat for the impacted species. 
The preserved habitat shall be of superior or similar habitat quality to the impacted areas in terms of soil 
features, extent of disturbance, habitat structure, and dominant species composition, as determined by a 
qualified plant ecologist.  
All special-status plant species impacted by Project activities shall be documented in an annual report and 
submitted to the federal land manager (USFS and BLM) until the success criteria outlined in the Habitat 
Restoration Plan are met. Where reseeding has occurred, LADWP shall track the success of the plants 
during the course of the annual restoration monitoring. This information shall be submitted as part of the 
annual report to the federal land manager (USFS and BLM). 

BIO-14 Wildlife Measure 
BIO-15 Wildlife Measure 
BIO-16 Wildlife Measure 
BIO-17 Wildlife Measure 
BIO-18 Wildlife Measure 
BIO-19 Wildlife Measure 
BIO-20 Wildlife Measure 
BIO-21 Wildlife Measure 
BIO-22 Wildlife Measure 
BIO-23 Wildlife Measure 
BIO-24 Wildlife Measure 

 

1.3 EXISTING ENVIRONMENT 
The physiography of the Project area in the Los Angeles and Kern County regions from north to south is 
the flat Antelope Valley gradually rising in elevation (Northern region) and giving way to the foothills of 
the Angeles National Forest (Central region). Continuing south, the foothills gradually give way to the 
City of Santa Clarita (Southern region). Drainages originating from the foothills of the ANF have carried 
rock detritus and water to the Santa Clarita area. This has produced several riparian areas, which support a 
rich, varied, and unique ecosystem. The diversity and distribution of biological resources within the study 
corridor are a function of the regional climate, soils, and topography. For most of the region, the 
availability of water or soil moisture is the critical factor that determines the broad distribution of 
vegetation types and associated wildlife species. To provide baseline conditions for the dominant soil 
type, water and habitat characteristics the biological study was divided to three ecotype regions (Northern, 
Central and Southern). The Northern and Southern regions of the Project do not occur within the ANF at 
all and are not discussed further. The Central region of the BRRTP encompasses the southern ends of 
Alternatives 1, 2, 2A, and 3, as well as Segment J (new 230 kV circuit between Haskell Canyon and the 
Castaic Power Plant), and is discussed below in greater detail. 
 

1.4 CENTRAL REGION – ANF BOUNDARIES 
Alternatives 1, 2, 2A, 3, the new 230 kV circuit (Segment J), and reconductoring component within the 
ANF are located in steep, mountainous terrain of the eastern Transverse Ranges, including the northern 
San Gabriel and Liebre Mountains. The ecotype is considered the Northern Transverse Range and is 
characterized by broad fault blocks and alleviated lowlands, and is dissected by granitic uplands (Table 
5). The eco-region is characterized by its high elevation setting and the influence from upper level 
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weather patterns in the west, decreasing to mid-elevation ranges along the eastern section. Along the 
southern end of the eco-region, the high-elevation mountain range transcends into the foothills of the 
Santa Clarita Valley. Long periods of hot, dry weather are not uncommon at the high elevations of the 
Northern Transverse Ranges. Precipitation ranges from 6 to 40 inches annually throughout the eco-region. 
 
TABLE 5.  SOIL TYPES PRESENT IN CENTRAL REGION

Segment Soil Series Drainage Class Series Soil pH
Alternative 1 Cortina Excessively drained Slightly acid 
Alternative 1 Hanford Well drained Slightly alkaline
Alternative 1 Metz Somewhat excessively drained Moderately alkaline
Alternative 1 Millsholm Well drained Neutral to slightly acid
Alternative 1 Mollic Haploxeralfs Well drained Extremely acid 
Alternative 1 Osito family Well drained Neutral to slightly acid
Alternative 1 Rock outcrop N/A Neutral 
Alternative 1 Saugus Well drained Slightly acid
Alternative 1 Trigo family Somewhat excessively drained Slightly acid 
Alternative 2/ Reconductor Amargosa Excessively drained Neutral 
Alternative 2/ Reconductor  Chino Excessively drained Moderately alkaline
Alternative 2/ Reconductor  Exchequer family Somewhat excessively drained Slightly acid 
Alternative 2/ Reconductor  Greenfield Well drained Neutral 
Alternative 2/ Reconductor  Hanford Well drained Slightly acid
Alternative 2/ Reconductor  Lodo family Somewhat excessively drained Slightly acid 
Alternative 2/ Reconductor  Millsholm Well drained Slightly acid 
Alternative 2/ Reconductor  Mollic Haploxeralfs Well drained Extremely acid
Alternative 2/ Reconductor  Ramona Well drained Moderately acid
Alternative 2/ Reconductor  Rock outcrop N/A Neutral 
Alternative 2/ Reconductor  San Andreas family Well drained Moderately acid
Alternative 2/ Reconductor  Trigo family Somewhat excessively drained Slightly acid 
Alternative 2/ Reconductor  Tujunga family Excessively drained Slightly acid 
Alternative 2/ Reconductor  Vista Well drained Neutral 
Alternative 2/ Reconductor  Yolo Well drained Neutral 
Alternative 2A Amargosa Excessively drained Neutral 
Alternative 2A Exchequer family Somewhat excessively drained Slightly acid
Alternative 2A San Andreas family Well drained Moderately acid
Alternative 2A Trigo family Somewhat excessively drained Slightly acid 
Alternative 3 Amargosa Excessively drained Neutral 
Alternative 3 Anaverde Well drained Neutral 
Alternative 3 Castaic Well drained Slightly acid
Alternative 3 Cortina Excessively drained Slightly acid 
Alternative 3 Exchequer family Somewhat excessively drained Slightly acid 
Alternative 3 Godde Well drained Slightly acid 
Alternative 3 Greenfield Well drained Neutral 
Alternative 3 Hanford Well drained Slightly acid
Alternative 3 Lodo family Somewhat excessively drained Slightly acid 
Alternative 3 Metz Somewhat excessively drained Moderately alkaline
Alternative 3 Mocho Well drained Moderately alkaline 
Alternative 3 Saugus Well drained Neutral to slightly acid
Alternative 3 Vista Well drained Neutral 
Alternative 3 Wyman Well drained Neutral 
Alternative 3 Yolo Well drained Neutral 
New 230 kV Circuit Castaic Well drained Slightly acid
New 230 kV Circuit Hanford Well drained Slightly acid 
New 230 kV Circuit Metz Somewhat excessively drained Moderately alkaline
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Segment Soil Series Drainage Class Series Soil pH
New 230 kV Circuit Millsholm Well drained Slightly acid 
New 230 kV Circuit Mollic Haploxeralfs Well drained Extremely acid
New 230 kV Circuit Rock outcrop N/A Neutral 
New 230 kV Circuit Saugus Well drained Neutral to slightly acid
New 230 kV Circuit Zamora Well drained Neutral 

Within the central eco-region boundary, the vegetation composition is predominantly shrubs, 
approximately 137,000 acres. The eco-region is dominated by mixed chaparral series with a sparse 
mixture of deciduous and pine forests, decreasing in density as the elevation drops into the Santa Clarita 
Valley and Los Angeles Basin. Predominant plant species include Quercus spp. (Oak species), Ceanothus 
spp. (Sugar Brush), Arctostaphylos glauca (Big Berry Manzanita), Adenostoma fasciculatum (Chamise) 
and Eriogonum fasciculatum (California buckwheat). There are three major drainages and several small 
drainages that originate from the foothills of the Angeles National Forest and spread over the 
northwestern Los Angeles County region. The San Francisquito Canyon Creek, a minor drainage in the 
area, has several small distributaries. A second drainage, originating from Bouquet Reservoir, is Bouquet 
Canyon Creek. The third drainage, Santa Clara River, has several small distributaries, including Mint 
Canyon Creek, Rowher Canyon Creek, and Aqua Dulce Canyon Creek. The Santa Clara River also has 
two minor distributaries, San Francisquito Canyon Creek and Bouquet Canyon Creek. Many reaches of 
these natural and modified stream channels have the ability to support riparian areas and function as 
wildlife corridors.  
 
Wildfires are an integral part in the biodiversity of plant and animals ecosystems in Southern California 
(Zedler 1995). Within the last fifty years, there have been nine fires that have burned over 10,000 acres 
within the Project area. One of the more recent large wildfires was the 2007 Buckweed Fire, which 
burned approximately 40,000 acres east of Santa Clarita and north of State Route 14 and burned through a 
significant portion of Alternatives 2 and 2a. The vegetation in this burned portion of Alternative 2 is 
varying in its regrowth response from a range of poor to moderate. The lack of highly successful regrowth 
can be attributed to the prevalence of invasive, non-native plants, which are outcompeting the native 
species.  
 
1.4.1 Vegetation Communities 
The Project Area within the ANF was surveyed during the spring and summer months in 2008, 2009, and 
2010. Botanical surveys were conducted and current vegetation communities were mapped and the data 
used to refine existing Project vegetation maps that were based off of Gap Analysis Program (GAP) data. 
Twelve major vegetation communities were identified within the Project area in the Angeles National 
Forest. The most abundant is chamise chaparral, which appears most prominently on Alternative 2 and 
the new 230 kV Conductoring line, and is present on a majority of the Project area. Southern mixed 
chaparral, barren/developed land, and Riversidian sage scrub are all present in lower amounts relative to 
chamise chaparral. Scrub oak chaparral is present in the lowest amount of all vegetation communities, 
comprising less than 1% of the total Project area. Vegetation communities that are present within the 
forested Project Area and their respective acreages and disturbance estimates include the following: 
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TABLE 6.  ESTIMATED TEMPORARY DISTURBANCE OF VEGETATION COMMUNITIES WITHIN 
THE BRRTP 

Vegetation Community Jurisdiction Total 
Acreage 

Temporary 
Minimum 

Disturbance 
(Ac) 

Temporary 
Maximum 

Disturbance 
(Ac) 

Permanent 
Minimum 

Disturbance
(Ac) 

Permanent 
Maximum 

Disturbance 
(Ac) 

Percentage of 
Total Habitat 
Permanently 

impacted in each 
jurisdiction 

Alternative 1 - 230 kV Double-circuit Transmission Line 
Chamise Chaparral Forest Service 488.38 50.87 56.06 9.98 16.73 3.43% 

Riversidian Sage Scrub Forest Service 100.74 9.74 10.48 1.84 3.06 3.04% 
Southern Coast Live Oak 

Riparian Forest Forest Service 3.59 0.38 0.38 0.05 0.05 1.35% 

Southern Cottonwood 
Willow Riparian Forest Forest Service 8.04 0.86 0.86 0.23 0.42 5.28% 

Southern Mixed 
Chaparral Forest Service 349.92 40.80 45.81 8.36 14.13 4.04% 

Southern Sycamore Alder 
Riparian Woodland Forest Service 2.38 0.25 0.25 0.07 0.13 5.28% 

Southern Willow Scrub Forest Service 12.91 1.11 1.30 0.19 0.32 2.48% 
Alternative 2 – 230 kV Double-circuit Transmission Line 

Chamise Chaparral Forest Service 344.45 38.61 39.38 6.9 10.11 2.9% 
Barren/developed Forest Service 231.75 24.86 24.86 4.84 7.80 3.4% 

Riversidian Sage Scrub Forest Service 82.47 8.85 8.85 1.37 1.84 2.2% 
Southern Coast Live Oak 

Riparian Forest Forest Service 20.33 3.01 3.40 0.56 0.69 3.4% 

Southern Mixed 
Chaparral Forest Service 81.79 8.77 8.77 1.89 3.24 4.0% 

Southern Riparian Scrub Forest Service 6.19 0.66 0.66 0.17 0.33 5.3% 
Southern Sycamore Alder 

Riparian Woodland Forest Service 20.32 2.18 2.18 0.50 0.50 2.5% 

Alternative 2A - 230 kV Double-circuit Transmission Line 
Canyon Live Oak Forest* - - - - - - 

Chamise Chaparral Forest Service 344.44 38.61 39.38 6.90 10.11 2.94% 
Barren/developed Forest Service 119.26 12.45 12.72 2.15 3.24 2.72% 
Interior Live Oak 

Chaparral Forest Service 53.92 5.18 5.60 1.14 2.06 3.83% 

Riversidian Sage Scrub Forest Service 82.47 8.85 8.85 1.37 1.84 2.23% 
Scrub Oak Chaparral Forest Service 30.05 3.12 3.19 0.78 1.46 4.85% 

Southern Coast Live Oak 
Riparian Forest Forest Service 20.33 3.01 3.40 0.56 0.69 3.39% 

Southern Mixed 
Chaparral Forest Service 268.16 25.39 27.88 5.17 9.03 3.37% 

Southern Riparian Scrub Forest Service 6.19 0.66 0.66 0.17 0.33 5.28% 
Southern Sycamore Alder 

Riparian Woodland Forest Service 15.32 1.64 1.64 0.43 0.81 5.27% 

Alternative 3 - 230 kV Double-circuit Transmission Line 
Barren/developed Forest Service 19.45 2.12 2.13 0.56 1.04 5.35% 

Riversidian Sage Scrub Forest Service 140.94 24.72 28.19 5.81 9.57 6.79% 
Scrub Oak Chaparral Forest Service 54.36 5.83 5.83 1.52 2.87 5.28% 

Southern Riparian Scrub Forest Service 6.47 0.69 0.69 0.18 0.34 5.28% 
Reconductoring  

Chamise Chaparral Forest Service 304.26 32.65 32.65 8.54 16.07 5.3% 
Barren/developed Forest Service 235.69 25.28 25.28 4.86 7.77 3.3% 

Riversidian Sage Scrub Forest Service 85.68 10.30 10.30 2.69 5.07 5.9% 
Southern Coast Live Oak 

Riparian Forest Forest Service 61.53 6.60 6.60 1.73 3.25 5.3% 

Southern Mixed 
Chaparral Forest Service 74.74 8.01 8.01 1.69 2.87 3.8% 

Southern Riparian Scrub Forest Service 6.17 0.66 0.66 0.17 0.33 5.3% 
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Jurisdiction Total 
Acreage

Temporary Temporary Permanent Permanent Percentage  of
Total Habitat 
Permanently 

impacted in each 
jurisdiction

Minimum Maximum Minimum Maximum Vegetation Community Disturbance Disturbance Disturbance Disturbance 
(Ac) (Ac) (Ac) (Ac)

Southern Sycamore Alder 
Riparian Woodland Forest Service 19.61 2.34 2.34 0.54 0.95 4.8% 

kV New 230 Circuit 
Chamise Chaparral Forest Service 139.37 21.06 23.05 4.73 8.03 5.8% 

Riversidian Sage Scrub
 

Forest Service 55.49 5.96 5.96 1.20 1.98 3.6% 
Southern Coast Live

Riparian Fore
Oak 

st Forest Service 6.11 0.66 0.66 0.08 0.08 1.3% 

Southern Cottonwood 
Willow Riparian Forest Forest Service 7.49 0.80 0.80 0.21 0.40 5.3% 

Southern Sycamore Alder 
Riparian Woodland Forest Service 1.78 0.19 0.19 0.05 0.09 5.1% 

*Note: Although Canyon Live Oak Forest was identified as a vegetation community present on Alternative 2a during 2010 BRRTP botanical surveys, it is not one 
of the communities listed in the Gap Analysis Program (GAP) data for this area (POWER 2010c). Because vegetation community mapping was not conducted 
during the botanical surveys, the exact area and corresponding impact acreages for Canyon Live Oak Forest were not calculated. Acreage numbers for other 
habitat types listed on Alternative 2a thus may be smaller than those listed in the table above, which is based only on GAP data. This will not change the total 
acreage of Alternative 2a. 

