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1.0  INTRODUCTION 
 
This On-site Habitat Revegetation Plan (HRP) provides technical guidance for implementing, 
maintaining, and monitoring desert scrub habitat revegetation in areas temporarily impacted 
during construction of the Ocotillo Wind Energy Facility (OWEF), as required by the Bureau of 
Land Management (BLM) and wildlife agencies.  Revegetation addressed by this HRP includes 
any on-site areas temporarily impacted for the construction of a Batch Plant, Laydown/Parking/ 
Staging Areas, Construction Access Roads, Turbine Foundations and Crane Pads, and trenching 
for Underground Collection Circuits.  The goal of this HRP is to use topsoil salvage and 
replacement measures as the primary means to revegetate temporary use areas so that they are 
restored back to original conditions that are biologically, functionally, and visually compatible 
with the surrounding environment.   
 
1.1  REGULATORY AUTHORITY 
 
This HRP is designed to fulfill on-site mitigation requirements for temporary impacts specified 
in the Proposed Plan Amendment and Final Environmental Impact Statement/Final 
Environmental Impact Report (Final EIS/EIR) for the OWEF (BLM and Imperial County 2012). 
 
1.2  MITIGATION REQUIREMENTS 
 
The Final EIS/EIR (BLM and Imperial County 2012) requires that all construction related 
impacts be minimized to the maximum extent.  It also requires that mitigation be provided for 
temporary impacts to sensitive vegetation, and special status plants and animals. 
 
This HRP must incorporate the following mitigation measures for temporarily impacted areas: 
 

 The BLM and wildlife agencies will approve the HRP prior to the initiation of any 
vegetation disturbing activities;  

 Salvage topsoil and seed in areas containing special status plants; 
 Recontour graded areas to pre-construction conditions; 
 Decompact any compacted soils;  
 Use locally-sourced container stock and seed of affected special status plants; and  
 Maintain/monitor revegetation for 5 years or until the established success criteria are 

met. 
 

1.3  RESPONSIBLE PARTIES 
 
This section outlines the parties responsible for funding, managing, implementing, maintaining, 
and reporting on the revegetation specified in this HRP. 
 
1.3.1  Project Proponent  
 
Ocotillo Express, LLC (OE LLC) is the sole responsible party for funding, implementing, and 
successfully completing the on-site revegetation activities.  They will be responsible for retaining 
all other personnel necessary for successfully implementing this HRP.  
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1.3.2  Revegetation Specialist 
 
Overall supervision of the installation, maintenance, and monitoring for the life of this 
revegetation project will be the responsibility of a Revegetation Specialist experienced with 
habitat revegetation in desert environments.  Specific responsibilities of the Revegetation 
Specialist include but are not limited to:  

1) Managing the schedule of revegetation activities;  
2) Educating all participants with regard to mitigation goals and requirements;  
3) Directly overseeing fencing, planting, seeding, weeding, and other maintenance 

activities;  
4) Preparing reports on HRP implementation, including reports on maintenance and 

monitoring tasks to maintenance contractor and project proponent (as necessary);  
5) Conducting annual assessments of the revegetation effort and preparing and 

submitting an annual report to the appropriate agencies (BLM for overall habitat 
revegetation success, and U.S. Fish and Wildlife Service [USFWS] for Peninsular 
bighorn sheep [Ovis canadensis nelsoni] revegetation areas) each year during the 
5-year maintenance and monitoring period; and 

6) Ensuring that HRP activities occur according to schedule and within the requirements 
of all applicable Project permits.  

 
OE LLC has designated HELIX Environmental Planning, Inc. (HELIX) to serve as the 
Revegetation Specialist for the OWEF project.   
 
1.3.3  Installation/Maintenance Contractor(s) 
 
The Installation and Maintenance Contractor(s) will have experience in desert habitat 
revegetation and be under the direction of the Revegetation Specialist, who will assist the 
contractor(s) with the installation and maintenance of the target vegetation types.  Different 
contractors may be used for the installation and maintenance phases of the revegetation effort, or 
they may be the same entity.  The project proponent may change contractors at his discretion.  
The contractor(s) will service the entire revegetation area as required, meet the Revegetation 
Specialist at the site when requested, and perform all checklist items in a timely manner as 
directed by the project proponent.  The Maintenance Contractor will be knowledgeable regarding 
the maintenance of native vegetation and the difference between native and non-native plants.  
Maintenance will include, but not be limited to, weed control, trash removal, watering, and 
potentially re-seeding and/or re-planting.  All maintenance activities will be seasonally 
appropriate and approved by the Revegetation Specialist.  
 
OE LLC has designated Blattner Energy, Inc. to serve as the Installation Contractor for the 
OWEF project.  Blattner Energy, Inc. is also the Construction Contractor for the OWEF project. 
At the time this draft report was prepared, OE LLC had not selected a Maintenance Contractor to 
conduct the 5-year maintenance of the OWEF revegetation areas. 
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1.3.4  Third-party Compliance Monitor 
 
A Third-party Compliance Monitor will oversee the compliance of the habitat revegetation 
program with the goals and requirements set forth in this plan.  The Third-party Compliance 
Monitor will work on behalf of the BLM and will oversee the work conducted by the Installation 
and Maintenance Contractor and the Revegetation Specialist.  The Third-party Compliance 
Monitor’s responsibilities with respect to the HRP include:  

1) Coordinating with the Revegetation Specialist on the schedule of revegetation tasks 
related to other monitoring activities;  

2) Maintaining communications with the appointed Revegetation Specialist and BLM 
regarding HRP activities and status; and  

3) Providing guidance on HRP activities within the framework and requirements of all 
applicable Project permits.  

 
Dudek & Associates has been selected to serve as the Third-party Compliance Monitor during 
construction of the OWEF project. 
 
 

2.0  PROJECT SUMMARY 
 
2.1  PROJECT DESCRIPTION 
 
The OWEF consists of construction, operations and maintenance (O&M), and decommissioning 
of up to a 315-megawatt wind energy facility within an approximately 12,484-acre project area 
near the town of Ocotillo, Imperial County, California (Figure 1).  Facilities for the OWEF will 
consist of 112 wind turbine generators (WTGs), above-ground and below-ground electrical 
transmission/collection systems for collecting the power generated by each WTG, an electrical 
substation, interconnection switchyard, access roads, up to 3 meteorological towers, a biological 
monitoring observation tower, and an O&M building (Figure 3).  The expected OWEF operation 
life is 30 years, consistent with the BLM right-of-way grant. 
 
2.2  PROJECT LOCATION 
 
The project is located almost entirely on BLM land within 4 U.S. Geological Survey 7.5-minute 
quadrangle maps: Carrizo Mountain, Coyote Wells, In-Ko-Pah Gorge, and Painted Gorge 
(Figure 2).  The northern portion of the study area is situated north of Interstate 8 (I-8), from the 
Imperial/San Diego County border at its western edge to approximately 1.5 miles northeast of 
the town of Ocotillo on its eastern edge.  The northern area includes several distinct features, 
including a portion of the I-8 Island, which is undeveloped rocky and hilly terrain between the 
eastbound and westbound lanes of I-8, Sugarloaf Mountain, and a portion of the San Diego and 
Arizona Eastern railroad tracks (Figure 2).  County Route (CR) S2 bisects the northern project 
area, and I-8 passes through the southern edge of the northern project area.  The southern area is 
smaller than the northern area and the majority is south of State Route (SR) 98.   
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3.0  TEMPORARY IMPACTS SUMMARY 
 
3.1  MINIMIZATION OF TEMPORARY IMPACTS 
 
As part of the project design, all construction related impacts have been reduced to the maximum 
extent practicable.  This effort included minimizing 3 different project features: 
 
(1) The size of the impact footprint - The size of the project footprint was minimized 
(approximately a 45 percent impact acreage reduction as compared to the project originally 
proposed with 193 wind turbines), with particular attention on locations where special status 
plants or animals had been observed during site surveys.  Minimizing project impacts has helped 
protect the existing natural resources and reduce the need for habitat revegetation.   
 
(2) The type of disturbance - Vegetation occurring within portions of the project footprint will 
be crushed in place by drive and crush/track-walking (i.e., using tracked construction equipment 
to drive over and crush vegetation to minimize soil disturbance caused by compacting soils, 
while retaining the soil structure [e.g., topsoil at the surface], microorganisms, and existing seed 
bank).  .  It will also preserve underground biomass in the form of roots, tubers, etc., which will 
help protect against erosion and may allow for some species to re-sprout.  The drive and crush 
method was implemented on portions of the Sunrise Powerlink project, including portions that 
occur within the OWEF project site. The Sunrise Powerlink revegetation areas were evaluated as 
part of the preparation of this plan and it was determined that those areas contained plants that 
had quickly resprouted from the roots that remained intact. This method has also been 
successfully implemented on Pattern Energy Group’s Spring Valley Wind Energy Project in 
Nevada (SWCA 2010). 
 
