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Introduction 

Attached are Solar Partners I, LLC, Solar Partners II, LLC, Solar Partners IV, LLC, and Solar 
Partners VIII, LLC (Applicant) responses to the California Energy Commission (CEC) Staff’s 
data requests for the Ivanpah Solar Electric Generating System (Ivanpah SEGS) Project (07-AFC-
5). The CEC Staff served these data requests on May 8, 2008, as part of the discovery process for 
Ivanpah SEGS. The responses are grouped by individual discipline or topic area. Within each 
discipline area, the responses are presented in the same order as CEC Staff presented them and 
are keyed to the Data Request numbers. New graphics or tables are numbered in reference to 
the Data Request number. For example, the first table used in response to Data Request 15 
would be numbered Table DR15-1. The first figure used in response to Data Request 15 would 
be Figure DR15-1, and so on. AFC figures or tables that have been revised have “R1” following 
the original number, indicating revision 1.  

Additional tables, figures, or documents submitted in response to a data request (supporting 
data, stand-alone documents such as plans, folding graphics, etc.) are found at the end of a 
discipline-specific section and may not be sequentially page-numbered consistently with the 
remainder of the document, though they may have their own internal page numbering system.  

The Applicant looks forward to working cooperatively with the CEC and U.S. Bureau of Land 
Management (BLM) staff as the Ivanpah SEGS Project proceeds through the siting process. We 
trust that these responses address the Staff’s questions and remain available to have any 
additional dialogue the Staff may require. 
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Alternatives (121-123) 

BACKGROUND  

Alternatives  
In Section 6.0 Alternatives, page 6-8, Section 6.2.2, Alternatives Carried Forward for 
Further Analysis of the Application for Certification (AFC) four alternative sites are 
considered as well as the proposed Ivanpah SEGS site. Each alternative site is 
described very generally and all are shown on a single large scale map (Figure 6.1-1 
General Locations of Alternative Sites).  

In late March of 2008, PG&E issued a press release stating that it has entered into a 
contract with BrightSource Energy to purchase power from the ISEGS Project and a 
future project at Broadwell Lake east of Barstow in San Bernardino County. 
BrightSource is apparently pursuing permitting of the Broadwell Lake site with the 
Bureau of Land Management, so is likely acquiring environmental baseline information 
for that site.  

DATA REQUEST  

121. Please provide a detailed map (at least 1:24,000) showing the most likely 
project boundaries for the Siberia and Broadwell Lake Alternative sites 
described in AFC Section 6.2.2.  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as requesting confidential information. Without waiving this objection, 
Applicant is providing Figures DR121-1a and 1b, and DR121-2a through 2d under a 
request for confidentiality. 

122. Please provide a detailed map (at least 1:24,000) showing the linear 
components and access roads that would be associated with the Siberia 
and Broadwell Lake Alternative sites described in AFC Section 6.2.2.  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as requesting confidential information. Without waiving this objection, 
Applicant is providing Figures DR121-1 and DR121-2 under a request for 
confidentiality. 

123. Please provide copies of all baseline environmental information you have 
acquired for the Siberia and Broadwell Lake Alternative sites described in 
AFC Section 6.2.2, particularly in the following subject areas:  

a) Biological Resources: AFC Section 6.2.3.2 states that the Broadwell Lake 
and Siberia Alternative sites are expected to contain similar habitat conditions as 
the Proposed Project site. It also states that a California Natural Diversity 
Database (CNDDB) search was performed at a 10-mile radius from these 
alternative sites and revealed several special-status species. Please provide the 
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results of the CNDDB search for the Broadwell Lake and Siberia Alternative sites 
and evaluate the potential for occurrence of each species as well as any other 
biological background materials you have available.  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as requesting confidential information. Without waiving this objection, the 
Applicant is providing, under a request for confidentiality, Confidential Figures 
DR123a-1 and DR123a-2 showing the CNDDB data for a 10-mile radius around these 
sites. In addition, Attachment DR123a-1 provides the CNDDB printout for Siberia, while 
Attachment DR123a-2 provides the CNDDB printout for Broadwell Lake, both of which 
are also being filed under a request for confidentiality. 

b) Cultural Resources: AFC Section 6.2.3.3 states that the proposed site and 
four alternative sites carried forth for further analysis would have similar potential 
for cultural impacts. Table 6.2-3 further states that a cultural resource database 
search was not conducted for the Siberia and Broadwell Lake Alternative sites. 
Please provide a Clearinghouse search (Class I) for recorded sites identified 
within the potential Siberia and Broadwell Lake sites, as well as any cultural 
resource research materials available.  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as requesting confidential information. Without waiving this objection, the 
Applicant is forwarding information provided by the California Historical Resources 
Information System (CHRIS) of cultural records near Broadwell Lake and Siberia. These 
reports are provided as Attachment DR123b-1, which is being filed under a request for 
confidentiality.  