2.0 INVENTORY RESULTS AND RISK ASSESSMENT 

An inventory for noxious and other invasive weed species was performed concurrently with focused rare 
plant surveys and floristic inventories on the ANF for the Project alternative areas. These surveys are 
described in the BA/BE. Risk is assessed for areas of potential disturbance, and is discussed in Section 
3.0. Noxious weeds listed and described below include those which could occur in or near the Project 
area. While not all of these species were located during botanical surveys, it is understood that they may 
still occur in the Project area at the time of construction. Therefore, all potential noxious weed species are 
analyzed in this section with their level of risk, life history, and known control methods if encountered 
within the Project area. 

2.1 DEFINITION OF NOXIOUS WEEDS 
Noxious weeds are defined in this weed risk assessment as any plant species designated as such by the 
Secretary of Agriculture, pursuant to the Plant Protection Act of 2000, or by a responsible State official, 
as the case may be. Noxious weeds typically conform to at least one of the following traits: aggressive 
and difficult to manage, poisonous, toxic, parasitic, a carrier or host of serious insects or disease, and non-
native, new, or uncommon in the United States or its specific parts (USFS 1990). Numerous noxious 
weed species are known to exist near or within the Project area, according to surveys conducted for Forest 
Service land management plans (USFS 2005) and surveys conducted for the BRRTP in 2008, 2009, and 
2010.  

Noxious weed species are organized below in Table 7 according to California Invasive Plant Inventory 
(Cal-IPC 2006) and California Department of Food and Agriculture (CDFA 2009) threat ratings. Included 
are species that were observed during surveys. This Forest Service list of non-native plants is not 
exhaustive, but represents known and/or approved target noxious weed species occurring within or near 
the Project site locations or rights-of-way. These are the species that were considered in the weed risk 
assessment analysis. Selected species were mapped during surveys, according to instructions from the 
Forest Service botanist.  



POWER ENGINEERS, INC. 
BARREN RIDGE RENEWABLE TRANSMISSION PROJECT: WEED RISK ASSESSMENT 

 

 ANA 119-016 LADWP 116313 (JUNE 2012) SB PAGE 30 

TABLE 7. NOXIOUS AND INVASIVE WEED SPECIES IN OR NEAR ALL ALTERNATIVES OF THE 
PROJECT AREA ON THE ANF 

SPECIES NAME COMMON NAME 
High Risk Noxious Weed Species 
Arundo donax giant reed 
Bromus madritensis ssp. rubens red brome 
Bromus tectorum cheatgrass 
Centaurea solstitialis yellow star-thistle 
Foeniculum vulgare fennel 
Lepidium latifolium perennial pepperweed 
Rubus discolor Himalayan blackberry 
Spartium junceum Spanish broom 
Tamarix ramosissima tamarisk 
Moderate Risk Weed Species 
Ageratina adenophora eupatory 
Ailanthus altissima tree of heaven 
Avena bartata slender wild oat 
Avena fatua wild oat 
Bromus diandrus ripgut brome 
Centaurea melitensis tocalote 
Cirsium vulgare bull thistle 
Cynara cardunculus artichoke thistle 
Hirschfeldia incana shortpod mustard 
Nicotiana glauca tree tobacco 
Sisymbrium altissimum tumble mustard 
Vulpia myuros rat-tail fescue 
Lower Risk Weed Species 
Bromus hordeaceus soft chess brome 
Cistus ladanifer crimson spot rockrose 
Cnicus benedictus blessed thistle 
Erodium spp. filaree 
Lactuca serriola prickly lettuce 
Lathyrus latifolius perennial sweet pea 
Marrubium vulgare horehound 
Melilotus officinalis yellow sweetclover 
Piptatherum miliaceum smilo grass 
Polypogon monspeliensis rabbitfoot grass 
Robinia pseudoacacia black locust 
Salsola tragus Russian thistle 
Schismus barbatus Mediterranean grass 
Sonchus spp. sowthistle 

2.2 SPECIES ACCOUNTS OF WEEDS AND KNOWN APPROPRIATE CONTROL 
METHODS 
2.2.1 High Risk Noxious Weed Species 
These species have high impacts on physical processes, plant and animal communities, and vegetation 
structure of the environments in which they establish. They typically experience moderate to high rates of 
dispersal and establishment and most have wide ecological distribution ranges. 
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Giant Reed (Arundo donax) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: B 
Observed within Survey Area: Yes, observed in the new 230 kV circuit corridor and access road for 
Segment D (Alternative 1). 

Ecology 

Giant reed is a tall perennial in the Grass Family (Poaceae) that grows to eight feet (DiTomaso and Healy 
2007). Giant reed grass forms dense stands on disturbed sites, sand dunes, riparian areas, and wetlands 
(Cal-IPC 2008). Giant reed occurs in many soil types, grows best in well drained moist soils, and can 
tolerate some salinity to an elevation of 1,630 feet (DiTomaso and Healy 2007). This species reproduces 
vegetatively from rhizomes and fragments of stems and rhizomes (DiTomaso and Healy 2007). It has 
invaded central California River valleys in San Luis Obispo and Monterey Counties, the San Francisco 
Bay Area, and the Sacramento and San Joaquin River valleys, and is also increasing in the North Coast 
region. Giant reed is threatening California’s riparian ecosystems by outcompeting native species, such as 
willows, for water, nutrients, and space. 

Control Methods 

· Prevention: The best preventative measure is the early removal of small infestations. As no known 
reproduction takes place by seed, all rhizome fragments must be removed from the site to ensure 
eradication.  

· Mechanical: Smaller plants (less than six feet tall) can be pulled by hand when the soil is moist. 
Care should be taken to remove all rhizome (underground horizontal stems that produce roots 
below and shoots above) fragments. With larger plants, the aboveground canes can be cut with a 
chainsaw or brushcutter. The rhizomes must then be removed as completely as possible by using 
shovels, pickaxes, or, in very large infestations, excavators. If it is not possible or feasible to 
remove all underground rhizomes, stems can be cut in May and then covered with a heavy (so that 
the re-sprouts do not tear through) tarp for the remainder of the season to shade out re-sprouts; or as 
described below, a herbicidal treatment may be used to help kill rhizomes. Any removed stems and 
roots should be burned on-site to prevent rerooting.  

· Fire Management: Prescribed burns remove the aboveground canes, but may encourage regrowth. 
Large infestations of giant reed can produce tall, hot-burning fire ladders that increase the intensity 
and impact of fires, and also allow flames to spread to the canopy in riparian areas. 

· Cultural: A schedule of natural flood dynamics, if available, may help native species to compete 
with giant reed, which can thrive with or without flooding (McWilliams 2004). 

· Herbicide: Herbicide treatment works best to kill any remaining rhizomes after cutting, although 
some practitioners have used a systemic foliar spray application, sprayed onto intact plants after the 
plant has flowered, but before summer dormancy (Holloran et al. 2004). Application of systemic 
herbicide is most effective after the flowering period between July and October, and treatment of 
regrowth is most effective from March to July (DiTomaso and Healy 2007). Cutting and treating 
stems of mature plants is an effective method between March and October. Stronger solutions of 
herbicides can be directly applied to cuts. For a foliar spray, a weaker solution is applied. In either 
case, only herbicides specifically approved for use in wetland environments should be used. 

Red Brome (Bromus madritensis ssp. rubens) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: Unrated 
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Observed within Survey Area: Yes, observed on all Alternatives. 

Ecology 

Red brome is native to southern Europe, northern Africa, and southwestern Asia (Cal-IPC 2008), and 
grows in open disturbed areas, roadsides, fields, ranges, agronomic crops, orchards, forestry sites, and 
many natural plant communities in California and beyond, up to 7,220 feet in elevation. Red brome is 
spreading in coastal scrub communities, and since the species is highly flammable when dry, it is also 
increasing the frequency and spread of wildfire in certain communities, contributing to the conversion of 
coastal scrub into annual grassland. The species often inhabits areas with dry sandy soils where there is 
less competition with other vegetation (DiTomaso and Healy 2007). 

Red brome provides very little in terms of usable forage or cover for native wildlife species. The seeds are 
not palatable to herbivores. 

Control 

· Prevention: Proper stocking levels and the protection of soil resources are the best known land 
management practices preventing the establishment and spread of cool-season annual grasses in 
California. However, preventing the spread or eradicating these grasses is difficult. The majority of 
grasslands within the state are now dominated by these and other exotic annual grasses.  

· Mechanical: Few mechanical methods are suitable or effective in annual Bromus control. Precisely 
timed mowing, after the grass has begun to flower, but before it has produced mature seeds (a 
period of about a week), can help reduce the amount of seed produced each year. In agricultural 
areas, intensive or deep tilling can help eradicate infestations. 

· Fire Management: Burning tends to promote the establishment, growth, and spread of these grass 
species. Late season burns can significantly increase Bromus densities in subsequent years 
(DiTomaso and Healy 2007). Some practitioners have advocated burning sites after seed is set but 
before the plants shatter, which reduces the amount of viable seed. However, like other burn control 
methods, this appears to increase the site’s susceptibility to subsequent invasions (DiTomaso and 
Healy 2007), and therefore is not recommended. 

· Cultural: Non-native perennial grasses, such as crested wheatgrass, are effective in out-competing 
and controlling red brome. However, it has been observed that over time these grasses do not 
provide an adequate community for local wildlife, and can lead to declines in the populations of 
small mammals, raptors, sage-grouse, songbirds, and other vertebrates and invertebrates (Zouher 
2003). Some native species, however, such as Sandberg bluegrass (Poa secunda), bottlebrush 
squirreltail (Elymus elymoides), Thurber’s needlegrass (Achnatherum thurberianum), western 
wheatgrass (Pascopyrum smithii), and thickspike wheatgrass (Elymus lanceolatus) have shown 
success in revegetating and dominating sites once infested by red brome. Any species that is 
planted for replacement of red brome must be able to germinate and produce a vigorous seedling 
within one to two days of watering, and then sustain the possibility of a drought. It is recommended 
that any shrubs that are planted to replace red brome be at least one year old to increase their 
competitive abilities (Simonin 2001). 

· Biocontrol: There are currently no insects or fungi approved by the USDA for use as biological 
controls against red brome, although there are known fungi and diseases which inhibit the growth 
or spread of cheatgrass or red brome (Zouhar 2003; Simonin 2001). It is recommended that grazing 
occur before brome grass plants turn purple, and that two defoliations occur each spring for at least 
two consecutive years for proper control.  

· Herbicide: No herbicidal methods are currently a good option for annual Bromus grass control, due 
to the extensive nature of many infestations. As the grasses become dominant species in the habitats 
they invade, targeting specific areas for eradication and not affecting other co-occurring native 
species is difficult. Herbicidal treatment, if conducted, should occur for between two and five 
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consecutive years (Zouher 2003). Some herbicides that have been effective against red brome, 
either alone or in combination, are quizalofop, fluazifop-p-butyl, sethoxydim, paraquat, glyphosate, 
imazapic, sulfometuron methyl, and atrazine. However, care should be taken such that herbicidal 
treatment does not kill other plants and lead to less competition and greater proliferation of red 
brome. 

Cheatgrass (Bromus tectorum) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on all Alternatives. 

Ecology 

Cheatgrass has spread across millions of acres in the west, up to 7,170 feet in elevation, and is thought to 
have altered the natural fire frequency in many plant communities. It also has the ability to carry fire into 
areas that previously would not ordinarily burn. The spread of the Devil Fire and Willow Fire, which 
burned approximately 12,000 acres and 65,000 acres, respectively, are believed to have been facilitated 
by cheatgrass (DiTomaso and Healy 2007). 

The continued spread and dominance of cheatgrass represents several potential impacts to native species. 
Cheatgrass can out-compete native plant species, including both common and rare species. Cheatgrass 
can also change the character of the forest floor, covering it with a relatively dense growth of grass where 
none would have otherwise been present. This can also alter the soil components and productivity. 
Cheatgrass dries in early summer, leaving the forest floor covered with a dry flashy fuel that carries fire 
quickly.  

Cheatgrass provides very little in terms of usable forage or cover for native wildlife species. The seeds are 
not palatable to herbivores.  

Control 

· Prevention: Proper stocking levels and the protection of soil resources are the best known land 
management practices preventing the establishment and spread of cool-season annual grasses in 
California. However, preventing the spread or eradicating these grasses is difficult. The majority of 
grasslands within the state are now dominated by these and other exotic annual grasses.  

· Mechanical: Few mechanical methods are suitable or effective in annual Bromus control. Precisely 
timed mowing, after the grass has begun to flower, but before it has produced mature seeds (a 
period of about a week), can help reduce the amount of seed produced each year. In agricultural 
areas, intensive or deep tilling can help eradicate infestations. 

· Fire Management: Burning tends to promote the establishment, growth, and spread of these grass 
species. Late season burns can significantly increase Bromus densities in subsequent years 
(DiTomaso and Healy 2007). Some practitioners have advocated burning sites after seed is set but 
before the plants shatter, which reduces the amount of viable seed. However, like other burn control 
methods, this appears to increase the site’s susceptibility to subsequent invasions (DiTomaso and 
Healy 2007), and therefore is not recommended. 