(3) Temporal loss – The project will be constructed over a 9-12 month period (see Section 4.2, 
below, for more details on project installation).  The 5-year maintenance and monitoring period 
will begin after all revegetation is completed; revegetation, however, will be installed 
incrementally, as soon as construction is completed in an area.  Therefore, the maximum total 
anticipated temporal loss of desert scrub habitat (from the time an area is impacted until it is 
acceptably revegetated) would be 6 years or less.   

 
3.2  DESCRIPTION OF TEMPORARY IMPACTS 
 
Temporary impacts are those that occur only during the construction of a project, where no 
permanent structures or impervious/artificial surfaces remain following construction.  Temporary 
impacts associated with the construction of the OWEF will occur in the following locations: 
 

 Turbine Assembly Areas – The proposed project will include an approximately 1.7- 
to 2.2-acre temporary work area at each turbine site for the crane pad, equipment 
laydown, assembly area for the WTG blades, and other construction related needs.  
Vegetation within the turbine assembly areas will be mowed and mulched and the 
mulched material and top 2 inches of topsoil will be salvaged and stored in windrows 
adjacent to the work areas for use in the revegetation process.  Salvaged soils will be 
stored in windrows until the construction in an area is completed and the revegetation 
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process can begin (12 months or less). Windrows may be stabilized with an approved 
tackifier to minimize wind erosion and loss of material.  These temporary work areas 
will be revegetated following the completion of construction.  
 
Additional temporary disturbance areas will be used for blade assembly, which will 
fall outside of the approximately 1.7- to 2.2-acre temporary disturbance area 
described above.  At each turbine site, there will be three 200-square foot blade 
assembly areas.  To the maximum extent, these blade assembly areas will not be 
graded.  Drive and crush will be implemented in portions of the turbine assembly 
areas, which will allow equipment to drive over and crush the vegetation present; 
below-ground root mass and topsoil will not be removed in drive and crush areas. 
 
Within each turbine assembly area, an approximately 40- by 100-foot crane pad will 
be constructed and will consist of a compacted native soil or compacted aggregate 
base gravel area.  The footing of the turbine will be constructed in the central portion 
of the turbine assembly area.  The crane pads and turbine footings are considered 
permanent impacts because they will remain in place following construction for 
potential future maintenance at the tower.  All other impacts associated with WTG 
construction will be temporary. 
 

 Batch Plant and Laydown/Parking/Staging Areas – An approximately 11.6-acre 
area will be used for the batch plant and for laydown and parking areas.  The Batch 
Plant portion of this area will be used to prepare and mix the concrete used for the 
foundations for the WTGs, the transformers at the substation, the O&M building, and 
other proposed facilities.  The remaining portion of this area will contain a temporary 
Laydown and Parking area during construction.  The Batch Plant/Laydown and 
Parking area will be cleared of vegetation, graded and compacted, and covered with 
gravel to minimize dust generation and erosion. 
 
Staging areas include a 10-acre area along the existing railroad tracks in Site 1 and 
approximately 7.9 acres to be used for connex storage areas placed strategically 
throughout Sites 1 and 2.  A connex is a steel construction container which is used to 
securely store specialized equipment.  Staging areas will be used to stage turbine 
components, construction equipment, and construction materials.  The entirety of the 
batch plant and laydown/parking/staging areas will be revegetated following the 
completion of construction.   

 
 Underground Collection Line Trenching – Approximately 75 miles of electrical 

collection lines connecting one WTG to the next and to the proposed OWEF 
substation will be placed underground in 4-foot deep trenches generally running 
parallel to proposed and existing roads.  Construction of these trenches will require a 
disturbance width of approximately 10-15 feet.  Similar to the turbine assembly areas, 
topsoil will be salvaged and replaced within the underground collection line trenching 
area as part of the revegetation program.  
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 Construction Access Roads – The project includes a network of approximately 35 
miles of permanent roads that will provide access to each WTG location and to the 
O&M building upon completion of construction.  Vegetation within the access road 
areas will be mowed and mulched; the mulched material and top 2 inches of topsoil 
will be salvaged and stored in windrows adjacent to the work areas for use in the 
revegetation process.  Windrows may be stabilized with an approved tackifier to 
minimize wind erosion and loss of material.  Access roads will need to be graded and 
compacted for construction equipment.  During the course of construction, these 
graded and compacted access roads will be up to 46 feet in width to facilitate the 
travel of large tracked cranes and storage of salvaged mulch and topsoil.  Following 
the completion of construction, the area located outside of the 16-foot permanent 
roadway width will be revegetated.  
 

 Substation/Switchyard – The project includes a substation/switchyard that will be 
located adjacent to the new San Diego Gas and Electric (SDG&E) Sunrise Powerlink 
500 kilovolt (kV) transmission line (which is being constructed independently of the 
OWEF).  The switchyard will be constructed and operated by SDG&E.  However, the 
temporary disturbance areas associated with the construction of the 
substation/switchyard will be revegetated in accordance with this HRP. 

 
 Meteorological Towers – The project includes up to 3 permanent 80-meter free 

standing (not guyed) lattice meteorological towers.  Each tower will be installed 
inside a small security fence on concrete foundation.  Electricity for the towers will 
be supplied from a nearby turbine and access to the tower will be via a 16 foot 
permanent access road.  Each meteorological tower construction area will be cleared 
of vegetation and compacted as necessary.  Temporary disturbance areas outside of 
the security fence and permanent access road will be revegetated. 

 
These temporary impacts will total 457.5 acres, with 194.2 acres associated with the turbine 
assembly areas; 29.5 acres associated with the batch plant and laydown/parking/staging areas; 
225.9 acres associated with the underground collection lines, access roads, and crane walks; 5.9 
acre associated with the substation/switchyard; and 2.0 acres associated with the meteorological 
towers.  These impact calculations include the required space needed for topsoil storage, which 
would occur at the outer edge of the graded roads, turbine assembly areas, and other construction 
areas described above. Additional details on the various temporary impacts for the project are 
summarized in Table 1. 
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Table 1 
TEMPORARY IMPACT SUMMARY 

 

TEMPORARY IMPACT 
ANTICIPATED CONSTRUCTION 

ACTIVITIES 
ANTICIPATED POST-

CONSTRUCTION CONDITION 
Turbine Assembly Areas 
(194.2 acres)  

Vegetation will be mowed and 
mulched; the mulched material and 
top 2 inches of topsoil will be 
salvaged.  The majority of the turbine 
assembly areas will be graded and 
compacted.  Surface vegetation in 
portions of the turbine assembly areas 
will either be crushed in place using 
large equipment (i.e., drive and crush) 
or the above-ground portions of the 
plant will be removed, as to not 
disturb the rootstock of the vegetation. 

Decompact soils, as needed, and recontour 
the ground surface prior to replacement of 
topsoil.  Salvaged mulch and topsoil will be 
replaced within the temporary disturbance 
areas.  Supplemental seeding may be 
implemented for those areas requiring 
substantial cut and fill.  A tackifier may be 
used to stabilize topsoil, control dust, and 
minimize erosion.   
 
 

Batch Plant and Laydown/ 
Parking/Staging Areas 
(29.5 acres) 

Batch Plant and Laydown/Parking 
Area - Surface vegetation will be 
mowed and mulched, and the mulched 
material and top 2 inches of topsoil 
will be salvaged.  The area will be 
graded, compacted, and covered with 
gravel, as needed, to establish cement 
mixing facilities and laydown/parking. 
 
Staging Area (north of railroad tracks) 
- Temporary work in this area will 
require mowing and mulching of 
vegetation, grading, compacting native 
soils and/or applying a compacted 
aggregate gravel base. 
 
Connex storage areas – steel storage 
containers will be placed in previously 
disturbed areas to the maximum extent 
feasible. If additional surface 
vegetation needs to be cleared, efforts 
will be made to limit clearing to 
above-ground biomass to the extent 
feasible to minimize root disturbance.  
In some cases and light grading may 
be needed to create a level surface for 
the containers, but topsoil is not 
expected to need to be removed. 

For the Batch Plant, Laydown/Parking, and 
Staging Area north of the railroad tracks, 
remove gravel, decompact soils, and 
recontour the ground surface.  Replace any 
available salvaged mulch and topsoil.  Area 
will also be seeded by hand with a native 
seed mix.  The soil may need to be ripped 
into the ground surface as part of the 
decompaction process.  A tackifier will be 
applied following seeding and soil 
decompaction to stabilize topsoil, control 
dust, and minimize erosion.  
 
 
 
 
For the connex storage areas, soils will need 
to be recontoured and decompacted as 
necessary.  If topsoil is removed, salvaged 
topsoil will be replaced within these areas.  
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Table 1 (cont.) 
TEMPORARY IMPACT SUMMARY 

 

TEMPORARY IMPACT 
ANTICIPATED CONSTRUCTION 

ACTIVITIES 
ANTICIPATED POST-

CONSTRUCTION CONDITION 
Underground Collection 
Circuit Trenching 
 
 
 
 
 
 
 
 
 
Construction Access Roads 
(total for both – 225.9 acres) 

Vegetation will be mowed and 
mulched prior to trenching activities.  
Four-foot deep trenches will be 
excavated (taking care to separate out 
and store separately the top 2 inches of 
topsoil from deeper subsoils) and 
cable will be laid.  Trenches will be 
backfilled with the removed subsoils 
first then with the top 2 inches of 
salvaged topsoil.  
 
Surface vegetation will be mowed and 
mulched and the mulched material and 
top 2 inches of topsoil will be 
salvaged and stored in windrows 
adjacent to the work area.  Roads will 
be graded and compacted to allow 
for construction access.  Low-flow 
crossings consisting of gravel base 
will be installed in the larger drainages 
to stabilize the drainage crossings. 
 

Fill trenches with subsoils first, replace 
mulched material and top 2 inches of 
topsoil, and recontour soil surface.  These 
areas are not anticipated to require 
decompaction.  
 
 
 
 
 
 
Gravel base within temporary road 
disturbance areas will be removed following 
construction.  Portions of the access road 
disturbance area outside of the permanent 
road footprint will be decompacted; the 
salvaged topsoil and mulched material will 
be replaced.  The soil surface will be 
recontoured to pre-impact conditions.  
Supplemental seeding may be implemented 
for those areas requiring substantial cut and 
fill.  A tackifier may be used to stabilize 
topsoil, control dust, and minimize erosion. 
 

Substation/Switchyard 
(5.9 acres) 

Surface vegetation will be cleared and 
the area will be graded and 
compacted, as needed to establish the 
substation/switchyard. 
 

Decompact, stabilize, and revegetate the 
temporary disturbance areas outside of the 
fenced substation/switchyard. 

Meteorological Towers 
(2.0 acres) 

Surface vegetation will be mulched; 
mulched material and topsoil will be 
salvaged and stored in windrows for 
use in the revegetation area.  Areas 
will be graded and compacted, as 
needed to construct the meteorological 
towers, security fence, and permanent 
access road. 
 

Decompact, stabilize, and replace salvaged 
mulch and topsoil within the temporary 
disturbance areas outside of the security 
fence and permanent access road. 
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3.3  EXISTING CONDITIONS WITHIN TEMPORARY IMPACT AREAS 
 
This section provides a summary of vegetation and wildlife observed within the proposed 
temporary impact locations described above. 
 
3.3.1  Vegetation Communities  
 
The proposed project will temporarily affect 14 vegetation communities (Table 2).  These 
vegetation types have been grouped into 5 categories according to major community 
characteristics– alluvial scrub, salt bush scrub, cactus scrub, desert wash, and badlands.  A 
description of each of these vegetation communities is provided in the project’s Biological 
Technical Report (HELIX 2011). 
 
 

Table 2 
VEGETATION COMMUNITIES 

IN TEMPORARY IMPACT AREAS* 
 

COMMUNITY VEGETATION TYPE ACRES 

Alluvial Scrub 

Brittle Bush Scrub 3.2 
Creosote Bush Scrub 32.8 
Creosote Bush/Brittle Bush Scrub 89.1 
Creosote Bush-White Bursage Scrub 222.1 
White Bursage Scrub 3.1 

Subtotal 350.3 

Salt Bush Scrub 
Allscale Scrub 5.7 
Fourwing Saltbush Scrub 0.1 

Subtotal 5.8 

Cactus Scrub 
Teddy Bear Cholla Scrub 30.1 
Wolf’s Cholla Scrub 2.9 

Subtotal 33.0 

Desert Wash 

Cheesebush Scrub 48.0 
Mesquite Thicket <0.1 
Smoke Tree Woodland 12.2 

Subtotal 60.2 

Badlands 
Badlands and Mudhills 0.6 

Subtotal 0.6 

TOTAL 449.9 
 *In addition to temporary impacts to these vegetation communities, the project will 

also result in impacts to 7.6 acres of land types that are not considered vegetation 
communities (i.e., railroad, disturbed habitat, and developed lands). 
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3.3.2  Federal and State Jurisdictional Areas 
 
Impacts to jurisdictional areas have been minimized as part of project design.  Federal 
jurisdictional areas that will be impacted by the OWEF consist of non-wetland Waters of the 
U.S.  State (California Department of Fish and Game; CDFG) jurisdictional areas within the 
OWEF consist of unvegetated streambed and CDFG-jurisdictional vegetation (Table 3).  A 
description of each of the state and federal jurisdictional areas is provided in the project’s 
Biological Technical Report (HELIX 2011). 
 
 

Table 3 
JURISDICTIONAL COMMUNITIES 
IN TEMPORARY IMPACT AREAS 

 
JURISDICTIONAL HABITAT ACRES 
U.S. Army Corps of Engineers (Corps)  
Waters of the U.S. 5.77 

TOTAL (Corps) 5.77 
CDFG 
Allscale scrub 0.65 
Cheesebush scrub 14.18 
Creosote bush-allscale scrub 0.38 
Creosote bush-fourwing saltbush scrub 0.19 
Fourwing saltbush scrub 0.07 
Mesquite thicket 0.01 
Smoke tree wash woodland 2.63 
Streambed 4.68 

TOTAL (CDFG) 22.79 
 
 
3.3.3  Species of Concern 
 
Special Status Plants 
 
A total of 6 special status plant species have been observed within the temporary disturbance 
areas: Harwood’s milk-vetch (Astragalus insularis var. harwoodii), brown turbans (Malperia 
tenuis), deboltia (Cynanchum utahense), Wolf’s cholla (Cylindropuntia wolfii), long-lobed four 
o’clock (Mirabilis tenuiloba), and Thurber’s pilostyles (Pilostyles thurberi).  None of these 
species are state or federally listed.  Project-related impacts to these 6 species are summarized in 
Table 4.   
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Table 4 
SPECIAL STATUS PLANT SPECIES OBSERVED WITHIN  

TEMPORARY IMPACT AREAS 
 

SCIENTIFIC NAME COMMON NAME STATUS 

IMPACTS† 
Temporary 
Disturbance 

Areas 

Permanent 
Footprint 

Astragalus insularis var. 
harwoodii 

Harwood’s milk-vetch 
CRPR* 2.2 4 0 

Malperia tenuis brown turbans CRPR 2.3 55,666 10,773 
Cynanchum utahense Deboltia CRPR 4.2 10 3 
Cylindropuntia wolfii‡ Wolf’s cholla CRPR 4.3 642 153 
Mirabilis tenuiloba‡ long-lobed four o’clock CRPR 4.3 1 10 
Pilostyles thurberi‡ Thurber’s pilostyles CRPR 4.3 29 1 

*CRPR=California Rare Plant Rank 
     List 2 = Rare, threatened, or endangered in California but more common elsewhere  
     List 4 = Limited distribution – a watch list  
     0.2 = Fairly threatened in California (moderate degree/immediacy of threat)  
     0.3 = Not very threatened in California (low degree/immediacy of threats or no current threats known)  
†Estimated number of individuals to be impacted 
‡Species to be salvaged from project footprint prior to start of construction  
 
 
Special Status Animals 
 
A number of special status animal species have been documented within or adjacent to 
temporary disturbance areas, including flat-tailed horned lizard (Phrynosoma mcallii), burrowing 
owl (Athene cunicularia), rosy boa (Lichanura trivirgata), loggerhead shrike (Lanius 
ludovicianus), Brewer's sparrow (Spizella breweri), Le Conte’s thrasher (Toxostoma lecontei), 
and American badger (Taxidea taxus).  Temporary disturbance areas will impact suitable habitat 
for Peninsular bighorn sheep.  The impact avoidance measures for all sensitive wildlife that 
apply to construction activities within permanent and temporary impact areas also will apply to 
on-site revegetation activities (Final EIS/EIR [BLM and County 2012]).  The on-site 
revegetation will not specifically target the creation of habitat for any of the impacted plant or 
animal species, but will instead focus on revegetating temporary disturbance areas to as similar 
to pre-disturbance conditions as possible.  
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4.0  REVEGETATION IMPLEMENTATION 
 
This section describes when and how revegetation will be executed, and details all activities that 
will need to occur, beginning with activities that will be completed before project construction is 
initiated all the way through completion of revegetation. 
 
4.1  TARGET FUNCTIONS AND SERVICES  
 
The goal of this revegetation effort is to reestablish native vegetation within temporarily 
impacted areas to biologically and functionally comparable or superior to the original pre-
disturbance conditions using the salvage of mulched vegetative material and topsoil as the 
primary means of revegetation.  Based on the restoration techniques and observed results for the 
existing, private mining by-pass road that traverses east, north, and west of the community of 
Ocotillo, the salvaged topsoil material is expected to contain sufficient native seed as well as 
beneficial bacteria, soil mycorrhizae, and other beneficial components (Bainbridge 2007) to 
allow for the revegetation process to proceed naturally.  At the end of 5 years of maintenance and 
monitoring, the revegetated areas are expected to contain enough native vegetation to provide 
improved habitat functions and services as compared to these areas immediately following 
impacts, and to continue on the trajectory toward developing all functions and services of 
adjacent native vegetation without further active management. 
 