· Cultural: Non-native perennial grasses, such as crested wheatgrass, are effective in out-competing 
and controlling cheatgrass. However, it has been observed that over time these grasses do not 
provide an adequate community for local wildlife, and can lead to declines in the populations of 
small mammals, raptors, sage-grouse, songbirds, and other vertebrates and invertebrates (Zouher 
2003). Some native species, however, such as Sandberg bluegrass (Poa secunda), bottlebrush 
squirreltail (Elymus elymoides), Thurber’s needlegrass (Achnatherum thurberianum), western 
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wheatgrass (Pascopyrum smithii), and thickspike wheatgrass (Elymus lanceolatus) have shown 
success in revegetating and dominating sites once infested by cheatgrass. Any species that is 
planted for replacement of cheatgrass must be able to germinate and produce a vigorous seedling 
within one to two days of watering, and then sustain the possibility of a drought. It is recommended 
that any shrubs that are planted to replace cheatgrass be at least one year old to increase their 
competitive abilities (Simonin 2001). 

· Biocontrol: There are currently no insects or fungi approved by USDA for use as biological 
controls against cheatgrass, although there are known fungi and diseases which inhibit the growth 
or spread of cheatgrass or red brome (Zouhar 2003; Simonin 2001). It is recommended that grazing 
occur before cheatgrass plants turn purple, and that two defoliations occur each spring for at least 
two consecutive years for proper control.  

· Herbicide: No herbicidal methods are currently a good option for annual Bromus grass control, due 
to the extensive nature of many infestations. As the grasses become dominant species in the habitats 
they invade, targeting specific areas for eradication and not affecting other co-occurring native 
species is difficult. Herbicidal treatment, if conducted, should occur for between two and five 
consecutive years (Zouher 2003). Some herbicides that have been effective against cheatgrass, 
either alone or in combination, are quizalofop, fluazifop-p-butyl, sethoxydim, paraquat, glyphosate, 
imazapic, sulfometuron methyl, and atrazine. However, care should be taken such that herbicidal 
treatment does not kill other plants and lead to less competition and greater proliferation of the 
cheatgrass. 

Yellow Star-thistle (Centaurea solstitialis) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: C 
Present within Survey Area: Yes, observed in the new 230 kV circuit corridor. 

Ecology 

Yellow star-thistle is a deep-rooted winter annual forb in the Sunflower Family (Asteraceae). Yellow star-
thistle inhabits open hills, grasslands, open woodlands, fields, roadsides, and rangelands. This species is 
considered one of the most serious rangeland weeds in the state (Cal-IPC 2008). Yellow star-thistle is 
extremely invasive, and at present is spreading in mountainous regions below 7,500 feet in elevation 
(DiTomaso and Gerlach 2000). It reproduces from seed, and each plant is capable of producing up to 
75,000 seeds. Seeds can remain viable in the soil for up to ten years (Callahan et al. 1993). One reason for 
yellow star-thistle’s extreme invasiveness is its ability to grow vigorously late in the season, when most 
native plants are dormant. It is highly competitive with native plants, especially in grazed areas, and is 
capable of forming monocultures that maintain dominance over an area for many years.  

Control 

· Prevention: Fertilizer application, dry-season irrigation, or ill-timed mowing may increase 
infestation occurrence and severity. Much like tocalote (Centaurea melitensis), intense infestations 
may be avoided through responsible range management, including the appropriate stocking of 
susceptible rangelands. Vegetation should shade as much of the soil surface as possible to 
discourage yellow star-thistle growth (Zouhar 2002). 

· Mechanical: Mowing can provide effective treatment of infested areas if mowed at the correct time, 
which is immediately after the earliest 2% to 5% of plants have begun to produce flower heads, 
usually in June (DiTomaso and Healy 2007). Mowing too early may cause plants to become bushier 
and produce more flower heads. Treatments should continue for at least two to three years, after 
which spot eradication may be required indefinitely. Mow immediately after the earliest 2% to 5% 
of plants have begun to produce flower heads (May/June). Additionally, hand-pulling may be used 
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as a follow-up treatment for re-sprouting yellow star-thistle rosettes produced by root fragments 
remaining in the soil. 

· Fire Management: Prescribed burning of yellow star-thistle can reduce populations if timed 
correctly, similar to mowing-based treatments. Burning should occur after other annual plants have 
dried but before yellow star-thistle seeds are produced (DiTomaso and Healy 2007). 

· Cultural: Sites should be revegetated with competitive native or high-forage non-native perennial 
grasses that are suitable for the site (Zouhar 2002). This may be most effective when combined with 
herbicide treatments to suppress yellow star-thistle growth. Grazing should not occur until the site 
has been fully recovered. 

· Biocontrol: Responsible rangeland management, where lands are grazed by sheep, goats, or cattle 
to a moderate degree, can help prevent establishment and/or spread of populations in grasslands. 
Infested areas can be treated by high-intensity grazing between the period when the plant bolts 
(May through June) to just before the plant produces spiny seed heads in July and August. Yellow 
star-thistle is toxic to horses and causes permanent brain damage leading to nigropallidal 
encephalomalacia, commonly known as chewing disease (DiTomaso and Healy 2007). Several 
biocontrol insects have been used in attempts to control infestations. Perhaps the most promising 
insect biocontrol agent is the yellow star-thistle hairy weevil (Eustenopus villosus), which causes 
damage to the seed heads (reducing reproduction) in both the larval and adult stages 
(Environmental Laboratories 2007). While this and several other biocontrol insects have been 
established in sites around California, it has yet to substantially reduce infestation throughout the 
state. In very dense infestations, however, local release may allow the temporary formation of a 
large, active, biocontrol population in that area. Some of the same insects established for biocontrol 
of yellow star-thistle may affect spotted knapweed, but these species favor and will preferentially 
attack yellow star-thistle. Other insect species have been released in California to control 
knapweeds, but it is too early to gauge the treatment efficacy (DiTomaso and Healy 2007). The 
following insects have been released for biological control of yellow star-thistle in California 
(Zouhar 2002): 

Control Agent Mode of Action 
Seedhead weevil (Bangasternus orientalis) Attacks the early bud stages 

Hairy weevil (Eustenopus villosus) Feeds on mid-stage buds and lays eggs in late-stage buds 
Flower weevil (Larinus curtus) Lays eggs in open flowers 

Seedhead fly (Urophora sirunaseva) Forms galls in seedheads 
Peacock fly (Chaetorellia australis) Feeds in seedheads 

False peacock fly (Chaetorellia succinea) Feeds in seedheads 

· Herbicide: Herbicide treatments by foliar spray or wick application are generally used to control or 
reduce spot infestations, or as follow-up to more intensive mechanical, grazing, or fire 
management-based treatments. 

Fennel (Foeniculum vulgare) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed in the new 230 kV circuit corridor. 

Ecology 

Fennel is an erect perennial herb in the Carrot Family (Apiaceae) that flowers from May to October. It 
reproduces by prolific seed production, and sometimes vegetatively. It tolerates drought and frost 
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(DiTomaso and Healy 2007). The plant is very common throughout the state, and can drastically alter the 
composition and structure of many plant communities, including grasslands, coastal scrub, riparian, and 
wetland communities (Cal-IPC 2008). Fennel can occur in disturbed areas, such as along roadsides, up to 
5,860 feet in elevation, but is more common below 1,140 feet. Established plants are competitive, and soil 
disturbance facilitates the development of dense stands, where native vegetation is sometimes completely 
excluded (DiTomaso and Healy 2007). 

Control 

· Prevention: Fennel colonizes sites with disturbed soils, so activities that cause soil disturbance 
should be revegetated with native species as soon as possible, particularly in chaparral habitats 
(Holloran et al. 2004). Managing areas to minimize soil disturbance can help prevent the 
establishment, or control the spread, of this species. 

· Mechanical: Mechanical removal of this species is most successful when the plants are young and 
have not developed a large taproot. Small seedlings or individual plants in small infestations can be 
removed when the soil is moist, using soil knives or trowels for seedlings and shovels or hand picks 
for larger plants with established taproots. For larger or denser infestations, frequent, repeated 
mowing every three months for approximately four years is often sufficient to reduce or eradicate 
fennel (Holloran et al. 2004). Infestations should not be mown during seed set, as this facilitates 
spread by seed. Burning followed by herbicide treatments for two years can also control or 
eradicate fennel infestations. 

· Fire Management: Fall burning followed by herbicide treatments for two years can also control or 
eradicate fennel (DiTomaso and Healy 2007). 

· Biocontrol: No known biocontrol agents provide safe or effective treatment of fennel infestations. 
Cattle will graze younger leaves but avoid the plant as the foliage matures later in the season. 

· Herbicide: A 2% glyphosate solution can be applied as a foliar spray in grassland environments 
after seedlings germinate and/or older plants re-sprout from the rootstock in spring. However, this 
method may affect other native vegetation that co-occurs with the infestation and should be used 
with care. Herbicidal treatments are often used in concert with mechanical or burn methods, and 
some experts recommend mowing, waiting for seedlings and re-sprouts to emerge, and following 
with a foliar spray (Holloran et al. 2004). For infestations near wetlands or aquatic habitats, only 
herbicides specifically approved for use in these sensitive habitats should be applied. 

Perennial Pepperweed (Lepidium latifolium) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: B 
Observed within Survey Area: Yes, observed in the new 230 kV circuit corridor. 

Ecology 

Perennial pepperweed is a perennial herb in the Mustard Family (Brassicaceae). It typically grows on 
moist or seasonally wet sites (DiTomaso and Healy 2007). Preferred habitats include non-crop areas such 
as wetlands, riparian areas, meadows, vernal pools, salt marshes, flood plains, sand dunes, roadsides, and 
irrigation ditches, as well as ornamental plantings and agronomic crops, including alfalfa, orchards, 
vineyards, and irrigated pastures. It blooms from May to September and grows very aggressively, forming 
dense colonies that exclude native species, up to 7,220 feet in elevation. It reproduces both by seed and 
vegetatively from its roots and small root fragments. Perennial pepperweed is a state-listed noxious weed 
in California and many other western states (Cal-IPC 2008). 
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Control 

· Prevention: Prevention of perennial pepperweed infestations is best accomplished through 
application of appropriate BMPs designed to reduce the spread of propagules, either seeds or root 
fragments, from infested areas. Any construction equipment used in an area supporting perennial 
pepperweed should be well cleaned before being used in another area. Similarly, hay, crops, and fill 
soils should not be harvested or exported from an area infested by this species. 

· Mechanical: Unless dealing with a small infestation, plants should not be pulled by hand. Repeated 
mowing, grazing, or even burning without concurrent implementation of other measures is also 
often ineffective (DiTomaso and Healy 2007). To prevent re-sprouting from roots, mowing 
treatments can be followed by covering the root system with cardboard or landscape cloth. 
Alternatively, mowing can be used if timed correctly and followed with herbicides as described 
below. First, plants should be mowed as close to the ground as possible as soon as flowers appear in 
spring, then mowed again when re-sprouts produce more flowers, before seed has been set in both 
cases. Herbicide application is subsequently required (Holloran et al. 2004; DiTomaso and Healy 
2007). 

· Cultural: Competitive species should be planted into areas desired for recovery, followed by 
repeated applications of selective herbicides to help control the peppergrass while the desired 
species establish (Zouhar 2004). 

· Biocontrol: No known biocontrol agents provide safe or effective treatment of pepperweed 
infestations. Sheep and goats will graze this species if other food is not available, but this is not an 
effective method of control due to clonal reproduction and re-sprouting from the root system. 

· Flooding: One promising treatment for this wetland invader, when feasible, is long-term flooding of 
infested areas. Perennial pepperweed is adapted to seasonal hydrology and does not tolerate soils 
saturated for a long duration. However, if native plants are still present on-site, these may also be 
adapted to seasonal hydrology and could be negatively affected. 

· Herbicide: Mowing is most effective when followed by herbicide treatment, but do not apply 
herbicide to non-mowed plants because perennial pepperweed leaves produce a thick waxy coating 
that prevents foliar uptake. Instead, herbicide should be applied directly after the second mowing as 
described above. When working in or near wetlands, only herbicides specifically approved for use 
in these sensitive habitats should be used. 

Himalayan Blackberry (Rubus discolor) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: Unrated 
Observed within Survey Area: No, not observed during the BRRTP weed surveys. However, it is known 
to be within the Project’s vicinity and is considered likely to invade or colonize areas disturbed by 
construction or other ground-disturbing activities. 

Ecology 

Himalayan blackberry grows just about anywhere there is water or seasonal water in elevations up to 
5,210 feet in elevation. It can also grow along objects such as fences and buildings, but is more common 
in riparian areas. Himalayan blackberry has been known to colonize initially disturbed areas that have 
been neglected by humans and, if not controlled, dominate lands due to its strong competitive abilities. It 
can out-compete native plant species rapidly and can also hinder wild animals from gaining access to 
water ways (Bossard, Randall, and Hoshovsky 2000).  
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Control 

· Prevention: There are no known land management practices that would discourage establishment of 
Himalayan blackberry that do not also discourage the establishment of favorable native bramble 
species. However, removal of small, initial infestations is the best method to prevent the 
development of large monocultural stands that are typically difficult to eradicate. 

· Mechanical: Cutting stems can be an effective mode of removal, but as this species has several 
methods of vegetative reproduction, purely mechanical eradication means can be problematic. 
Stems should be cut with a chainsaw, scythe, or tractor-mounted mower followed by the removal of 
as much underground tissue as possible, which can be prohibitively labor-intensive in large 
infestations. While cutting does not stimulate lateral root sprouting, stems will re-grow from root 
crowns. Large, older root crowns are often difficult or impossible to remove completely. As plants 
can reproduce from cut primocanes, slash piles should be burned. As with most mechanical control 
methods, success is often achieved only after several sequential cuts that exhaust the plants’ 
resources. Optimal timing for cutting is just after the commencement of flowering. 

· Fire Management: Burning can be an effective means to control large thickets, but as fires do not 
kill underground tissues, re-sprouts require follow-up mechanical or herbicidal control. Slash 
burning as described above will prevent the establishment of new infestations from re-rooted 
primocanes. 

· Biocontrol: The USDA has not supported research on insect biocontrol agents for this species due 
to the large number of commercially important Rubus-based crop berries (Bossard et al. 2000). 
However, a fungal rust (Phragmidium violaceum) was discovered in Oregon in 2005 that may 
eventually provide effective bioagent-based control in California (DiTomaso and Healy 2007). 
Additionally, although the spiny plants are usually avoided by large livestock, the foliage provides 
year-round, palatable forage, and goat and sheep herds have been successfully used to control re-
sprouting following other control methods, to manage the spread of large infestations, and reclaim 
or prevent further spread into pastures (Bossard et al. 2000). 