4.2  IMPLEMENTATION SCHEDULE 
 
The proposed OWEF will be constructed over a period of 9-12 months, with construction 
scheduled to begin in May 2012.  Based on this schedule, on-site revegetation of temporary 
impacts is anticipated to commence in summer 2012 (approximately 3 months following the start 
of construction).  Revegetation areas will be prepared and salvaged plant material will be put in 
place as soon as construction of an area is completed.  Supplemental seeding will be applied in 
portions of the project footprint (e.g., Batch Plant/Laydown and Parking Area and Staging Area), 
but the majority of the revegetation effort will consist of replacement of salvaged mulch and 
topsoil material within the temporary disturbance areas.  Maintenance and monitoring of the 
revegetation areas will begin as soon as an area is treated, but the official 5-year maintenance 
and monitoring period for the revegetation effort will start after all revegetation installation has 
been completed.  
 
4.3  REVEGETATION ACTIVITIES - PRE-CONSTRUCTION 
 
4.3.1  Pre-construction Field Meeting 
 
Prior to the initiation of any OWEF project construction activities (i.e., ground surface 
disturbance), an on-site meeting will be held with the Project Proponent, Installation Contractor, 
Revegetation Specialist, and Third-party Compliance Monitor to discuss the approach to the 
habitat revegetation program, mulch and topsoil salvage, overall project schedule, areas to be 
avoided during construction, and project limitations.  The Revegetation Specialist will prepare 
and submit a memo to the Project Proponent, Installation Contractor, and Third-party 
Compliance Monitor summarizing the items discussed at the on-site meeting.  
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4.3.2  Delineating the Limits of Work 
 
The limits of all work areas will be delineated or marked (e.g., using stakes or other markers) 
prior to construction.  To avoid and minimize unnecessary impacts to sensitive resources, a 
Revegetation Specialist will inspect the staking and, in consultation with the grading contractor, 
modify the project limits, as needed.  Limits of work will be delineated with staking along roads, 
and may include the use of orange construction fencing and/or silt fencing around the Batch 
Plant and Laydown/Parking Area, Staging Areas, and Turbine Foundations and Crane Pads. 
 
4.3.3  Pre-project Surveys and Documentation of Site Conditions 
 
No more than 2 weeks prior to the start of construction, a Revegetation Specialist will assess a 
proposed work area to: (1) document existing non-native vegetation and determine whether 
pre-construction weed control is required; (2) identify plants for salvage; and (3) take photos of 
the work area. 
 
To document the progress of the mitigation effort, 97 photo documentation locations will be 
established using a stratified sampling plan according to the following provisions: 56 of the 
Turbine Assembly Areas (every other turbine assembly area), 3 at the Batch 
Plant/Laydown/Parking Area, 3 at the Staging Area north of the railroad tracks, and 35 locations 
along the Underground Collection Circuit Trenching and Construction Access Roads 
(approximately 1 location per linear mile of access road disturbance).  These photo locations will 
be recorded using a Global Positioning System (GPS) with sub-meter accuracy and mapped on 
an aerial photo for future comparison with post-installation and annual assessment photos.  Photo 
documentation locations will include portions of the project site containing unvegetated 
jurisdictional washes, CDFG-jurisdictional habitat, and habitat not considered jurisdictional by 
the Corps or CDFG. 
 
4.3.4  Weed Control 
 
Weed control will be conducted prior to the start of construction only in the event that non-native 
species have started to produce fruits that would contribute to the seed bank.  This will be 
conducted in areas where vegetation will be left in place.  If vegetation is to be cleared and 
disposed of off-site, then weeding will not need to occur.  A total of 14 non-native plants have 
been targeted for control within the project site (Table 5).  These species have been observed 
within project survey boundaries during rare plant surveys conducted in 2010 and 2011 (BLM 
and County 2012).  
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Table 5 
NON-NATIVE PLANT SPECIES LIST1 

 

SCIENTIFIC NAME COMMON NAME 
CAL-IPC 
RATING2 

PROJECT RISK 
LEVEL3 

Avena barbata  slender wild oat  Low 
Brassica tournefortii Saharan mustard High High 
Bromus madritensis ssp. 
rubens 

red brome High Moderate 

Chenopodium murale nettle-leaf goosefoot  Low 
Erodium cicutarium red-stem filaree Limited Moderate 
Lactuca serriola prickly lettuce  Low 
Raphanus raphanistrum jointed charlock  Low 
Salsola tragus Russian thistle, tumbleweed Limited Moderate 
Schismus barbatus  Mediterranean schismus  Moderate 
Sisymbrium irio London rocket  Moderate 
Tamarix sp. tamarisk; salt cedar  Low 
Tribulus terrestris puncture vine  Low 
Vulpia bromoides six-weeks fescue  Low 
Vulpia myuros rattail fescue Moderate Moderate 

1 List is from the Project’s Integrated Weed Management Plan (HELIX 2012). 
2 California Invasive Plant Council (Cal-IPC, 2006). 
3 Subjective level of risk posed by individual species to the project site. 

 
 
Weed control may be conducted via manual removal (e.g., by hand or mechanical tools) or with 
the application of approved chemical herbicides.  Additional details on approved methods of 
weed control are provided within the Integrated Weed Management Plan (HELIX 2012). 
 
4.3.5  Plant Salvage 
 
The Wolf’s cholla, Emory’s indigo bush (host plants of Thurber’s pilostyles), and long-lobed 
four o’clock (i.e., the perennial special status plant species) occurring within temporary and 
permanent impact areas will be salvaged prior to initiating any vegetation disturbing activities 
(see Table 4).  A total of 250 ocotillo (Fouquieria splendens) plants will also be salvaged for 
transplantation into the revegetation areas.  Other non-sensitive species may be salvaged 
opportunistically for use in the revegetation areas, including desert agave (Agave deserti), several 
cacti (i.e., teddy-bear cholla [Cylindropuntia bigelovii], and other cholla species [Cylindopuntia 
spp.], California barrel cactus [Ferocactus cylindraceus], Engelmann’s hedgehog cactus 
[Echinocereus engelmannii], beavertail cactus [Opuntia basilaris var. basilaris], and mammilaria 
[Mammilaria spp.]).  Annual special status species (Harwood’s milk-vetch, brown turbans, and 
deboltia) will not be salvaged as whole plants; topsoil where these annual species occur will be 
salvaged and replaced in accordance with the methods described in Section 4.3.6. If no 
germination of special status species occurs within 2 years, seed salvage for these plants will be 
undertaken according to the methods outlined in Section 4.3.7.  
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Plant salvage will be conducted by the installation contractor and crew and will be directed by a 
Revegetation Specialist.  Plant salvage will occur incrementally following staking of the project 
limits and prior to project impacts in those areas where plants need to be salvaged.  Plants will be 
stored as close to the collection site as possible and may need to be stored under a temporary 
shade structure or in a shady location if salvage occurs in the summer.  Temporary storage areas 
may need to be protected against vandalism and theft with fencing or other measures.  
Specifications for plant salvage are as follows: 
 
Plant Segment Salvage 
 
Wolf’s cholla will be salvaged primarily through the collection of stem segments.  Prior to the 
mowing and mulching process, the Installation Contractor will work with the Restoration 
Specialist to excavate Wolf’s cholla from the project footprint using an excavator with a grapple 
bucket.  The excavated Wolf’s cholla will be placed outside the limits of work.  It is expected 
that the excavation process will result in a number of stem segments breaking off.  These stem 
segments can be collected and moved to nearby revegetation areas on site or to temporary 
storage areas until they are ready to be used in the revegetation areas, as directed by the 
Restoration Specialist.  It is expected that the majority of the excavated Wolf’s cholla will 
remain outside the limits of work until the construction in that area is complete and the topsoil 
have been replaced.  At that time, plant segments can be transplanted carefully into the 
revegetation areas by scattering the segments on the ground.  This method is expected to have 
lower rates of establishment than whole plant transplantation; however, many more segments can 
be quickly collected and distributed and even relatively low establishment will likely produce 
more plants than whole plant transplantation.  Stem segment salvage can also be implemented 
for other cholla species that may be salvaged opportunistically.   
 
Plant segment salvage may also be used for large ocotillo (those greater than 8 feet in height) and 
other non-sensitive cactus species.  For larger ocotillo, stem ends will be cut (2-3 feet in length), 
placed with one end submerged in water until a root begins to grow, and then planted directly 
into revegetation sites or in temporary planting beds until revegetation areas have been prepared 
(personal communication with The Living Desert staff, April 17, 2012).   
 
Whole Plant Transplantation 
 
Whole plants chosen for transplantation may be marked by the Revegetation Specialist with tags 
to note the location, vegetation community, and soil type, as necessary.  The north-facing portion 
of the plant will also be marked in order to orient the plant in the same direction during 
replanting.  Many of these species are shallow-rooted, with most of their roots typically located 
within the top 4-8 inches of the soil surface.  Roots typically grow to approximately 3-5 times the 
width of the plant.  The following procedures are specifically tailored for the salvage of entire 
plants. 

1) From the base of the plant, begin excavating approximately 4 times the width of the 
above-ground stem segments.  To minimize damage to small plants, excavation should 
not occur less than 6 inches away from the base of any plant. 

2) To obtain as much of the root ball as possible, plants should be excavated to a depth of 8 
inches (unless it is apparent that the root ball is limited to a more shallow depth). 
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3) Plants should be carefully lifted to avoid damaging spines or breaking off plant segments.  
This can be done by inserting a garden hose, blanket, or other soft material underneath 
the plant.  

4) To minimize fungal infection, damaged roots should be trimmed with scissors that have 
been disinfected using a 10 percent bleach solution.  These should be re-disinfected after 
each cut.  To reduce the potential for later infection, cut roots will be dusted with sulfur 
or an appropriate fungicide.  Intact roots should not be cut or treated in any way. 

5) Cacti roots should be allowed to callus over between 3 days and 2 weeks, depending on 
the weather.  During this period they may need to be stored in a shaded location (if shade 
cloth is used, it should be a minimum of 30 percent shade-level).   

6) If transplantation is not feasible within a reasonable time frame after calluses have 
formed, plants should be placed in temporary planting beds located on site.  These beds 
should consist of native soils piled approximately 3-feet wide and 18 inches deep.  The 
beds should be thoroughly watered prior to installing plantings and plants should be 
installed with depressions around the base to hold water.  Plants should be watered twice 
per week, unless otherwise indicated by plant health or directed by the Revegetation 
Specialist.  The need for this step will be determined by the Maintenance Contractor, in 
coordination with the Revegetation Specialist. 

 
Desert Agave 
 
Desert agave propagates by producing ‘pups’ – clones of the parent plant – around the plant 
base.  These pups can be harvested by carefully cutting (with scissors disinfected in 10 percent 
bleach solution) the runners that attach them to the parent plant.  If the parent plant is relatively 
small, it can also be dug up and stored for transplantation into the revegetation areas.  Any 
broken roots or runners should be treated as described above for cacti salvage.  Similarly, 
following salvage, agave roots should be allowed to callus under shaded conditions; then plants 
can be planted in temporary beds until the target revegetation site has been prepared for their 
installation.  
 
Emory’s Indigo Bush 
 
Emory’s indigo bush (Psorothamnus emoryi) is a small, deep-rooted sub-shrub that serves as the 
host plant for Thurber’s pilostyles.  Salvage of this species will be similar to cactus salvage, with 
the exception of the following measures: Plant roots should be excavated at 2 times the width of 
the plant and at least 3 feet deep; and plants should be immediately planted in containers and not 
left in the open air to form calluses. 
 
4.3.6  Soil Salvage 
 
Topsoil will be salvaged from areas where grading will occur, including turbine assembly areas, 
access roads, underground collection systems, and batch plant/laydown/parking/staging areas.  
Following the marking of construction limits and necessary plant salvage and weed control, 
vegetation within the project footprint will be mowed and mulched.  The mowed/mulched 
material and top 2 inches of topsoil will be salvaged and stored in windrows adjacent to the 
project footprint within the limits of disturbance.  Soils should not be stockpiled higher than 3 
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feet to prevent high heat from reducing seed viability and killing microorganisms.  The soils may 
also be treated with a tackifier to help decrease wind erosion.  To minimize the dispersal of 
non-native seed, salvaged soils will not be placed on top of areas containing dense non-native 
vegetation. 
 
4.3.7  Seed Collection/Orders 
 
The species recommended for seeding occur on site.  Seed to be planted in the on-site 
revegetation areas should originate from propagules collected in the immediate project vicinity 
(i.e., within 10 miles of the project site).  Reducing the potential introduction of genes from 
distant plant populations will help maintain the genetic integrity of the plant populations in the 
area.  In addition, using locally collected seed will help ensure that subsequent plants will be 
adapted to local conditions and will increase the probability of their successful establishment and 
long term survival.  Seed and/or other propagule collection will likely need to begin immediately 
following the approval of this HRP.  
 
Collected seed will be labeled with collection location, date, and species, and stored in a cool, 
dry location until it is used at the revegetation site.  An experienced collector (e.g., S&S Seeds) 
with all necessary documentation to collect from wild populations shall be responsible for all 
seed collection conducted for this project.  The Restoration Specialist will give guidance to the 
seed collector on the species to collect prior to the start of seed collection.  Seed can be collected 
from permanent and temporary impact areas; however, to minimize impacts to the native seed 
bank, and to increase genetic diversity within the collection, no more than 5 percent of the seed 
of any one individual plant, or immediate plant population, should be collected.  The 
Revegetation Specialist must approve the seed orders for seed that does not come directly from 
the OWEF site and will inspect seed prior to installation. 
 
4.4  REVEGETATION ACTIVITIES - DURING PROJECT CONSTRUCTION 
 
4.4.1  Weed Control 
 
During construction, control of invasive weeds within temporary impact areas will occur as 
prescribed in the Integrated Weed Management Plan (HELIX 2012).  Techniques will include 
mechanical and chemical control as needed to remove weeds prior to them setting seed.  Weed 
control will be directed by the Restoration Specialist. 
 
4.4.2  Erosion Control 
 
To help minimize erosion during project construction, the Installation Contractor will implement 
Best Management Practices and the project’s Stormwater Pollution Prevention Plan (SWPPP; 
Westwood 2010).  These measures include, but are not limited to, the use of gravel bags, weed 
free fiber rolls, silt fencing, and soil tackifiers to reduce the potential for sediment to move 
outside of the limits of work.  The Installation Contractor will have a Qualified SWPPP 
Practitioner (QSP) on site to monitor the SWPPP and make adjustments as necessary based on 
site conditions.   
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4.5  REVEGETATION ACTIVITIES - POST-PROJECT CONSTRUCTION  
 
4.5.1  Trash/Debris Removal 
 
Following the completion of construction, the Installation Contractor shall remove any trash and 
debris remaining within the temporary impact areas and dispose the material at a licensed 
landfill.  
 
4.5.2  Recontouring of Jurisdictional Drainages 
 
Unvegetated jurisdictional washes will be recontoured to pre-construction conditions such that 
upstream and downstream topography is reconnected within the temporary disturbance areas.  
Recontouring of drainage areas will be directed by the Construction Contractor in cooperation 
with the Revegetation Specialist.  Recontouring activities will include removal of fill, as 
necessary, to return the drainage areas to original grade.  Jurisdictional drainages will be restored 
to the original channel width, as documented by the Revegetation Specialist prior to the start of 
construction.  Drainages will also be recontoured such that the banks of the drainages will match 
the surrounding grade and contours of the undisturbed adjacent habitat, as necessary.   
 
4.5.3  Soil Decompaction and Topsoil Replacement 
 
Revegetation areas that were graded and compacted during project construction will be 
decompacted to a minimum depth of 12 inches prior to addition of topsoil.  This will promote 
water filtration and allow plant roots to more easily penetrate deeper into the soil column.  
Decompaction may be conducted by a bulldozer mounted with ripper teeth. 
 
Following decompaction, the salvaged topsoil and mulched plant material stored in windrows 
adjacent to the project footprint will be applied to revegetation areas.  Salvaged material will be 
spread evenly and contoured to match the grade of surrounding habitat.  Soil decompaction and 
topsoil replacement will be overseen by the Restoration Specialist. 
 
4.5.4  Salvaged Plant Material Installation 
 
Plants salvaged prior to construction will be installed within the revegetation areas following 
topsoil replacement.  Using the north markings to orient plantings, salvaged plants will be 
installed in the same orientation as they were facing when they were collected.  Efforts will be 
made to install transplants and plant segments in the same vegetation community, in similar 
soils, and on the similar slope and aspect as they were collected.  Plants will be installed at 
similar species densities as adjacent, undisturbed habitat.  Soils around all transplants will be 
tamped down to remove air pockets from around the roots.  Installation of whole plants and 
segments should be avoided in summer and early fall when daytime temperatures are very hot in 
order to reduce mortality of transplanted individuals.  If plants are installed in the summer, 30 
percent shade cloth may be used to shade the plants until new growth appears.  Larger plants, 
typically those larger than 5 feet, will need to be supported (e.g., with a non-restrictive collar 
around the plant connected by wire to stakes installed in the ground).   
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All plants will be watered shortly after being transplanted.  Additional species-specific 
recommendations, relevant to transplanted species are as follows:  
 
(1) Cacti – Planting holes for cacti will be the depth of the root ball, and 2-3 times the width of 
the plant.  Separate segments that broke off from the parent plant can be laid horizontally on the 
ground; these segments often root where spine clusters contact the ground without further 
measures;  
(2) Ocotillo – Ideally, these plants should not be planted during the hottest part of the year 
(typically between June 30 and September 30).  Rocks may need to be placed around the root 
zone of whole plants to help keep the plants from tipping over.  Ocotillo often takes 2 years to 
leaf out after transplantation.  Whether a plant is still alive can be determined by either noting 
green at the base of the thorns or, barring this, cutting off a stem tip and observing whether there 
is any green remaining inside of the stem; and 
(3) Desert Agave – There are no additional planting specifications for desert agave. 
(4) Emory’s indigo bush (host plant of Thurber’s pilostyles) – These plants will be watered as 
directed by the Restoration Specialist for 2 years following transplantation to help ensure 
survival. 
 