· Herbicide: Mechanical control methods, such as cutting, are most effective if immediately followed 
by herbicide application. Some researchers report that herbicidal methods are the most effective 
means of control (DiTomaso and Healy 2007), but caution should be used due to the species’ 
tendency to infest riparian areas. Only herbicides specifically approved for use in aquatic and 
wetland habitats should be employed in control efforts for this species in riparian habitats, and care 
should be taken to minimize damage to native aquatic and emergent vegetation through careful 
application. Some herbicides that have been found to be highly effective in controlling Himalayan 
blackberry are glyphosate, picloram + 2,4-D, triclopyr ester, or triclopyr amine (Tirmenstein, 1989). 

Spanish Broom (Spartium junceum) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: C 
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a.  

Ecology 

Spanish broom is a yellow-flowered shrub in the Pea Family (Fabaceae) with many long, straight, dark 
green stems. It is widespread in drier coastal and interior regions of California up to 1,950 feet in 
elevation. The long-lived shrubs reproduce from abundantly produced seed, which remain viable for at 
least five years. Spanish broom invades open sites on hot, dry hillsides, especially in chaparral areas. 
Spanish broom rapidly develops dense colonies that prevent establishment by native shrubs. These stands 
are considered a fire hazard and are of little value to wildlife (Nilsen 2000).  
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Control 

· Prevention: Minimization of soil disturbance, followed by immediate revegetation of any areas that 
must be disturbed through temporary impacts, is the best way to prevent infestation by Spanish or 
Scotch broom (Cytisus scoparius). Areas where temporary grading impacts have occurred should 
be monitored until successfully revegetated to catch initial colonizers, which should be manually 
removed as described below. Once a large population is established, eradication is very difficult 
due to the large, long-lived seed bank that develops (DiTomaso and Healy 2007). However, careful 
removal of initial colonizers as described below can help prevent the formation of a colony.  

· Mechanical: Remove individual plants in late winter to spring when the soil is moist and plants are 
most easily removed from the soil, using a weed wrench or similar tool to get as much taproot as 
possible. This is most efficient when removing the initial colonizers of an area to prevent a large 
infestation, but once a large infestation is present, spring hand pulling of successive generations is 
still thought to be the most effective method of control (Holloran et al. 2004). Untreated cut stems 
will re-sprout, and will require repeated cutting unless treated, although in medium to large shrubs, 
re-sprouting can be reduced by removing all of the bark from the cut stump down to ground level. 
Wherever mature plants are removed by pulling or cutting, seedlings will have to be treated for at 
least the following five to eight years to prevent a recurrence of the infestation. Seedlings should be 
raked with a Hula Hoe soon after germination or flamed with a propane torch. 

· Fire Management: Burn-based control methods is not recommended for this species, due to the 
danger of fire spreading to tree canopies.  

· Cultural: Some research suggests that planting tall shrubs or trees in or near populations of Spanish 
broom may reduce their photosynthesis and help control their populations, while other research 
suggests that Spanish broom is an early successional plant and may be replaced by later seral 
vegetation if left alone (Zouhar 2005). 

· Biocontrol: Three species of biocontrol insects have been released to control Spanish broom, but 
these have so far been ineffective in achieving control of infestations (DiTomaso and Healy 2007). 
Grazing is not typically an effective means to control Spanish broom, although if goats are confined 
to a small enough area following a cutting treatment, they can remove re-sprout growth as it occurs 
(DiTomaso and Healy 2007).  

· Herbicide: Applying herbicide to fresh wounds following cutting can reduce the degree of re-
sprouting, but will not prevent new generations of seedlings from germinating each year. Plants will 
require treatment for a period of several years for herbicide treatments to be effective. There is also 
a risk of affecting non-target species as well. 

Tamarisk/saltcedar (Tamarix ramosissima) 

Status 

Cal-IPC Inventory Rating: High 
CDFA Pest Rating: B 
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a and the reconductoring corridor. 

Ecology 

Saltcedar is a deciduous shrub or a tree in the Tamarix Family (Tamaricaceae) that can be found along 
streams and lake shores throughout California. It is associated with dramatic changes in geomorphology, 
groundwater availability, soil chemistry, fire frequency, plant community composition, and native 
wildlife diversity (Cal-IPC 2008). The plant can use both groundwater and surface water, and has an 
extensive deep root system, both of which aid it in decreasing the local water table. The plant also extracts 
salts from the deep soil layers and excretes them on its leaves, which when falling, increase the soil 
surface salinity and inhibit native species growth. Saltcedar prefers habitats such as river, lake, and pond 
margins, washes, roadsides, ditches, flats, sand dunes, and desert springs. It grows best in an alkaline soil, 
but tolerates salinity and acidity. Mature plants can survive desert heat, below-freezing temperatures, 
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periodic flooding, drought, and burning. The plants reproduce by seed and sometimes vegetatively from 
root sprouts and stem fragments, and can grow to 2,625 feet in elevation (DiTomaso and Healy 2007). 
 
Control

· Prevention: Sites with intact native riparian vegetation are resistant to tamarisk invasion because the 
seedlings are poor competitors. Minimizing impacts in riparian and desert wash habitats and 
restoring any necessary impacts with native vegetation will thus reduce the potential for tamarisk 
invasion into new areas. 

· Mechanical: Trees cut from the soil surface re-sprout from the root system. Aboveground tree 
removal should be followed with herbicidal methods as outlined below; otherwise, the root system 
will need to be manually removed, which may cause more soil disturbance than necessary and leave 
the site open to new invasions. Seedlings and small plants must be removed during the first year 
after removal of mature plants, which are easily removed by hand (DiTomaso and Healy 2007). 

· Fire Management: Burning is not recommended because plants re-sprout readily following fire. 
· Cultural: Mature saltcedar is vulnerable when shaded and, if possible, saltcedar-susceptible sites 

should be revegetated with native trees to discourage its reestablishment (Zouhar 2003). However, 
because many sites near dams, diversions, groundwater pumping, and development have resulted in 
reduced soil moisture, increased depth to the water table, and increased soil salinity, planting native 
trees may not be feasible. In these cases, salt-tolerant grasses may be more appropriate for 
revegetation. 

· Biocontrol: In 2002, the saltcedar beetle (Diorhabda elongata) was released in efforts to control 
tamarisk, but it is not yet known how effective the species will be in control of saltcedar (DiTomaso 
and Healy 2007). 

· Herbicide: Cut stumps should be painted with an herbicide preparation specifically approved for 
use in aquatic and wetland ecosystems in California. Care should be taken to use a strong enough 
application to kill the root crown bud. Repeat applications are required the following year when 
seedlings germinate in the spring. Young plants are easily scraped with a Hula Hoe or pulled by 
hand. 

2.2.2 Moderate Risk Noxious Weed Species
These species have clear impacts on physical processes, plant and animal communities, and vegetation 
structure of the communities in which they establish, but impacts are less severe than the species listed as 
high risk. They generally experience moderate to high dispersal rates, with their establishment success 
dependent on ecological disturbance. Ecological amplitude and distribution may range from restricted to 
extensive. 
 
Eupatory (Ageratina adenophora)

Status 

Cal-IPC Inventory Rating: Moderate
CDFA Pest Rating: Unrated 
Observed within Survey Area: No, not observed during the surveys. However, it is known to be within 
the Project’s vicinity and is considered likely to invade or colonize areas disturbed by construction or 
other ground-disturbing activities. 
 
Ecology

Eupatory is a perennial herb or small shrub in the Sunflower Family (Asteraceae). Eupatory is found 
along the coast of California and in the South Coast and Transverse Ranges up to 970 feet in elevation 
(Cal-IPC 2008). This species prefers disturbed areas, coastal canyons, riparian areas and scrub, and is 
especially invasive in mild coastal areas (Cal-IPC 2008). Eupatory was originally introduced to California 
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as an ornamental plant, but the species escaped from cultivation by producing abundant seed that is 
dispersed via wind, water, soil movement, and by clinging to animals and people (Cal-IPC 2008).  
 
Control

· Mechanical: Small infestations can be controlled by hand-pulling plants, as long as care is taken to 
remove the crown and rootsock as well, which can cause the growth of new shoots if not removed 
(DiTomaso and Healy 2007).  

· Fire Management: Prescribed burns are not recommended unless the burned area will be 
revegetated. Openings of bare ground may encourage germination and establishment of eupatory 
(DiTomaso and Healy 2007). 

· Biocontrol: Stem-gall flies (Procecidochares utilis) have been successfully used to control eupatory 
(Kluge 1991). By repeating treatment enough to restrict vegetative and reproductive development 
through the formation of galls by the larvae, the plants can eventually be killed. This has been 
found to be less successful in damp habitats, but was a highly successful treatment method in 
Hawaii. 

Tree-of-heaven (Ailanthus altissima)

Status 

Cal-IPC Inventory Rating: Moderate
CDFA Pest Rating: C 
Observed within Survey Area: No, not observed during the 2008 weed surveys. However, it is known to 
be within the Project’s vicinity and is considered likely to invade or colonize areas disturbed by 
construction or other ground-disturbing activities. 
 
Ecology

Tree-of-heaven is a deciduous flowering tree of the Quassia Family (Simaroubaceae). It is widely 
distributed in coastal and interior California up to 4,100 feet in elevation, and is especially abundant along 
streams and in other moist habitats. Tree-of-heaven spreads rapidly from root sprouts and also reproduces 
from its abundantly produced wind-blown seeds (Hunter 2000). Root suckering can spread one individual 
over an area of one acre or larger, and a single tree can produce over one million seeds in a year (Hunter 
2000). Tree-of-heaven spreads rapidly in riparian and other wetland sites, crowding out native vegetation. 
Once established, it persists for many years.  
 
Control

· Prevention: While it is difficult to prevent initial colonization by seeds, which may enter an area 
through wind dispersal, the main method of reproduction in California is by vegetative 
reproduction. Slash piles created after cutting tree-of-heaven to control infestations should be 
burned or periodically rechecked to pull new saplings that can establish from cut stem fragments. 

· Mechanical: Stems should be cut to remove all vegetative tissue in late spring to cause the most 
stress to plants, which will re-sprout from the cut stem as well as produce new individuals through 
root suckering. Young saplings can be hand-pulled, when the soil is moist, in an attempt to remove 
the taproot, but this will not work in older, larger individuals. Cut stems will require repeated 
treatments over a period of at least two years to completely exhaust the resources needed to re-
sprout or produce suckers. Do not girdle trees as this encourages extensive suckering from the root 
system. Immediate treatment of cut stumps as described below is most effective in prevention of re-
sprouts. 

· Fire Management: Fire is mostly ineffective in controlling against tree-of-heaven infestations, but 
may be useful for spot treatments, although tree-of-heaven may re-sprout after heat-girdling from 



POWER ENGINEERS, INC. 
BARREN RIDGE RENEWABLE TRANSMISSION PROJECT: WEED RISK ASSESSMENT 

 

 ANA 119-016 LADWP 116313 (JUNE 2012) SB PAGE 42 

burns (Howard 2004). Fire management is not recommended because of this threat of causing new 
sprouting, particularly with the influx of nutrients that occurs after fires. 

· Biocontrol: Tree-of-heaven is generally resistant to insect damage, and is even cultivated for use in 
silk production. Grazing is ineffective, and wildlife do not typically browse new shoots. 

· Herbicide: Immediately following the late spring stem cut, apply a 50% solution of glyphosate to 
the cut wounds using a paintbrush, taking care to protect native vegetation from the herbicide. 
Application in the late spring coincides with the most effective time to cut, and has the added 
benefit of being readily translocated to the root system at this time of year (Holloran et al. 2004; 
DiTomaso and Healy 2007). 

Slender Wild Oat/Wild Oat (Avena barbata)/(Avena fatua) 

Status 

Cal-IPC Inventory Rating: Moderate 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, both observed on Alternatives 2, 2a, and 3, the reconductoring 
corridor and the new 230 kV conductor corridor. 

Ecology 

Slender wild oat is a winter annual grass (Poaceae) that grows in nearly every grassland area of 
California. It does well in sandy and poor soils, often on the road verges. It is one of the annual grasses 
that was introduced as a forage species and has replaced the native perennial grasses (Cal-IPC 2008). The 
plant reproduces by seed. Preferred habitats include grassland, oak-savannah, fields, roadsides, pastures, 
crop fields, previously cultivated fields, orchards, vineyards, gardens, and other disturbed places. Slender 
wild oat grows to 3,940 feet in elevation (DiTomaso and Healy 2007). 

Control 

· Mechanical: Pull, hoe, or dig out wild oat in the early spring when the plants are still small and 
have not set seed, as seeds can remain dormant for up to ten years in the soil once fallen (ESNERR 
2000). Solarization and mulching can suppress seedling germination if necessary. 

· Fire Management: Multiple burn treatments have been found to reduce abundance of Avena, but 
these can result in increases in non-native forb species (Parsons and Stohlgren 1989). 

· Cultural: A thick layer of mulch can be used to suppress establishment of these species on non-crop 
and agricultural sites (DiTomaso and Healy 2007). Contrarily, cultivation and soil disturbance may 
stimulate their growth. 

· Herbicide: It is recommended that a pre-emergence product containing EPTC, oryzalin, or 
trifluralin is used in the fall (ESNERR 2000). For grasses growing among broad-leafed plants, 
selective post-emergence herbicides containing fluazifop-butyl or sethoxydim can be used. 
Nonselective herbicides containing glyphosate or glufosinate-ammonium will also kill wild oat.  

Ripgut Brome (Bromus diandrus) 

Status 

Cal-IPC Inventory Rating: Moderate 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a, the reconductoring corridor and the 
new 230 kV conductor corridor. 
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Ecology 

Ripgut brome grows in open disturbed areas, roadsides, fields, ranges, and agronomic crops, orchards, 
forestry sites, and many natural plant communities in California and elsewhere at elevations up to 6,560 
feet. It grows in most soil types (DiTomaso and Healy 2007). Ripgut brome competes with other plants 
for water and nutrients, often establishes dense stands, and hosts various plant diseases; however, it 
generally does not form exclusionary monocultures. It has high water use efficiency to allow late season 
growth, and it produces abundant potential fuel which can increase frequency or severity of fires (Cal-IPC 
2008). Ripgut brome spreads in desert scrubland, as well as the pinyon pine-juniper communities and 
three-needle pine woodlands. Since the species is highly flammable when dry and is currently increasing 
the frequency and spread of wildfires in certain communities, it is contributing to the conversion of desert 
woodlands and scrublands into annual grassland. The species can be good livestock forage only while 
immature, but prevents establishment of alternate forage grasses (DiTomaso and Healy 2007). 