4.5.5  Supplemental Watering 
 
Salvaged transplants installed outside of the rainy season may need to be hand watered for at 
least 1 year to encourage re-establishment and survival.  Supplemental hand watering shall occur 
under the direction of the Revegetation Specialist.  
 
4.5.6  Protective Caging 
 
Above-ground cages to protect against herbivory will be installed around each transplant that is 
less than 1-foot tall.  Additional cages may be required if evidence of herbivory is observed on 
larger transplants.  Cages should be at least 3 inches taller than the plant they encompass, and 
may be constructed of chicken wire or other material deemed acceptable by the Revegetation 
Specialist. The Restoration Specialist will determine when the protective caging should be 
removed, but typically it will be removed when the plant reaches 1-foot in height. 
 
4.5.7  Weed Control 
 
Weed control following construction will be conducted as prescribed in the Integrated Weed 
Management Plan (HELIX 2012).  Prior to seed installation, the 13 targeted non-native species 
(Table 5) will be removed from the revegetation areas.  Other non-native species may be targeted 
if observed by the Revegetation Specialist.  Manufacturer specifications regarding the length of 
time which must pass following herbicide application prior to planting and seeding will be 
followed. Only the herbicides contained in the approved Integrated Weed Management Plan will 
be used within the project site. 
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4.5.8  Seed Installation 
 
Native seed collected from the project vicinity will be planted at the start of the rainy season 
(usually between October and December) for those areas where supplemental seeding is 
proposed (batch plant, laydown/parking area, and staging areas).  Seeding will occur following 
the removal of any gravel based installed within these areas and following replacement of 
salvaged topsoil.  To help decrease the potential for seed to be blown away, washed away, or 
eaten by seed predators, it will be imprinted, hydroseeded, or handseeded, depending on site 
conditions and timing of installation.  Land imprinting presses seeds into firm contact with the 
soil and forms depressions that hold rainfall.  Seed will be imprinted in areas that contain 
topography that can be accessed by a tractor pulling a toothed rolling drum.  These teeth press 
into the soil, creating the microsites that retain seed and water.  The seed is applied to the soil 
just prior to being pressed into the ground by the drum.  Since imprinting requires driving over a 
site, it must be conducted prior to installing salvaged plant material; therefore, this method is 
only feasible when salvaged material can be installed in the fall or winter.  In areas that are not 
accessible by tractor, or where salvaged plant material needs to be installed prior to the rainy 
season, seed will be hydroseeded (or handseeded and raked in) to provide good soil contact.  To 
help prevent seed from being blown away, an additional layer of soil tackifier will be applied 
after imprinting/hydroseeding/handseeding.  
 
The seed mix in Table 6 is recommended for the supplemental seeding areas.  However, seed 
may not be available from all species listed or in the quantities specified, so changes to the seed 
mix can be authorized by the Revegetation Specialist.  Documentation of any such changes will 
be provided to the BLM for approval. 
 
 

Table 6 
REVEGETATION SEED PALETTE 

 

SCIENTIFIC NAME 
COMMON 

NAME 
POUNDS 

PER ACRE 

AMOUNT 
TO BE 

ORDERED* 
Ambrosia dumosa white bursage 3 150 
Ambrosia salsola cheesebush 3 150 
Atriplex canescens 
var. canescens 

fourwing saltbush 1 
50 

Atriplex polycarpa allscale 1 50 
Bebbia juncea var. aspera rush sweetbush 0.5 25 

Camissonia claviformis var. piersonii 
Pierson’s evening 
primrose 

0.5 
25 

Chaenactis carphoclinia var. carphoclinia pebble pincushion 0.5 25 

Chaenactis fremontii 
Fremont’s desert 
pincushion 

0.5 
25 

Encelia farinosa var. farinosa brittle bush 3 150 
Ephedra californica California ephedra 1 50 
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Table 6 (cont.) 
REVEGETATION SEED PALETTE 

 

SCIENTIFIC NAME 
COMMON 

NAME 
POUNDS 

PER ACRE 

AMOUNT 
TO BE 

ORDERED* 
Eriogonum inflatum desert trumpet 0.5 25 
Larrea tridentata creosote bush 3 150 
Lepidium lasiocarpum var. lasiocarpum sand peppergrass 0.5 25 
Phacelia distans Wild heliotrope 0.5 25 
Phacelia crenulata var. minutiflora cleft-leaf phacelia 0.5 25 
Psorothamnus emoryi var. emoryi white dalea 0.5 25 
Psorothamnus schottii indigo bush 0.5 25 

TOTAL 20 1,000 
*Amount of seed to be ordered for each species based on 50 acres, which will allow for extra seed to be held for use in 
supplemental seeding areas as necessary. 
 
 
4.5.9  Vertical Mulch 
 
The use of vertical mulch will be included in the revegetation areas to help discourage public 
access into revegetation areas and to help reduce wind speed at ground level.  Vertical mulch 
consists of planting live or dead plants into the habitat revegetation areas.  Plants to be used 
include those that have been knocked down in the vicinity of the work area, as well as plants that 
were salvaged from the project footprint prior to clearing.  The areas where vertical mulching 
will be implemented will be determined by the Restoration Specialist and 
Installation/Maintenance Contractor(s) during the revegetation process; however, it is expected 
that vertical mulching will be implemented at the larger temporary disturbance areas, including 
the batch plant and laydown/parking area and staging areas.  Vertical mulching may also be used 
to help discourage off-highway vehicle (OHV) use along the shoulders of the project access 
roads and along the underground collection system revegetation areas; it may also be used to 
help obscure the entrances to OHV roads that need to be closed to public use.  Plants that die as 
part of the vertical mulch process will not be replaced. 
 
4.5.10  As-built Report 
 
The Revegetation Specialist shall prepare and submit a brief letter report to the BLM, Corps, 
CDFG, and USFWS within 6 weeks of completing the revegetation installation following 
completion of construction.  The letter will describe site preparation, installation methods, and 
the as-built status of the completed revegetation.  Part of this submittal will be an as-built graphic 
that depicts deviations in the locations of plantings, structures, and other key features from the 
construction documents.  Pre- and post-installation photographs taken from identified photo 
stations shall be included as part of the as-built report. 
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5.0  MAINTENANCE PLAN 
 
5.1  MAINTENANCE ACTIVITIES 
 
A 5-year maintenance program is provided to ensure the successful establishment and 
persistence of the restored habitat.  Maintenance activities will be directed by the Revegetation 
Specialist and implemented by the Maintenance Contractor.   
 
5.1.1  General Maintenance 
 
General maintenance will involve the removal of non-native species and trash, supplemental 
watering (as directed by the Revegetation Specialist), and any remedial measures deemed 
necessary for the success of the revegetation effort (e.g., re-seeding, replanting).  The 
maintenance guidelines are tailored for native plant establishment.  Maintenance personnel will 
be informed of the goals of the revegetation effort and the maintenance requirements.  The 
Revegetation Specialist with 2 years experience and knowledge in desert habitat revegetation 
will supervise all maintenance.  It is the Maintenance Contractor’s responsibility to keep all 
revegetation areas free of debris, assess transplant condition and health, and remove non-native 
species.  Damage to plants occurring as a result of unusual weather or vandalism will be repaired 
as directed by the Revegetation Specialist.  The cost of such repairs will be paid for as extra 
work.   
 
5.1.2  Remedial Measures 
 
Any areas exhibiting low seed germination and native cover establishment will be seeded with a 
supplemental seed mix, at the direction of the Revegetation Specialist.  Low seed germination 
and native cover establishment will be qualitatively assessed by the Restoration Specialist at the 
end of Year 2 by estimating the number of seedlings per acre in various portions of the project 
and evaluating the species composition in various habitat types. Based on a comparison to 
adjacent habitat and the necessary success criteria that need to be achieved, the Restoration 
Specialist will determine the locations, amount of seed, and species composition for 
supplemental seeding areas.  Prior to seeding, an assessment of why the initial seeding failed and 
why additional seed is expected to have improved establishment will be provided to the Project 
Proponent and BLM.  Transplanted material may also need to be replaced if survivorship is low 
(see Section 7.1). 
 
Supplemental seeding of special status annual plant species (e.g., brown turbans) may be 
required as part of the 5-year maintenance and monitoring program if the germination rate from 
the salvaged topsoil is low. Collection of seed from local plants will be conducted if 
supplemental seeding is necessary, as determined by the Restoration Specialist. The Restoration 
Specialist will evaluate the germination success of the annual special status plant species and will 
determine whether supplemental seeding will be needed.   
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5.1.3  Non-native Plant Control 
 
Particular emphasis will be placed on pro-active removal of non-native plants.  Eradication will 
be conducted as necessary to minimize competition that could prevent native species 
establishment.  As non-native plants become evident, they will be removed by hand, with the use 
of mechanical equipment (e.g., weed-trimmers), or controlled with the herbicides approved for 
this project, as noted in the Integrated Weed Management Plan.  The Revegetation Specialist will 
oversee weed control by the maintenance contractor; however, maintenance personnel must be 
knowledgeable in distinguishing non-native species from desirable native vegetation. 
 
All of the 14 species listed in Table 5, above, will be targeted for control.  Additional species 
may be added to this list by the Revegetation Specialist if they are observed on the site and are 
considered a threat to the revegetation effort. 
 