Control 

· Prevention: Proper stocking levels and the protection of soil resources are the best known land 
management practices preventing the establishment and spread of cool-season annual grasses in 
California. However, preventing the spread or eradicating these grasses is difficult. The majority of 
grasslands within the state are now dominated by these and other exotic annual grasses.  

· Mechanical: Few mechanical methods are suitable or effective in annual Bromus control. Precisely 
timed mowing, after the grass has begun to flower but before it has produced mature seeds (a period 
of about a week), can help reduce the amount of seed produced each year. In agricultural areas, 
intensive or deep tilling can help eradicate infestations. 

· Fire Management: Burning tends to promote the establishment, growth, and spread of these grass 
species. Late season burns can significantly increase Bromus densities in subsequent years 
(DiTomaso and Healy 2007). Some practitioners have advocated burning sites after seed is set but 
before the plants shatter, which reduces the amount of viable seed. However, like other burn control 
methods, this appears to increase the site’s susceptibility to subsequent invasions (DiTomaso and 
Healy 2007), and therefore is not recommended. 

· Biocontrol: Overgrazing may increase the abundance of ripgut brome by reducing the abundance of 
more desirable species (DiTomaso and Healy 2007). 

· Herbicide: No herbicidal methods are currently a good option for annual Bromus grass control, due 
to the extensive nature of many infestations. As the grasses become dominant species in the habitats 
they invade, targeting specific areas for eradication without affecting other co-occurring native 
species is difficult.  

Tocalote (Centaurea melitensis) 

Status 

Cal-IPC Inventory Rating: Moderate 
CDFA Pest Rating: C 
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a and the reconductoring corridor. 

Ecology 

Tocalote is a yellow-flowered winter annual in the Sunflower Family (Asteraceae) that is widespread 
along roadsides and in other disturbed sites up to 7,170 feet in elevation in Southern California. Tocalote 
is less common in northern California. The growth pattern of tocalote is somewhat similar to yellow star-
thistle, but flowering occurs earlier in the year. Tocalote produces a rosette in the early part of the 
growing season, then bolts and flowers in late spring or early summer. Tocalote reproduces only from 
seed, and individual plants can produce as many as 60,000 seeds (DiTomaso and Gerlach 2000).  
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Although tocalote can displace natives and adversely impact rare plants in coastal areas, adverse 
ecological impacts from tocalote infestation have not been reported for montane habitats in California. 

Control 

· Prevention: When working in areas infested with tocalote, equipment (including undercarriages) 
should be carefully cleaned before moving to a non-infested area. The collection and export of fill 
soils, pasture hay, and crops from infested areas should be avoided or minimized to the maximum 
extent practicable.  

· Mechanical: Mowing can provide effective treatment of infested areas if mowed at the correct time, 
which is immediately after the earliest 2% to 5% of plants have begun to produce flower heads, 
usually in April or early May (DiTomaso and Healy 2007). Mowing too early may cause plants to 
become bushier and produce more flower heads. Treatments should continue for at least two to 
three years, after which spot eradication may be required indefinitely.  

· Fire Management: Prescribed burning of tocalote can reduce populations if timed correctly, but to 
avoid heavy damage to native vegetation, burns should be timed to occur after other annual plants 
have dried but before tocalote seeds are produced. Due to its late spring-early summer flowering 
period, burning may be difficult to implement for tocalote. However, an experimental study showed 
that during three years of prescribed fires, non-native forb biomass increased 18,000% from pre-
burn levels and was largely composed of tocalote, which went from non-existent in pre-burn plots 
to comprising 46.3% of total biomass three years later (Parsons and Stohlgren 1989), suggesting 
that fire management of tocalote may provide mixed results of success. 

· Cultural: DiTomaso and Healy (2007) suggest that cultural strategies used for control of yellow 
star-thistle (see above) may be effective for tocalote as well. 

· Biocontrol: Responsible rangeland management, where range is grazed by sheep, goats, or cattle to 
a moderate degree, can help prevent establishment or spread of populations in grasslands. Infested 
areas can be treated by high-intensity grazing between the period when the plant bolts (April) to 
just before the plant produces spiny seed heads in May/June. Biocontrol insects used to control 
yellow star-thistle may also feed on tocalote flower heads, but are more attracted to, and better at 
damaging, yellow star-thistle. 

· Herbicide: Herbicide treatments by foliar spray or wick application are generally used to control or 
reduce spot infestations, or as follow-up to more intensive mechanical, grazing, or fire 
management-based treatments. 

Bull Thistle (Cirsium vulgare) 

Status 

Cal-IPC Inventory Rating: Moderate 
CDFA Pest Rating: C 
Observed within Survey Area: No, not observed during the BRRTP weed surveys. However it is known 
to be within the Project’s vicinity and is considered likely to invade or colonize areas disturbed by 
construction or other ground-disturbing activities. 

Ecology 

Bull thistle is a spiny pink-flowered biennial thistle in the Sunflower Family (Asteraceae) that is 
widespread in California in mesic coastal and montane habitats below 8,000 feet in elevation. It is 
common in moist grasslands, meadows and forests (Randall 2000). Bull thistle reproduces from seed, 
which remains viable for three years or more and is capable of wind-dispersal for distances of more than a 
mile. It rarely forms dense stands, but can be abundant enough to displace native plants including forage 
species important to native herbivores (Randall 2000).  
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Control 

· Prevention: The best preventative measure is removal of small infestations as soon as possible after 
they are located. If mowers, vehicles, or tillage equipment are operating in an infested area, they 
should be thoroughly cleaned afterward to prevent the spread of the infestation (Zouhar 2002). 
When establishing vegetation on a site, certified weed-free seed and mulch should be used for any 
seedings, and sites should be monitored several times a year, particularly in areas that are most 
susceptible to the spread of weeds, such as roadsides, parking lots, fencelines, and waterways. 

· Mechanical: Bull thistle can be hand pulled prior to flowering, by bending the stem and pulling. 
Use a pick to loosen hard soil and pull the taproot. Bull thistle can also be cut or mowed shortly 
before flowering (DiTomaso and Healy 2007). Cut the stem a minimum of one to two inches below 
the ground with a shovel. If mowing, cut close to the ground just before flowering. A follow up 
mowing one month later is often needed (Holloran et al. 2004). Stems can be left to decompose on-
site, although flower heads should be removed. Cut flower heads should be bagged, as they may 
still produce viable seed (Bossard et al. 2000; DiTomaso and Healy 2007; Holloran et al. 2004).  

· Cultural: Cultivation before flowering can help to control bull thistle infestations (DiTomaso and 
Healy 2007). Sites where bull thistle has been pulled from the ground should be revegetated with 
desired plants to provide competition in the event that there are still bull thistle seeds left in the soil 
(Zouhar 2002). 

· Biocontrol: The USDA has approved two insect species for bull thistle control in California, 
although neither has been successful. Rhinocyllus conicus is a weevil that attacks Cirsium, 
Carduus, and Silybum species; however, it has also been known to attack native Cirsium species. 
Urophora stylata is a gall-forming fruit fly that may be useful in coastal sites (Bossard et al. 2000).  

· Herbicide: Autumn or spring application of 2,4-D at 0.5 kg/ha is recommended to control rosettes 
(Bossard et al. 2000). Other appropriate herbicides for the control of bull thistle are clopyralid, 
dicamba, MCPA, picloram, metsulfuron, and chlorsulfuron (Zouhar 2002), although herbicide use 
may also affect non-target plant species as well. 

Artichoke Thistle (Cynara cardunculus) 

Status 

Cal-IPC Inventory Rating: Moderate 
CDFA Pest Rating: B 
Observed within Survey Area: No, not observed during the surveys, but is known to be within the 
Project’s vicinity and is considered likely to invade or colonize areas disturbed by construction or other 
ground-disturbing activities. 

Ecology 

Artichoke thistle is a perennial thistle in the Sunflower Family (Asteraceae) which blooms from April to 
July. This is a large thistle that is closely related to cultivated artichokes and can grow to nine feet tall 
(DiTomaso and Healy 2007). This species is found throughout California with an elevation range up to 
1,600 feet in elevation (Cal-IPC 2008). Artichoke thistle likes disturbed open sites, preferring habitats 
such as grassland, chaparral, coastal scrub and riparian areas. This species is sometimes grown as an 
ornamental plant. This species will reproduce by seed and sometimes re-sprout from root fragments (Cal-
IPC 2008).  

Control 

· Mechanical: In small or scattered populations, grubbing may be a practical deterrent if the taproot is 
removed or the seedhead is cut and removed (Kelly 2000). Methods such as disking or plowing are 
not recommended because it not only requires several years to effectively eliminate the plant from 
the area, but because the root reaches up to eight feet in depth and the soil disturbance makes it 
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possible for further infestation to occur. Flower stems should be cut before maturity to reduce seed 
production (DiTomaso and Healy 2007). 

· Fire Management: Prescribed burns would help remove the aboveground biomass of the plant, 
possibly killing the surface layer of the seedbank and making chemical control methods more 
effective. Plants in burned areas should be chemically treated four to six weeks after they resprout. 
Burning will not kill the taproot of the plants (DiTomaso and Healy 2007). 

· Cultural: Repeated cultivation may eventually eliminate artichoke thistle populations (DiTomaso 
and Healy 2007). 

· Biocontrol: Invertebrates such as earwigs, ants and other aphids, harlequin beetles, and bees feed on 
artichoke thistle. Although there are no USDA-approved biocontrol agents for this plant, the exotic 
Mediterranean Basin-based artichoke fly (Terellia fuscicornis) feeds on flowers and seedheads. 
Wildlife do not cause a significant impact to artichoke thistle populations, although DiTomaso and 
Healy (2007) report that browsing by goats may reduce seed production. 

· Herbicide: The “cut-stump” method has been reported as being effective against artichoke thistle 
populations. The cut-stump method involves cutting the plant as close to the base as possible and 
applying a solution of 25 percent glyphosate (Roundup®) to the stump. Mature, bolting plants can 
be killed with a two percent glyphosate solution with a 95% to 98% success rate. This is also 
effective on plants that have gone to seed and on seedlings, but not usually in the earlier stages of 
growth before the plant sends up a flower stalk, likely because in pre-bolting plants the movement 
of fluids is greater towards the leaves and stems, and lesser towards the roots. Using power tools or 
tractors to cut down the plants increases the effectiveness of chemical treatment. The herbicide 
Clopyrlid (Transline®) can be effective when applied during the rosette stage, but less effective on 
mature, bolting plants. 

Shortpod Mustard (Hirschfeldia incana) 

Status 

Cal-IPC Inventory Rating: Moderate 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a and the reconductoring corridor. 

Ecology 

Shortpod mustard is a biennial or short-lived perennial forb in the Mustard Family (Brassicaceae) that 
reproduces by high seed production. It is native to the Mediterranean region and is becoming an 
increasing problem in wildlands of Southern California (Cal-IPC 2008). It blooms from May to October 
up to 5,250 feet in elevation; habitat includes disturbed areas, roadsides, fields, pastures, agronomic crops, 
orchards, vineyards, ditch banks, and dry washes (DiTomaso and Healy 2007).  

Control 

· Prevention: Disturbance and fire favor establishment of mustard species. Additionally, shortpod 
mustard may be more likely to invade areas already dominated by annual grasses (Brooks 2004). 
Therefore, protection and sound management of remaining bunchgrass grasslands and quick 
eradication of initial infestations in scrub- or woodlands is recommended. 

· Mechanical: Black and shortpod mustard are best controlled mechanically by hand-pulling of plants 
each year after they have bolted but before they produce seed. The plants have a fairly weak root 
system, and as annuals, do not re-sprout from root fragments left in the soil. Over time, this can 
deplete the seed banks and allow native or grassy vegetation to dominate previously infested areas 
(DiTomaso and Healy 2007). Mowing, particularly when timing is poor, can produce plants that 
branch heavily from the base, and could produce even more seed than undisturbed plants. 
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· Fire Management: Burning is not recommended for shortpod mustard control as it can damage co-
occurring native vegetation due to heavy fuel loads, as well as the fact that shortpod and other 
exotic mustard species appear to be somewhat fire-adapted and can increase in density following 
fires.  

· Herbicide: Because early season mustards such as these emerge early in the growing season, often 
before native vegetation has broken dormancy, it is thought that early post-emergence herbicidal 
treatments may be effective for members of this group (Bossard et al. 2000), but more research is 
needed to develop a standardized, optimized methodology for control of these species. 

Tree Tobacco (Nicotiana glauca) 

Status 

Cal-IPC Inventory Rating: Moderate 
CDFA Pest Rating: Unrated 
Observed within Survey Area: No, not observed during the surveys, but is known to be within the 
Project’s vicinity and is considered likely to invade or colonize areas disturbed by construction or other 
ground-disturbing activities. 

Ecology 

Tree tobacco is a tree/shrub in the Nightshade Family (Solanaceae), which grows up to 10 to 20 feet in 
height, and is short-lived. Tree tobacco was introduced to California about 100 years ago and is found 
growing up to 5,000 feet in elevation in disturbed soils, vacant lots, along roadsides, streamsides, and 
riparian areas (Cal-IPC 2008). All plant parts contain the alkaloid anabasine and are highly toxic to 
humans and livestock when ingested. The plant flowers from March to November and reproduces by 
seed. It grows throughout California, including the southwestern region and in deserts up to 3,610 feet in 
elevation (DiTomaso and Healy 2007). 

Control 

· Prevention: In Australia, it has been observed that stem densities are significantly reduced in non-
grazed plots, possibly due to the competition from native wetland vegetation (Florentine and 
Westbrooke 2005). As wetland areas are often grazed heavily by livestock in arid areas, protection 
of native emergent wetland vegetation by excluding livestock from sensitive areas may prevent 
seedling establishment or spread of existing infestations. 

· Mechanical: No mechanical methods of control other than hand-pulling are known, although 
cutting before herbicide application is an accepted control method for many weedy, woody species. 

· Herbicide: Optimal methods for control are still being developed, but glyphosate applied as foliar 
spray, drizzle, or as a treatment to cut-stumps all showed high levels of initial success when applied 
in fall (Oneto et al. 2004), although later regrowth was not assessed and other timing regimes were 
not compared in the 2004 publication. 