5.1.4  Supplemental Watering 
 
The supplemental watering schedule will be established by the Restoration Specialist and may 
need to be modified based on weather and plant health.  Supplemental watering may need to be 
used through hand watering and/or the use of a water truck (as directed by the Restoration 
Specialist); no irrigation system will be installed as part of the revegetation effort. 
 
5.1.5  Pests 
 
Insects, vertebrate pests, and diseases will be monitored.  Generally speaking, pests will be 
tolerated unless they pose a significant threat to project success.  If deemed necessary, a licensed 
pest control adviser will make specific pest control recommendations.  All applicable federal and 
state laws and regulations will be closely followed.  The Revegetation Specialist will be 
consulted on any pest control matters. 
 
5.1.6  Fertilizer Application 
 
Chemical fertilizer will not be applied except in extraordinary circumstances and only at the 
written direction of the Revegetation Specialist. Organic or bio-fertilizer may be applied when 
needed for establishment and maintenance of plants until revegetation success criteria are 
reached. 
 
5.2  MAINTENANCE SCHEDULE 
 
Maintenance will be performed as necessary to control non-native vegetation; the frequency of 
weed control will change with varying site conditions and seasons and the schedule outlined 
herein (Table 7) serves only as a guideline.  At a minimum, the installation contractor will 
conduct monthly maintenance during the installation period (extending from the time the first 
area is revegetated until all revegetation has been installed).  During the 5 year 
maintenance/monitoring period, maintenance will be conducted at least 4 times per year, with the 
exact timing dependent upon the timing and abundance of rainfall.  The Installation/Maintenance 
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Contractor(s) will complete maintenance requests from the Revegetation Specialist within 14 
days of any written request or monitoring report.     
 
 

Table 7 
MAINTENANCE SCHEDULE* 

 
PHASE SCHEDULE 

Installation Monthly 

Maintenance 
Years 1 and 2: 8 times per year 
Years 3 and 4: 6 times per year 
Year 5: 4 times per year 

*This schedule is only a guideline and will be directed by the Revegetation Specialist. 
Exact timing dependent upon rainfall timing, but concentrated between November and 
February. 

 
 

6.0  MONITORING PLAN 
 
Revegetation monitoring, carried out by the Revegetation Specialist, will include the following 
stages: (1) documenting pre-construction site conditions; (2) installation monitoring; (3) 
maintenance monitoring; and (4) annual technical monitoring and remedial measures taken.  
During each visit, the Revegetation Specialist will inspect the site to ensure that the revegetation 
effort is progressing as planned and identify any problems that may affect the effort. 
 
6.1  PRE-CONSTRUCTION  
 
The Revegetation Specialist will document pre-construction site conditions as described in 
Section 4.3.3 of this report.   
 
6.2  INSTALLATION MONITORING 
 
The Revegetation Specialist will be on site daily, or as needed, during installation to ensure that 
activities are being conducted consistent with this HRP.  The Revegetation Specialist will 
monitor all phases of the installation process, including plant and topsoil salvage, recontouring, 
and planting of salvaged plants and seed.  Following the completion of revegetation installation, 
the appearance of the revegetation effort will be documented at the same photo stations that were 
established during pre-construction monitoring. 
 
6.3  MAINTENANCE MONITORING 
 
Maintenance monitoring will consist of general site inspections focusing on visual observations 
of native plant establishment and growth and other site conditions (e.g., presence of non-native 
plants).  Following installation, the restoration specialist will monitor maintenance activities 
conducted by the maintenance contractor for the duration of the 5-year maintenance and 
monitoring period (in accordance with the schedule outlined in Table 8).  A total of 6 monitoring 
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visits per year will be conducted in Years 1 and 2, and 4 visits per year in Years 3 through 5.  
Visits should be conducted most frequently during the fall and winter rainy period (from October 
through March).  This monitoring schedule is the minimum; more frequent inspections may be 
necessary if there are problems with contractor performance or habitat development.  Monitoring 
memos noting any issues with plant establishment, non-native species, vandalism, sediment 
control, etc., will be provided as necessary to the Installation/Maintenance Contractor(s), the 
Project Proponent, and the BLM.   

 
 

Table 8 
MAINTENANCE MONITORING SCHEDULE* 

 
PHASE SCHEDULE 

Installation Monitoring 
Site preparation and installation Daily 
Maintenance Monitoring 
Year 1 and Year 2 
     November to April 4 times 
     May to October 2 times 
Years 3 to 5 4 times between November and April 

* This monitoring schedule is suggested, but should be modified based on yearly rainfall 
and other conditions that may affect the growth of vegetation. 

 
 
6.4  ANNUAL TECHNICAL MONITORING 
 
The monitoring objective is to document a continued increase in native plant density and habitat 
functionality in areas impacted by temporary vegetation removal, by comparing conditions 
immediately after impact and annually for a five year period.  In addition to maintenance 
monitoring visits, the Restoration Specialist will conduct annual technical monitoring in 
February or March of each year during the 5-year maintenance and monitoring period.  The visits 
are scheduled for late winter to coincide with the typical peak of the growing season for most 
desert annuals.  The exact timing of the visits will depend on site and weather conditions.  
Annual monitoring will consist of a qualitative (visual) assessment in Years 1 and 2, and both a 
qualitative and quantitative (transect data collection) assessment in Years 3, 4, and 5. 
 
6.4.1  Qualitative Monitoring (Annual) 
 
Qualitative monitoring will include assessments of plant health, observations of plant 
recruitment, lists of plant species observed on site, and visual estimates of native and non-native 
cover and seed germination.  All wildlife observed within the revegetation areas during the 
assessment will be documented and included in each annual report.  No focused wildlife surveys 
will be conducted.  This qualitative monitoring will assess the rate of seedling emergence across 
the revegetation areas and identify locations needing remedial actions.  Lastly, the photo 
documentation stations established at the beginning of the project will be re-photographed each 
year during the annual assessment to capture changes at the mitigation site.    
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6.4.2  Quantitative Monitoring (Years 3 through 5) 
 
Quantitative monitoring will be conducted by collecting data from transects established within 
the revegetation areas as well as reference sites.  Success criteria milestones related to 
quantitative data collection are provided in Section VII, below. Quantitative monitoring will not 
be performed in Years 1 and 2 in order to give plants a chance to get established without frequent 
disturbance. 
 
A total of ninety-seven 50-meter transects will be used to collect quantitative data in the 
revegetation areas for the annual monitoring.  Transects will be located in the same areas as the 
photo documentation locations, described in Section 4.3.4, including 56 in the Turbine Assembly 
Areas, 6 at the Batch Plant and Laydown/Parking/Staging Areas, and 35 along the Underground 
Collection Circuit Trenching and Construction Access Roads.  In addition, up to 30 transects will 
be sampled in reference areas located adjacent to the temporary impact areas.  The locations of 
the reference transects will be stratified to sample adjacent vegetation communities as those 
impacted, in accordance with Table 9. Reference transects will be located within the project 
boundary and in close proximity to the revegetation areas. The reference transects will be chosen 
by the Restoration Specialist to sample representative areas. 
 
 

Table 9 
TRANSECT SAMPLING IN REFERENCE HABITAT 

 

TEMPORARY IMPACTS 
(acres) 

NUMBER OF 
REFERENCE 
TRANSECTS*

VEGETATION COMMUNITIES 

>100 6 Creosote Bush-White Bursage Scrub 

<100, >10 3 

Creosote Bush Scrub 
Creosote Bush/Brittle Bush Scrub 
Teddy Bear Cholla Scrub 
Cheesebush Scrub 

<10, >1.0 2 

Brittle Bush Scrub 
White Bursage Scrub 
Allscale Scrub 
Wolf’s Cholla Scrub 
Smoke Tree Woodland 

<1.0 0 
Mesquite Thicket 
Badlands and Mudhills 
Fourwing Saltbush Scrub 

     *Maximum number of reference transects to be sampled in each unimpacted vegetation community 
 
 
Mesquite thicket, badlands and mudhills, and fouring saltbush scrub habitats will not be sampled 
because a small amount of these vegetation types is being impacted (not more than 1 acre).  Final 
transect locations will be mapped using a GPS and permanently marked in the field (e.g., with 
rebar) to facilitate their use in subsequent years.  
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Vegetative data will be collected along each transect using the point intercept line transect 
sampling methods described in the California Native Plant Society’s Field Sampling Protocol 
(Sawyer and Keeler-Wolf 1995).  Species cover data will be collected by recording all of the 
species intercepted at each 0.5-meter interval along the length of each transect.  Vegetation will 
be recorded separately for annual and perennial species.  Species richness data will be collected 
by noting all species occurring within a 5-meter belt transect centered on each line transect.  This 
data will be used to the determine success or failure of revegetation efforts in a qualitative 
manner.  
 
6.4.3  Annual Reports 
 
An annual report will be prepared each year during the 5-year monitoring period and submitted 
to the appropriate agencies within 3 months of the assessment.  
 
 

7.0  SUCCESS CRITERIA 
 
Success criteria provide specific standards to evaluate the progress of the revegetation effort.  
Attainment of these standards indicates that the revegetation area is progressing toward meeting 
the objectives determined prior to beginning the revegetation effort and providing habitat 
functions and services specified by this HRP.  Revegetation success will be determined by 
comparing the revegetation area to its pre-disturbance biological conditions and ecological 
functions.  Revegetated areas will be compared to adjacent reference habitat with analogous 
biological values and ecological functionality as the pre-disturbed site, and both are located 
within the same contiguous area.  The success criteria are specified below in Table 10.  From the 
very early stage of the revegetation process, intensive restoration, management, and remedial 
measures will be actively employed in order to facilitate plant emergence and sustain growth. 
The revegetation and management activities will continue beyond the stipulated years until the 
success criteria are met. Any temporary impact areas that fail to attain success criteria, in spite of 
the best efforts, may be considered by agencies for re-characterizing as permanent impact areas 
and compensating accordingly. Written agency approval will be needed for such amendment. 
 
The following parameters will determine success of the revegetation effort: the percent cover of 
native and non-native vegetation and the recruitment (the successful, natural reproduction, and/or 
establishment of plants in a given area) of native plants as compared to the reference habitat 
discussed in the previous paragraph.  In addition, the survivorship of transplanted material will 
be monitored.  Interim success criteria, demonstrating that the project is on track to meet the final 
criteria, are also provided for Years 3 and 4.  No success criteria are specified for Years 1 and 2; 
however, the visual estimates of the same parameters made during the first 2 years should 
indicate that the revegetation effort is progressing towards the final success criteria. The 
parameters described here will also be recorded at the pre-disturbance site and the reference 
location before commencing any disturbance, and the data will serve as a baseline. 
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Table 10 
SUCCESS CRITERIA MILESTONES 

(percent) 
 

CRITERIA 
YEAR 

3 
YEAR 

4 
YEAR 

5 
Minimum native vegetation cover* 50 65 80 

Maximum non-native vegetation cover** 20 20 20 
Species richness* 50 65 80 

* Percent native cover and species richness are relative to contiguous reference habitat 
analogous to pre-disturbance area as described above (e.g, if a reference area contains 20 
percent native cover, and the relative success criterion is 80 percent, then the actual success 
criterion for the revegetation areas is 16 percent native cover). 

** Widespread weed species that occur throughout the region (e.g., Mediterranean schismus and
red-stem filaree) will be excluded from the non-native cover criterion provided they are not 
rated as High or Moderate by Cal-IPC. 

 
 
7.1  TRANSPLANT SURVIVORSHIP 
 
Due to the often harsh conditions in desert habitats, there are no survivorship criteria for 
transplants.  However, transplant survivorship will be tracked, and if it falls below 20 percent, 
additional measures, such as seeding these species from locally collected seed or collection and 
installation of additional plant segments or plants will need to be conducted to help re-establish 
these species in the revegetation areas.  
 
7.2  NATIVE COVER 
 
Cover by native vegetation should increase over time and, by the end of Year 5, be on a 
trajectory toward resembling adjacent reference habitat.  Vegetation estalishment and growth in 
desert habitats is slow, however, and this has been taken into consideration when creating the 
success critieria.  To this end, by the end of Year 5, native vegetation cover measured within any 
one vegetation type should be at least 80 percent of that measured at reference sites located in 
similar habitat (Table 10).  
 
7.3  NON-NATIVE COVER 
 
Non-native cover is typically a problem with habitat restoration, particularly at the outset of the 
project.  However, with diligent maintenance efforts, non-native cover should be held to an 
acceptable level.  Weed cover should not exceed an average of 20 percent across transects for the 
duration of the revegetation effort. Naturalized, non-native weed species that are ubiquitous in 
the Yuha Desert, such as Mediterranean schismus and red-stem filaree, will be controlled as part 
of the 5-year revegetation program, but will be excluded from the 20 percent weed cover 
criterion.  Non-native cover will be measured along the reference transects and will be compared 
to the measured non-native cover along the restoration transects for comparative purposes. 
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7.4  SPECIES RICHNESS 
 
Recruitment of native species should be evident by Year 3 of the revegetation effort (assuming 
sufficient rainfall has occurred).  Species richness (i.e., the number of species in a given area) 
will be used to evaluate recruitment and similarity of species composition to surrounding habitat. 
Species richness will be determined by counting the number of native species that occur along 
each of the belt transects (see Section 6.4.2).  The revegetation areas should demonstrate at least 
50 percent of the species richness observed in a reference site located in similar habitat in Year 3, 
65 percent by Year 4, and 80 percent by Year 5 (Table 10). 
 
7.5  SUPPLEMENTAL WATERING 
 
Supplemental watering may need to be continued until success criteria are met (as directed by 
the Restoration Specialist). 
 
 

8.0  COMPLETION OF MITIGATION 
 
8.1  NOTIFICATION OF COMPLETION 
 
The BLM, Corps, CDFG, and USFWS will be notified of completion of the revegetation effort 
through submittal of a final (Year 5) monitoring report.   
 
8.2  CONFIRMATION 
 
The revegetation will be considered a success if the project meets all success standards at the end 
of the 5-year monitoring period or sooner and the agencies provide the applicant a written release 
from maintenance and monitoring activities; if not, the maintenance and monitoring program 
will be extended until the standards are met.  Specific remedial measures (approved by the 
appropriate agencies) will be instituted during any extension period.  Extensions will be executed 
only for portions of the revegetation that fail to meet final success criteria.  This process will 
continue until all Year 5 standards are attained or until the appropriate agencies determine that 
the revegetation is successful or other mitigation measures are appropriate.  Should the 
restoration effort meet all goals prior to the end of the 5-year monitoring period, the appropriate 
agencies, at their discretion, may terminate the monitoring effort.  If requested, a site visit may 
be conducted with agencies to verify site conditions. 
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9.0  CONTINGENCY MEASURES 
 
If the revegetation effort is not meeting success standards for the project at any time during the 
5-year monitoring period, the Restoration Specialist shall notify the Project Proponent and 
propose corrective measures.  Should a natural disaster occur during the restoration period such 
as an earthquake or flood, the Project Proponent will confer with BLM on a mutually agreeable 
course of action, which will be based on the goals and objectives outlined in this plan. Any 
temporary impact areas that fail to attain success criteria, in spite of the best efforts, may be 
considered by agencies for re-characterizing as permanent impact areas and compensating 
accordingly.  Written agency approval will be needed for such amendment. 



 
Habitat Revegetation Plan for the Ocotillo Wind Energy Facility / PEG-01 / April 30, 2012                                  31 

10.0  REFERENCES 
 
American Ornithologists’ Union.  2008.  List of the 2,048 Bird Species (with Scientific and 
 English Names) Known from the AOU Check-list Area.  URL:  http://www.aou.org/ 
 checklist/index.php3. 
 
Bainbridge, D.A. 2007. A Guide for Desert and Dryland Restoration. Island Press, Washington. 
 
Baker, R.J., L.C. Bradley, R.D. Bradley, J.W. Dragoo, M.D. Engstrom, R.S. Hoffmann, C.A. 

Jones, F. Reid, D.W. Rice, and C. Jones.  2003.  Revised checklist of North American 
mammals north of Mexico.  Occasional Papers of the Museum, Texas Tech University 
223. 

 
Bowman, R.H.  1973.  Soil Survey of the San Diego Area, California, Part I.  U.S. Department of 

Agriculture. 
 
Bureau of Land Management (BLM) and County of Imperial (County).  2012.  Proposed Plan 

Amendment and Final Environmental Impact Statement/Final Environmental Impact 
Report for the Ocotillo Wind Energy Facility.  February. 

 
California Invasive Plant Council (Cal-IPC).  2006.  California Invasive Plant Inventory.  

February.  URL: http://www.cal-ipc.org/ip/inventory/index.php. 
 
HELIX Environmental Planning, Inc. (HELIX) 2011. Ocotillo Wind Energy Project Biological 

Technical Report. June 14. 
 

2012. Integrated Weed Management Plan for the Ocotillo Wind Energy Project.  
February 17. 

 
Oberbauer, Thomas.  2008.  Terrestrial Vegetation Communities in San Diego County Based on 

Holland’s Descriptions.  Revised from 1996 and 2005.  July. 
 
Rebman, J.P. and M.G. Simpson.  2006.  Checklist of the Vascular Plants of San Diego County.  

San Diego State University Herbarium Press, San Diego, 4th Edition. 
 
Sawyer, J.O. and T. Keeler-Wolf.  1995.  A Manual of California Vegetation.  CNPS.  472 pp. 
 
SWCA Environmental Consultants (SWCA). 2010. Restoration and Weed Management Plan for 

the Spring Valley Wind Energy Facility. October. 
 
Westwood Professional Services, Inc. (Westwood). 2010. Draft Stormwater Pollution Prevention 

Plan for the Ocotillo Express Wind Farm Project. September 29. 
 
  



 
Habitat Revegetation Plan for the Ocotillo Wind Energy Facility / PEG-01 / April 30, 2012                                  32 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
THIS PAGE INTENTIONALLY LEFT BLANK 