Tumble mustard (Sisymbrium altissimum) 

Status 

Cal-IPC Inventory Rating: Unrated 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on Alternatives 1, 2, and 2a, the reconductoring corridor, 
and the new circuit corridor. 
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Ecology 

Tumble mustard is a winter annual or biennial in the Mustard Family (Brassicaceae) that is widespread 
throughout most California counties (Howard 2003, Calflora 2011). It easily grows in many soil types, 
including loose to compact soils, and on sand, disturbed roadsides, and in fields (Hickman 1993, Howard 
2003). Some of the more common vegetation types that it can be found in include sagebrush, salt-desert 
shrubland, and pinyon-juniper communities (Howard 2003). In California, it is known to occur at 
elevations below 8,200 feet and typically flowers between March and April (Howard 2003). It is an 
important source of food for many types of livestock, game, small mammals, and birds, especially in its 
early stages before seeding (Howard 2003). Because tumble mustard is an early seral species, in late seral 
stages of vegetation communities it may be excluded by increasing canopy closure, ground litter, or 
increased competition from late-successional species (Howard 2003). 

Control 

· Prevention: Establishment of tumble mustard can be minimized or prevented by minimizing soil 
disturbance and seed dispersal and keeping a high native species cover (Howard 2003). 

· Mechanical: Manually removing rosettes in the fall or early spring can control small infestations 
(Howard 2003). 

· Fire: Fire has not been demonstrated to be an effective control method for tumble mustard, and it 
may instead increase in abundance in the early postfire community if other species are slow to 
establish on the open ground (Howard 2003). 

· Biocontrol: Native and introduced slugs have been shown in trials to have an affinity for tumble 
mustard over 18 other early successional species (Howard 2003). 

· Herbicide: Herbicides can be effective in helping to control populations of tumble mustard, but 
are not usually a long-term solution unless implemented with other methods of control and 
management. The most effective herbicides include 2,4-D and MCPA, although bromoxynil, 
atrazine, and chlorsulfon are also effective control measures (Howard 2003). 

Rat-tail Fescue (Vulpia myuros) 

Status 

Cal-IPC Inventory Rating: Moderate 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a, the reconductoring corridor and 
the new 230 kV circuit corridor. 

Ecology 

Rat-tail fescue is a cool season annual in the Grass Family (Poaceae) found in numerous California 
counties. It is the one of the most widespread non-native annual grasses, having naturalized throughout 
much of California. It readily tolerates drought, some shade, and poor, shallow, sandy and acidic soils, 
and is considered to be a poor forage grass for livestock (Cal-IPC 2008). Preferred habitats include 
disturbed and undisturbed open areas, including dry and seasonally wet sites, roadsides, rangeland, 
pastures, fields, occasionally agronomic fields, grassland, slopes, washes, and open areas in many plant 
communities, including chaparral and open woodland. It reproduces by seed and grows to elevations of 
6,560 feet (DiTomaso and Healy 2007). 

Control 

· Mechanical: Hand-pulling may reduce cover of small populations or in smaller sites such as vernal 
pools (Howard 2006). 

· Fire Management: Prescribed burns in tandem with hand-pulling have been found to be effective on 
control of rat-tail fescue.
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· Biocontrol: Rat-tail fescue generally thrives in areas that are heavily grazed. However, it has also 
been shown that timing heavy grazing to a few weeks in spring to reduce seed production and in 
fall to limit seedling survival can have substantial effects on controlling populations (DiTomaso and 
Healy 2007). 

· Herbicide: Application of glyphosate to rat-tail fescue has been found to be effective when 
conducted after annual grass seedlings emerge but before native seedlings emerge (Howard 2006). 
Simazine has also been found to be an effective herbicide. 

2.2.3 Lower Risk, Poorly Known, or Native Invasive Species 
These species have minor impacts on a statewide level than either the high or moderate risk species. In 
some cases there is not enough information known about the species to justify an elevation into either of 
the other categories. They generally experience low to moderate dispersal rates, and although their 
ecological amplitude and distribution may be limited, these species may still be problematic on local 
levels. However, some species in this category, such as annual grasses, may cause drastic vegetation type 
conversion due to their high dispersal rates and other characteristics, but may be present in such amounts 
as to make eradication or even control beyond feasible.   
 
Soft Chess (Bromus hordeaceus)  

Status 

Cal-IPC Inventory Rating: Limited 
CDFA Pest Rating: Unrated
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a, the reconductoring corridor and 
the new 230 kV circuit corridor.
 
Ecology 

Soft chess is a cool season non-native annual grass that commonly grows throughout California at 
elevations up to 3,280 feet and sometimes up to 6,900 feet. It thrives on fertile or non-fertile soil and
blooms from April to July. Habitats include grassland, sagebrush communities, rangeland, fields, open 
disturbed sites, roadsides, orchards, vineyards, and agronomic crops. It is uncommon in desert areas. Soft 
chess has a low forage value, but can be desirable livestock forage, both while immature and mature. 
However, it competes for moisture with native grasses that would provide forage later into the season 
(DiTomaso and Healy 2007). 
 
Control 

· Fire Management: Prescribed burns in the fall have been successful at reducing coverage in some 
cases (Howard 1998). Seeds are not killed until the temperature is approximately 200 degrees 
Fahrenheit or above. 

· Biocontrol: Spring grazing may partially control soft chess infestations. Defoliation within the first 
week after flowering has proven effective in reducing seed formation, while removing terminal 
buds has been effective at preventing leaf elongation and seed production. Some studies have 
shown that a cessation of grazing has also caused annuals to decrease in cover relative to native 
perennials (Howard 1998). Yearly grazing at a moderate level combined with late summer burns 
every few years has also been shown to be effective at promoting establishment of native perennial 
grasses and the reduction in abundance of non-native annual grasses (DiTomaso and Healy 2007). 

Crimson spot rockrose (Cistus ladanifer) 

Status

Cal-IPC Inventory Rating: Unrated
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CDFA Pest Rating: Unrated 
Observed within Survey Area: Possibly. A species from the Cistus genus was identified on Alternatives 2 
and 2a, and the reconductoring corridor.
 
Ecology 

Crimson spot rockrose is a perennial non-native shrub in the Rockrose Family (Cistaceae) that occurs at 
elevations lower than 984 feet (Calflora 2011, NRCS 2011). It originated in southwestern Europe 
(Hickman 1993), and is present in herbaria within three California counties, including Los Angeles 
County (Calflora 2011). Although it can be found in disturbed areas, it is uncommon (Hickman 1993). 
The Cistus genus is composed of early successional species that are particularly adapted to fire (Bastida 
and Talavera 2002). 
 
Control 

There have been few studies conducted on effective control methods for crimson spot rockrose. It is 
possible that mechanical methods such as cutting or hand-pulling may assist in controlling populations, 
along with herbicide control. Because seeds of this species usually remain dormant in the absence of fire 
(Delgado et al. 2001), fire treatment can lead to seed germination and is not advised as a control method.
 
Blessed Thistle (Cnicus benedictus) 

Status 

Cal-IPC Inventory Rating: Unavailable
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed within the new 230 kV circuit corridor.
 
Ecology 

Blessed thistle is a spiny-leaved non-native annual in the Sunflower Family (Asteraceae) that originated 
in Europe. It occurs sporadically on disturbed sites, in fields, and along roadsides in the North Coast 
Ranges, Central Valley, Central-western region, South Coast, and western Mojave Desert, to 2,625 feet in 
elevation (DiTomaso and Gerlach 2000).
 
Control 

· Prevention: Blessed thistle is unlikely to become established in perennial pastures that are well-
managed and maintained. 

· Mechanical: Plants should be mowed just before the flower buds develop so as to prevent most of 
the seed production (DiTomaso and Healy 2007). Mowing earlier than this can cause the flower 
stems to regrow, whereas mowing after the flower heads have formed can still allow seeds to 
mature on the ground. 

· Biocontrol: Grazing is not recommended, as livestock will usually graze other, more palatable 
plants besides blessed thistle, leaving less competition.  

Filaree (Erodium sp.) 

Status 

Cal-IPC Inventory Rating: Limited
CDFA Pest Rating: Unrated
Observed within Survey Area: Yes, observed on Alternatives 2, 2a, and 3 and the reconductoring 
corridor. 
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Ecology 

Filaree species are aggressive annual/biannual in the Geranium Family (Geraniaceae). This genus is very 
widespread throughout California up to 6,520 feet in elevation and is commonly found along roadsides, 
grasslands, fields, and semi-desert areas. It often carpets large areas, out-competing native grasses and 
forbs (Cal-IPC 2008). Filaree species reproduce by seed. Most seeds are dispersed a short distance by 
explosive pods from the parent plant, but some seeds can disperse greater distances by clinging to animals 
and humans (DiTomaso and Healy 2007). 
 
Control 

· Fire Management: Prescribed burns can cause density to decrease, but biomass to increase during 
the first post-fire season (Howard 1992). However, after several years, filaree may decrease in size 
substantially. Grassland fires are not recommended for control, as they may actually aid in filaree’s 
growth by removing the mulch layer that inhibits seed germination. 

· Cultural: Planting crops that are highly competitive with filaree, such as wheat or barley, can help 
reduce its growth and its potential seed production (NBII & ISSG 2005).  

· Herbicide: Filaree should be treated as early as possible, though chemical control is often 
unsatisfactory. 

Prickly Lettuce (Lactuca serriola) 

Status 

Cal-IPC Inventory Rating: No List 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a and the reconductoring corridor.
 
Ecology 

Prickly lettuce is an erect winter or summer annual, sometimes biennial, in the Sunflower Family 
(Asteraceae). It blooms from April to October and reproduces by seed. It is native to Europe, and a 
prolific colonizer of disturbed habitats throughout California up to 6,562 feet in elevation. Prickly lettuce 
prefers annual grasslands, roadsides, seasonal wetlands, waste places, ditch banks, fields, agronomic and 
vegetable crops, orchards, vineyards, landscaped areas, and urban places (DiTomaso and Healy 2007).  
 
Control 

· Mechanical: It is recommended that prickly lettuce be removed by pulling or hoeing the seedlings 
and mature plants before setting seed (ESNERR 2000; DiTomaso and Healy 2007).

· Fire Management: Prescribed burns are not recommended to eliminate prickly lettuce, and may 
actually lead to its proliferation. A prescribed fire experiment found that prickly lettuce, which had 
not been present in the burned area before the fire, was carried by the wind and became established 
in high numbers within two years after the fire (Lyon 1966). Another study found that after a three-
year period, prickly lettuce was found in highest abundance in sites which were prescribed high-
intensity burns, over those which were unburned or which received low-intensity burns (Gucker 
2005). 

· Herbicide: Pre-emergence herbicides containing isoxaben or post-emergence herbicides containing 
glufosinate-ammonium or glyphosate are recommended (ESNERR 2000). 

Perennial Sweet Pea (Lathyrus latifolius) 

Status 

Cal-IPC Inventory Rating: Not Available
CDFA Pest Rating: Unrated
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Observed within Survey Area: No, not observed during the surveys, but is known to be within the 
Project’s vicinity and is considered likely to invade or colonize areas disturbed by construction or other 
ground-disturbing activities.
 
Ecology 

Perennial sweet pea is a glabrous perennial vine in the Fabaceae family. It is a garden ornamental that 
escaped cultivation in many areas of California. Preferred habitat includes roadsides, riparian areas, cereal 
crops, orchards, vineyards, and other disturbed places up to 6,560 feet in elevation. The plants are often 
vigorous and can form dense colonies, excluding native vegetation. Reproduction is by both seed and 
rhizome-like roots (DiTomaso and Healy 2007).
 
Control 

· Mechanical: Perennial sweet pea can be controlled by cultivation, close mowing, or manual 
removal of stems before plants can set seed (DiTomaso and Healy 2007). 

 
White Horehound (Marrubium vulgare)

Status 

Cal-IPC Inventory Rating: Limited 
CDFA Pest Rating: Unrated
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a, the reconductoring corridor and 
the new 230 kV circuit corridor. 
 
Ecology 

White horehound is an aromatic, cool-season perennial shrub/forb/herb in the mint family (Lamiaceae). 
This plant is native to Eurasia and is found heavily populating disturbed places throughout California in 
grasslands scrub and riparian areas up to 1,950 feet in elevation. It has mostly minor impact on native 
species (Cal-IPC 2008). White horehound is sometimes especially common in overgrazed areas; other 
preferred habitats include fields, roadsides, rangeland, disturbed natural areas, waste places, ditches, and 
other disturbed places. It most often grows in dry places, but does not grow in deserts. The plant flowers 
in spring/summer and reproduces by seed (DiTomaso and Healy 2007). 
 
Control 

· Prevention: The best preventative measure is removal of small infestations as soon as possible after 
they are located before they set seed.  

· Mechanical: White horehound can be controlled through manual removal or cultivation; however, 
partially buried plants can survive. 

· Fire Management: Burning can kill mature plants, but is known to stimulate seed germination for 
the following season.  

· Biocontrol: The governments of Australia and Tasmania are experimenting with the horehound 
plume moth (Wheeleria spilodactylus) as a control agent (DPIW 2008). Sheep have also been used 
in the Monterey Bay area to control this species (ESNERR 2000).

· Herbicide: In Australia and Tasmania, Dicamba, MCPA amine, trichlopyr and 2,4-D are used to 
treat white horehound for spot spraying, repeat treatments, and aerial applications (NRMB 2008). 
Herbicide treatments are applied while the plants are actively growing. A surfactant must be added 
to assure wetting of the leaf surface. This species can take between 6 and 20 weeks show herbicide 
effects. 
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Yellow Sweetclover (Melilotus officinalis) 

Status 

Cal-IPC Inventory Rating: No List 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on Alternatives 2 and 2a and the reconductoring corridor.
 
Ecology 

Yellow sweetclover is a biennial herb in the Pea Family that infests roadsides and other disturbed sites 
throughout California up to 4,890 feet in elevation. It has racemes of yellow flowers and cross-ribbed 
pods and reproduces only from seed. Individual plants are capable of producing thousands of pods, each 
bearing one or two seeds. They form dense monocultures in disturbed or open sites, but appear to be 
mainly early successional species that are rapidly displaced by late successional vegetation. Yellow 
sweetclover has been cultivated in the United States for use by livestock since at least 1856. Their 
nutritional properties are nearly as good as alfalfa, and they are fed to all classes of livestock. 
Documentation of significant ecosystem impacts from this species is lacking (Whitson [ed.] 2004).  
 
Control 

· Mechanical: Mowing or clipping plants in the summer will help control them as they flower, while 
hand pulling has also been shown to be successful in controlling small outbreaks (Tu et al. 2001).

· Fire Management: Prescribed burns should be carried out over two years to be most effective. 
Plants will increase in abundance during the first post-fire year, and should be burned again in late 
spring to kill the plants before they flower and set seeds. Burning during the dormant season may 
stimulate germination, and should be used in tandem with mechanical methods during the following 
summer. 

· Cultural: Mulching has been found to be more effective than fire management methods. 
· Biocontrol: Known pests to yellow sweetclover include sweetclover weevil (Sitona cylindricollis), 

grasshoppers, and cutworms (Sullivan 1992).
· Herbicide: The Nature Conservancy has used glyphosate to successfully control yellow sweetclover 

(Tu et al. 2001). Yellow sweetclover has been found to be susceptible to 2,4-D, dicamba, tordon, 
aflon, nevuron, and dalapon (Sullivan 1992). 

Smilo grass (Piptatherum miliaceum) 

Status 

Cal-IPC Inventory Rating: Limited 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on Alternatives 1 and 2a.
 
Ecology 

Smilo grass is a perennial grass in the Poaceae Family that was introduced from the Mediterranean region 
(Calflora 2011). It occurs in dry or moist disturbed areas, especially along roadsides or in ditches, at 
elevations below 984 feet, and has been found in many counties in California (Calflora 2011, Cal-IPC 
2011). Its presence has appeared to be increasing recently in riparian areas in Southern California (Cal-
IPC 2011). It has been documented occurring in riparian areas, chaparral, coastal scrub, bare ground, oak 
woodlands, and other disturbed areas. 
 
Control 

There are currently no specific prescribed methods for controlling populations of smilo grass. Mechanical 
or herbicidal removal may prove effective, as may other methods of control for perennial grass species.
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Rabbit Foot Grass (Polypogon monspeliensis) 

Status 

Cal-IPC Inventory Rating: Limited 
CDFA Pest Rating: Unrated 
Observed within Survey Area: No, not observed during the surveys, but is known to be within the 
Project’s vicinity and is considered likely to invade or colonize areas disturbed by construction or other 
ground-disturbing activities. 
 
Ecology 

Rabbit foot grass is a winter or summer annual tufted grass in the Poaceae Family that can form dense 
stands in some areas of California. It is common in moist to wet areas (Cal-IPC 2008). Plants sometimes 
spread by stolons and appear to be perennial. Preferred habitats include moist to wet places, stream and 
pond margins, seasonally wet sites, ditches, pastures, and agricultural fields, moist sites in orchards and 
vineyards, and roadsides. Rabbit foot grass reproduces by seed and is common throughout California up 
to 6,890 feet in elevation (DiTomaso and Healy 2007). 
 
Control 

· Mechanical: Hand-pulling may reduce cover of small populations or in smaller sites, such as vernal 
pools (Howard 2006).

· Cultural: A research study has shown that rabbit foot grass may be able to controlled through the 
artificial elevation of soil salinity (Kuhn and Zedler 1997). The experiment demonstrated that a salt 
application of approximately 850 grams per square meter every month for three months was a 
sufficient amount to control the plant. 

· Herbicide: A study in Arizona has suggested that rabbit foot grass may be controlled with 
Norflurazon (Zorial 5G®), showing a 66 – 85% success rate in controlling the plant in experimental 
plots (Knowles, et al. 1997). 

Black Locust (Robinia pseudoacacia) 

Status 

Cal-IPC Inventory Rating: Limited 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes observed along the new 230 kV circuit corridor. 
 
Ecology 

Black locust is a deciduous flowering tree in the Pea Family (Fabaceae). It is widely distributed in coastal 
and interior California, and is especially abundant along streams and in other moist habitats up to 6,190 
feet in elevation. Black locust reproduces mainly by root suckering and stump sprouting, forming groves 
of trees connected by a common fibrous root system (Weiseler 1998). Black locust spreads rapidly in 
riparian areas as well as upland sites, shading out lower-growing native vegetation. Trees within a single 
grove are likely to be genetically identical. Physical damage to roots and stems encourages suckering and 
sprouting. Abundant seeds are produced, but these seldom germinate unless scarified or are otherwise 
specially treated. Soaking in water is one method by which the impermeable seed coat can be treated to 
facilitate germination (Converse 1985). Once established, black locust groves persist for many years. 
Black locust is a nitrogen-fixer and its presence increases local soil nitrogen levels, a factor that often 
promotes the growth of other non-native plant species. Black locust is intolerant of competition with other 
trees (Converse 1985).  
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Control 

· Prevention: To prevent black locust from spreading into new areas, wildlands should be monitored 
several times a year and remain relatively unaffected by new human development to the extent 
possible (Stone 2009).

· Mechanical: Black locust trees can usually be controlled through persistent mechanical treatment. 
Cutting or ringing the trees close to the ground will likely stimulate root sprouting, so repeatedly 
removing any new shoots at least two a year over a multi-period year may eventually kill the trees 
(DiTomaso and Healy 2007). Root sprouting can be reduced by digging out small trees and their 
main roots. 

· Fire Management: Prescribed burns are not recommended, as they may stimulate root sprouting and 
even seed germination, resulting in the proliferation of the plants. Fire may also create conditions 
that favor establishment, such as the removal of competition or the deposition of nutrients into the 
soil. 

· Biocontrol: Cattle and domestic goats have been effectively used to kill black locust over a period 
of years through repeated defoliation (Stone 2009). 

· Herbicide: Newly-cut stumps should be immediately treated with a systemic herbicide for the most 
effective results, although drill-and-fill and hack-and-squirt methods can also be effective deterrents 
(DiTomaso and Healy 2007). Glyphosate has been shown to be an effective herbicide against black 
locust (Stone 2009). 

Russian Thistle (Salsola tragus) 

Status 

Cal-IPC Inventory Rating: Limited 
CDFA Pest Rating: C 
Observed within Survey Area: Yes, observed on Alternatives 1, 2, and the new 230 kV conductor 
corridor. 
 
Ecology 

Russian thistle is a large, bushy summer annual in the Goosefoot Family (Chenopodiaceae). It can be 
found throughout California, including agricultural areas, deserts, roadsides and other disturbed areas to 
8,800 feet in elevation. Russian thistle can impede traffic and create fire hazards, and is a host of the beet 
leaf-hopper, an agricultural insect pest (Cal-IPC 2008). It reproduces by seed, which disperses when the 
plant turns into a “tumbleweed” and tumbles with the wind (DiTomaso and Healy 2007). 
 
Control 

· Mechanical: Young plants should be pulled or hoed before they can set seed, while older plants 
should be hoed just below ground level before setting seed (ESNERR 2000). Seedlings can be cut 
just above the cotyledons to prevent seed production and control infestations, but this must be 
continued until the seedbank is depleted, typically within two years for Russian thistle (DiTomaso 
and Healy 2007). Repeated mowing can also be an effective control method.  

· Cultural: Soil solarization and mulching are recommended control methods. 
· Biocontrol: Initial tests of insects to control the spread of Russian thistle have begun, but results are 

as yet inconclusive (Howard 1992). Livestock will generally eat Russian thistle from early spring 
until flowering, and again during winter when rainfall softens the sharp spines that have formed.

· Herbicide: For pre-emergence treatments, use an herbicide containing trifluralin. For post-
emergence, non-selective herbicidal soap works best on young plants, while herbicides with 
dicamba are useful for mature plants. Other herbicides that are effective on Russian thistle are those 
containing glufosinate-ammonium, 2,4-D, dicamba, picloram, or glyphosate (ESNERR 2000). 
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Mediterranean Grass (Schismus barbatus) 

Status 

Cal-IPC Inventory Rating: Limited 
CDFA Pest Rating: Unrated 
Observed within Survey Area: Yes, observed on Alternative 3.
 
Ecology 

Mediterranean grass is a low, tufted annual grass (Poaceae) found in central and Southern California, 
particularly in disturbed areas and deserts. They contribute to the conversion of desert shrubland into 
annual grassland by carrying fire across open areas, where they ignite and kill native shrubs (Cal-IPC 
2008). The plant reproduces by seed and grows in the southwestern region, including deserts up to 3,940 
feet in elevation. It prefers open, disturbed and undisturbed areas, roadsides, desert and semi-desert 
shrubland, dry river beds, mud flats, and waste places (DiTomaso and Healy 2007). 
 
Control 

· Mechanical: Soil disturbance contributes to the proliferation of Schismus species, and should be 
avoided to the extent possible during plant removal. Hand removal is possible, but difficult due to 
the small size of the plants. Plowing, disking, or scraping may aid in the reduction of surface 
biomass, but may eventually contribute to further growth if extensive disturbance occurs (Brooks 
2000). 

· Fire Management: Prescribed burns are generally counterproductive to controlling Mediterranean 
grass. Seeds are usually either near or beneath the ground level, and are unaffected by above-
ground temperatures unless there is intense burning, such as under perennial shrubs. Due to the lack 
of post-fire competition and, in some cases, increase in soil nutrients, Mediterranean grass can 
dominate a community until other plants become reestablished. 

· Biocontrol: There are no approved insects or fungi for controlling Mediterranean grass, although 
ants will harvest seeds from the inflorescence. While a black smut, Ustilago aegyptica, has been 
found to destroy the spikelets of Mediterranean grass, it does not appear to be naturally widespread 
enough to cause noticeable changes in the distribution of the species. Artificial application may 
provide acceptable control results. Moderate and intense grazing can cause increases in the amount 
of Mediterranean grass, as it causes soil disturbance and eliminates shrub cover. 

· Herbicide: Various herbicides, such as glyphosate, are effective in controlling Mediterranean grass. 
However, due to the plant’s small surface area, the use of herbicides brings the risk of affecting 
non-target species. 

Sowthistle (Sonchus spp.) 

Status 

Cal-IPC Inventory Rating: Limited
CDFA Pest Rating: A (Sonchus arvensis), unrated (S. asper, S. oleraceus)
Observed within Survey Area: No, not observed during the surveys, but is known to be within the 
Project’s vicinity and is considered likely to invade or colonize areas disturbed by construction or other 
ground-disturbing activities. 
 
Ecology 

There are three species of sowthistle listed in Weeds of California and Other Western States: two annuals, 
spiny sowthistle (Sonchus asper), which was observed during invasive species surveys, and annual 
sowthistle (Sonchus oleraceus); and one perennial, perennial sowthistle (Sonchus arvensis). These species 
are members of the Sunflower Family (Asteraceae). Both annual species are winter or summer annuals, 
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with flowers that develop in the spring or summer (DiTomaso and Healy 2007). Their habitats include 
roadsides, fields, pastures, riparian areas, ditches, logged areas in forests, and other disturbed sites. Spiny 
sowthistle is common throughout California up to 6,194 feet in elevation and annual sowthistle is 
abundant throughout California (DiTomaso and Healy 2007). They reproduce by seed, which are reported 
to survive up to eight years. Perennial sowthistle is a noxious perennial, which has been eradicated from 
the Sacramento Valley, northern South Coast Ranges, and South Coast (DiTomaso and Healy 2007). 
Seeds germinate in the spring and disperse seeds 10 days after the flowers open (DiTomaso and Healy 
2007). Under favorable conditions, perennial sowthistle can develop new plants from root fragments one 
centimeter long or more (DiTomaso and Healy 2007). 
 
Control 

· Prevention: Perennial sowthistle is most easily prevented by monitoring and detecting areas and 
eradicating young populations before they have a chance to mature and establish (McWilliams 
2004). 

· Mechanical: Young sowthistles should be removed while they are young, before they can flower 
and set seed (ESNERR 2000). Larger plants should be removed along with the taproot, if possible, 
because new shoots may grow from it. Seeds may still mature even after plants have been pulled. 
There is evidence to suggest that defoliation, or the continual removal of new leaf growth, may be 
an efficient method of controlling perennial sowthistle (McWilliams 2004). 

· Cultural: Soil solarization and mulching are recommended for treatment and control of sowthistle 
(ESNERR 2000). It has been reported that an alfalfa or alfalfa-grass mixture that is regularly cut for 
hay can eliminate up to 90% of perennial sowthistle within a three-year period (McWilliams 2004). 

· Biocontrol: There are currently no efficient biological controls that are available to use against 
sowthistle. There are several types of flies that have been used experimentally in Canada to control 
against perennial sowthistle, but it is so far unknown if these will be effective deterrents. Sheep, 
cattle, and rabbits have been known to feed on surface perennial sowthistle biomass, and 
occasionally on roots as well. 

· Herbicide: Herbicides containing isoxaben are recommended for pre-emergence treatment, while 
herbicidal soaps are recommended for young plants and herbicides with glyphosate are 
recommended for large plants (ESNERR 2000). Perennial sowthistle as a seedling is moderately 
susceptible to auxins like 2,4-D, 2,4-DB, and MCPA, while established populations are moderately 
resistant (McWilliams 2004). 

3.0 RISK ASSESSMENT 

Different Alternatives of BRRTP would require different types of construction. All routing Alternatives 
(Alternatives 1, 2, 2a and 3) would require new 230 kV towers to be built. The construction of entirely 
new towers would cause sufficient ground disturbance to create conditions favorable to the spread and/or 
establishment of noxious weeds, many of which were identified within the existing rights-of-way. The 
new 230 kV conductor and the reconductoring components of the Project would not require the 
construction of new towers. The new 230 kV conductor would involve the placement of a new 230 kV 
circuit on existing towers. However, with or without new transmission tower construction, construction 
equipment and vehicles would be accessing tower locations along existing access roads and, as necessary, 
newly created or reopened spur roads. Most of the access roads are dirt roads with vegetation growing on 
either side, which would increase the risk of noxious weed seeds and propagules being transported by 
equipment and personnel, even with appropriate mitigation measures. 
 
A risk assessment for the spread and establishment of noxious weeds was made for construction sites 
occurring along or adjacent to the main access routes for each portion of the Project (POWER 2010). This 
risk was based upon soil disturbing activities, existing road conditions, and current weed presence as 
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determined during noxious weed surveys that occurred during 2008, 2009, and 2010. The three different 
risk ratings (Soil Disturbance Level, Weed Species Abundance, and Overall Threat) are presented below 
both in table format and in a discussion for each access road of each Alternative. The access roads listed 
are tentative and, while it is assumed that they will provide the best access for Project construction, final 
construction design may require different or additional roads to be used within the ANF. Because the 
ANF requested that only specific “high risk” noxious weed species be mapped during surveys, most 
species were determined only to be present or absent along the survey corridor, and the specific location 
detail for noxious weeds were not recorded. For example, the three noxious weeds that were mapped in 
specific locations along Alternatives 2 and 2a were tocalote, artichoke thistle, and saltcedar, but this does 
not exclude the presence of other high risk species.  
 

3.1 ALTERNATIVE 1 
TABLE 8. POTENTIAL ACCESS ROADS IDENTIFIED FOR CONSTRUCTION OF ALTERNATIVE 1 
AND WEED RISK  

Access Road Soil Disturbance Level Weed Species Abundance Overall Noxious Weed Threat
Forest Road 8N01 High Medium High
Forest Road 8N04 High High Medium

 
Forest Road 8N01

Soil Disturbance Level: High. This road would be used to access and construct new tower sites, entailing 
potential road grading and vegetation clearing. This has a high likelihood of creating favorable conditions 
for the spread of noxious weed species. 

Weed Species Abundance: Medium. The presence of weeds present along this road varies from low to 
medium. 
 
Overall Threat: High. The moderate to low presence of noxious weeds along this road increases the 
potential for new populations of noxious weeds to invade. The disturbance of soil would greatly increase 
opportunities for existing weeds to continue invading the area. Implementation of BMPs and mitigation 
measures, as mentioned in Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 
Forest Road 8N04

Soil Disturbance Level: High. This road would be used to access and construct new tower sites, entailing 
potential road grading and vegetation clearing. This has a high likelihood of creating favorable conditions 
for the spread of noxious weed species.  
 
Weed Species Abundance: High. The presence of weeds present along this road varies from abundant to 
medium. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
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3.2 ALTERNATIVE 2 
TABLE 9. POTENTIAL ACCESS ROADS IDENTIFIED FOR CONSTRUCTION OF ALTERNATIVE 2
AND WEED RISK 

 

Access Road Soil Disturbance Level Weed Species 
Abundance 

Overall Noxious Weed 
Threat 

Forest Road 6N21 (City Highline Road)  Medium High Medium 
Forest Road 6N04 (Leona Divide Fire Road) High Low Medium 
Forest Road 7N01 High Medium Medium 
Bee Canyon Access Road High High Medium 

Forest Road 6N21 (City Highline Road) 

Soil Disturbance Level: Medium. This road would be used to access and construct new tower sites, 
entailing some road grading and vegetation clearing; however, this road is already wide enough in most 
places to allow large construction equipment to pass. This has a high likelihood of creating favorable 
conditions for the spread of noxious weed species such as slender wild oat, shortpod mustard, and the 
various Bromus species which are present throughout the area.  
 
Weed Species Abundance: High. The most abundantly mapped vegetation community alongside this road 
was ruderal, followed by chamise chaparral. The presence of weeds present along this road varies from 
abundant on the southern half to low on the northern portion. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 
Forest Road 6N04 (Leona Divide Fire Road) 

Soil Disturbance Level: High. Vehicles and equipment would drive on this unpaved access road to 
reconductor existing towers and to clear and grade new spur roads and tower sites in dense chaparral for 
new transmission towers. This road may also require widening to allow equipment to pass on it, which 
would create further disturbance along the roadside. These activities would create conditions that are 
favorable for the spread of noxious weeds into new areas.  
 
Weed Species Abundance: Low. The presence of weeds present along this road varies from low to 
medium. 
 
Overall Threat: Medium. The low presence of noxious weeds increases the potential for new populations 
of noxious weeds to invade. The disturbance of soil would increase opportunities for existing weeds to 
continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in Section 
1.2, would reduce the overall threat of noxious weeds along this road. 
 
Forest Road 7N01 

Soil Disturbance Level: High. Vehicles and equipment would drive on this unpaved access road to 
reconductor existing towers and to clear and grade new spur roads and tower sites in dense chaparral for 
new transmission towers. This road may also require widening and grading to allow equipment to pass on 
it, which would create further disturbance in and along the roadside. These activities would create 
conditions that are favorable for the spread of noxious weeds into new areas.  
 
Weed Species Abundance: Medium. The presence of weeds present along this road varies from abundant 
to low.
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Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 
Bee Canyon Access Road 

Soil Disturbance Level: High. This road would be used for access to and from the ROW, entailing 
potential road grading and potential vegetation clearing due to the general narrowness of the road. This 
has a high likelihood of creating favorable conditions for the spread of noxious weed species which are 
present throughout the area.  
 
Weed Species Abundance: High. The presence of weeds present along this road varies from medium to 
low.
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 

3.3 ALTERNATIVE 2A 
TABLE 10. POTENTIAL ACCESS ROADS IDENTIFIED FOR CONSTRUCTION OF ALTERNATIVE 2A 
AND WEED RISK 

 

Access Road Soil Disturbance Level Weed Species 
Abundance

Overall Noxious Weed 
Threat

Forest Road 6N21 (City Highline Road) Medium High Medium 
Forest Road 7N01 High Medium Medium 
Forest Road 6N04 (Leona Divide Fire Road) High Low Medium 
Bee Canyon Access Road High High Medium 

Forest Road 6N21 (City Highline Road) 

Soil Disturbance Level: Medium. This road would be used to access and construct new tower sites, 
entailing potential road grading and vegetation clearing; however, this road is already wide enough in 
most places to allow large construction equipment to pass. This has a high likelihood of creating 
favorable conditions for the spread of noxious weed species such as slender wild oat, shortpod mustard, 
and the various Bromus species which are present throughout the area.  
 
Weed Species Abundance: High. The most abundantly mapped vegetation community alongside this road 
was ruderal, followed by chamise chaparral. The abundance of weeds present along this road varies from 
abundant to low. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 
Forest Road 7N01 

Soil Disturbance Level: High. Vehicles and equipment would drive on this unpaved access road to 
reconductor existing towers and to clear and grade new spur roads and tower sites in dense chaparral for 
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new transmission towers. This road may also require widening and grading to allow equipment to pass on 
it, which would create further disturbance in and along the roadside. These activities would create 
conditions that are favorable for the spread of noxious weeds into new areas.  
 
Weed Species Abundance: Medium. The presence of weeds present along this road varies from abundant 
to low. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 
Forest Road 6N04 (Leona Divide Fire Road) 

Soil Disturbance Level: High. Vehicles and equipment would drive on this unpaved access road to 
reconductor existing towers and to clear and grade new spur roads and tower sites in dense chaparral for 
new transmission towers. These activities would create conditions that are favorable for the spread of 
noxious weeds into new areas. This road may also require widening to allow equipment to pass on it, 
which would create further disturbance along the roadside. 
 
Weed Species Abundance: Low. The presence of weeds present along this road varies from medium to 
low. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 
Bee Canyon Access Road  

Soil Disturbance Level: High. This road would be used for access to and from the ROW, entailing 
potential road grading and potential vegetation clearing due to the general narrowness of the road. This 
has a high likelihood of creating favorable conditions for the spread of noxious weed species which are 
present throughout the area.  
 
Weed Species Abundance: High. The presence of weeds present along this road varies from medium to 
low. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 

3.4 ALTERNATIVE 3 
TABLE 11. POTENTIAL ACCESS ROADS IDENTIFIED FOR CONSTRUCTION OF ALTERNATIVE 3
AND WEED RISK 
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Unnamed Access Road

Soil Disturbance Level: High. This road would be used to access and construct new tower sites, entailing 
potential road grading and vegetation clearing. This has a high likelihood of creating favorable conditions 
for the spread of noxious weed species. 
 
Weed Species Abundance: High. The presence of weeds present along this road varies from abundant to 
medium. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road. 
 

3.5 RECONDUCTORING 
TABLE 12. POTENTIAL ACCESS ROADS IDENTIFIED FOR RECONDUCTORING AND WEED RISK

 

Access Road Soil Disturbance Level Weed Species 
Abundance

Overall Noxious Weed
Threat

Forest Road 6N21 (City Highline Road) Low High Low 
Forest Road 7N01 High Medium Low 
Forest Road 6N04 (Leona Divide Fire Road) High Medium Low 
Bee Canyon Access Road High High Medium 

Forest Road 6N21 (City Highline Road) 

Soil Disturbance Level: Low. This road would be used to access existing tower sites. This has a low 
likelihood of creating favorable conditions. 
 
Weed Species Abundance: High. The most abundantly mapped vegetation community alongside this road 
was ruderal, followed by chamise chaparral. The abundance of weeds present along this road varies from 
abundant to low. 
 
Overall Threat: Low. The presence of abundant noxious weeds reduces the potential for new populations 
of noxious weeds to invade. The disturbance of soil is expected to be nominal, but would increase 
opportunities for existing weeds to continue invading the area. Implementation of BMPs and mitigation 
measures, as mentioned in Section 1.2, would reduce the overall threat of noxious weeds along this road.
 
Forest Road 7N01 

Soil Disturbance Level: High. Vehicles and equipment would drive on this unpaved access road to 
reconductor existing towers. This road may also require widening and grading to allow equipment to pass 
on it, which would create further disturbance in and along the roadside. These activities would create 
conditions that are favorable for the spread of noxious weeds into new areas. 
 
Weed Species Abundance: Medium. The presence of weeds present along this road varies from abundant 
to low. 
 
Overall Threat: Low. The presence of abundant noxious weeds reduces the potential for new populations 
of noxious weeds to invade. Disturbance of soil is expected to be nominal, but would increase 
opportunities for existing weeds to continue invading the area. Implementation of BMPs and mitigation 
measures, as mentioned in Section 1.2, would reduce the overall threat of noxious weeds along this road.
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Forest Road 6N04 (Leona Divide Fire Road) 

Soil Disturbance Level: High. Vehicles and equipment would drive on this unpaved access road to 
reconductor existing towers. This road may also require widening to allow equipment to pass on it, which 
would create further disturbance along the roadside. These activities would create conditions that are 
favorable for the spread of noxious weeds into new areas. 
 
Weed Species Abundance: Medium. The presence of weeds present along this road varies from abundant 
to medium. 
 
Overall Threat: Low. The presence of abundant noxious weeds reduces the potential for new populations 
of noxious weeds to invade. The disturbance of soil is expected to be nominal, but would increase 
opportunities for existing weeds to continue invading the area. Implementation of BMPs and mitigation 
measures, as mentioned in Section 1.2, would reduce the overall threat of noxious weeds along this road.

Bee Canyon Access Road 

Soil Disturbance Level: High. This road would be used for access to and from the ROW, entailing 
potential road grading and potential vegetation clearing due to the general narrowness of the road. This 
has a high likelihood of creating favorable conditions for the spread of noxious weed species which are 
present throughout the area.  
 
Weed Species Abundance: High. The presence of weeds present along this road varies from medium to 
low. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road.

3.5.1 New 230 kV Conductor 
TABLE 13. POTENTIAL ACCESS ROADS IDENTIFIED FOR INSTALLATION OF THE NEW 230 KV 
CIRCUIT AND WEED RISK 

 

    
Lake Hughes Road Low Medium Low 
 
Grasshopper Fire Road 

Soil Disturbance Level: High. This existing unpaved road would be used to access tower sites, entailing 
potential road grading and vegetation clearing. This has a low likelihood of creating favorable conditions 
for the spread of noxious weed species due the existing use of this road for current operation and 
maintenance of the line.  
 
Weed Species Abundance: High. The presence of weeds present along this road varies from abundant to 
low. 
 
Overall Threat: Medium. The presence of abundant noxious weeds reduces the potential for new 
populations of noxious weeds to invade. The disturbance of soil would increase opportunities for existing 
weeds to continue invading the area. Implementation of BMPs and mitigation measures, as mentioned in 
Section 1.2, would reduce the overall threat of noxious weeds along this road.
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Lake Hughes Road

Soil Disturbance Level: Low. This road would be used to access spur roads to tower sites, entailing 
potential road grading and vegetation clearing. As this is a well-traveled paved road, it is unlikely that 
conditions favorable for the spread of noxious weed species would occur while it is in use for this Project. 
 
Weed Species Abundance: Medium. The presence of weeds present along this road varies from abundant 
to medium. 
 
Overall Threat: Low. The presence of abundant noxious weeds reduces the potential for new populations 
of noxious weeds to invade. The disturbance of soil is unlikely, but any disturbance created would 
increase opportunities for existing weeds to continue invading the area. Implementation of BMPs and 
mitigation measures, as mentioned in Section 1.2, would reduce the overall threat of noxious weeds along 
this road. 
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5.0 LIST OF ACRONYMS 

AC Alternating Current 
ACSS/AW Aluminum Conductor Steel Supported/Aluminum-clad Steel Wire 
ACSS/TW/HS Aluminum Conductor Steel Supported/Trapezoidal Wires/High Strength 
ANF Angeles National Forest 
BLM Bureau of Land Management 
BMP Best Management Practice 
BR-RIN Barren Ridge - Rinaldi 
BRRTP Barren Ridge Renewable Transmission Project 
CDFG California Department of Fish and Game 
CFR Code of Federal Regulations 
CNDDB California Natural Diversity Database 
CNPS California Native Plant Society 
EIR Environmental Impact Report 
EIS Environmental Impact Statement 
FR Federal Registry 
Forest Service U.S. Department of Agriculture, Forest Service 
GAP Gap Analysis Program 
GIS Geographic Information System 
kcmil 1,000 circular mills (unit of area) 
kV kilovolt 
LADWP Los Angeles Department of Water and Power 
LMP Land Management Plan 
NDDB Natural Diversity Database 
NFS National Forest System 
NFMA National Forest Management Act 
OHV Off Highway Vehicle 
PDCI Pacific Direct Current Intertie 
PP2 Power Plant #2 
RCA Riparian Conservation Area 
ROW Right-of-Way 
RWQCB Regional Water Quality Control Board 
SCE Southern California Edison 
TRTP Tehachapi Renewable Transmission Project 
TSP Tubular Steel Pole 
USACE United States Army Corps of Engineers 
USDA United States Department of Agriculture 
USFWS United States Fish and Wildlife Service 
USGS United States Geological Survey 
WEAP Worker Environmental Awareness Program 
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6.0 LIST OF PREPARERS 

City of Los Angeles Department of Water and Power 

Charles Holloway, Manager of Environmental Planning and Assessment 

 
 
POWER Engineers, Inc. 

Ken McDonald - Botanist 
Vanessa Santistevan – Biologist 
Ryan Winkleman – Biologist 
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