c) Water Resources: AFC Sections 6.2.2.4 and 6.2.2.5 say that little is known 
about water resources in either the Siberia or Broadwell Lake site areas. Please 
provide any information about water resources at these two sites that has been 
acquired since the submittal of the AFC.  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as requesting confidential information. Without waiving this objection, 
Applicant states that it has no additional information about water for these sites. 
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Biological Resources (124) 

BACKGROUND:  

Data request 17 stated: Provide status and progress updates on the anticipated schedule 
(including estimated dates) for submitting the Biological Assessment (BA) and consulting with 
the California Department of Fish and Game (CDFG) regarding rare plant and desert tortoise 
impacts. The data request response stated: A draft BA was prepared by CH2M HILL and 
submitted to the BLM on October 30, 2007. The BA will be submitted to the United States Fish 
and Wildlife Service (USFWS) by the BLM upon the completion of their review of the 
document. Meetings with CDFG will be scheduled within 60 days of submittal.  

BLM has reviewed the draft BA submitted on October 30, 2007. In general, BLM has 
determined that more effects analysis is needed, and specifically, protective measures for the 
desert tortoise on the gas pipeline and water pipeline portions of the project are lacking 
incomplete, inaccurate, or confusing. Also, the desert tortoise protective measures need to be 
organized to reflect whether or not they apply to construction, or to operations and 
maintenance. Applicant will need to incorporate the protective measures into the proposed 
action. BLM is concerned other agencies such as the US Army Corps of Engineers and the 
State Water Resources Control Board (SWRCB) may require additional mitigation measures 
or changes to the project that will affect the project footprint therefore changing the proposed 
action. Changes to the project proposed action must all be made prior to submission of the BA 
to the USFWS.  

DATA REQUEST:  

124.  The following requests are based on BLM review of the Draft Biological 
Assessment for the Ivanpah Solar Electric Generating System Project (October 
2007); hereinafter referred to as the ISEGS draft BA:  

• Change use of the word “will” in this document to “would.  

• This consultation is on the desert tortoise. Refer to this species as such 
throughout the document. Please replace “covered species” with “desert 
tortoise” throughout the document.  

• Update the BA as outlined in attachment #1, Biological Assessment 
Comments. Please coordinate with Charles Sullivan (BLM Needles Field 
Office) concerning questions on these sections of the BA that require 
modification.  

Response: The Applicant is working to incorporate BLM’s comments into the revised BA. However, 
the BA will also include a Raven Control Plan (see Data Request 29) and a Tortoise Relocation 
Plan. It is our intention to provide these plans for review and comment before they are 
incorporated into the BA. The Raven Control Plan should be available for agency review and 
comment by the end of July, 2008. A meeting has been set up at the end of July among the 
resource agencies to discuss tortoise relocation. Therefore, a Draft Tortoise Relocation Plan will 
not be available until August, 2008. 
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Closure and Restoration (125) 

BACKGROUND  

Section 5.2.11.1, Mitigation Measure 1 – Site Rehabilitation Plan, addresses closure of 
the project following the cessation of facility operations and discusses elements of a 
closure plan. Data Request 30 asked for description of the likely components of a 
closure plan addressing decommissioning methods, timing of any proposed habitat 
restoration and restoration performance criteria. Applicant’s response suggests that 
each project owner file a closure plan for review and approval at least 12-months prior 
to commencing the closure activities. BLM believes that the applicant must prepare a 
plan that addresses closure and restoration activities and that waiting to address the 
issues at the end of the useful life of the facility, will not ensure satisfactory restoration 
of the site in the fragile desert environment. In addition, the project design and footprint 
may need to accommodate vegetation salvage and/or propagation study plots. Further, 
the plan needs to recognize that closure activities may not only occur at the end of a 30 
or 50 year life of the facility, but could happen at intermediate times during the project 
life.  

DATA REQUEST  

125.  BLM requests the applicant develop a plan that will guide site restoration 
and closure activities. Initially the plan will describe the anticipated 
methods applicant proposes for revegetation of disturbed areas using 
native plant species including perennials, and will include methods used to 
monitor restoration of and evaluate success of revegetation efforts. The 
initial site restoration and closure plan will evaluate existing information 
gathered by applicant and other relevant studies to determine if existing 
data is sufficient to guide restoration of disturbed lands or if additional 
research is necessary to determine the most effective means to restore 
and revegetate the site at closure. The plan must address preconstruction 
salvage and relocation of succulent vegetation from the site to either an 
onsite or nearby nursery facility for study and propagation of seed sources 
to reclaim the disturbed area. In the case of unexpected closure, the plan 
should assume restoration activities could possibly take place prior to the 
anticipated lifespan of the plant. Specifically the closure and restoration 
plan must address the following:  

• Develop a revegetation research program based on information provided by a 
qualified expert in desert flora and revegetation. The program would include a 
review of available materials describing methods and success rates of 
revegetation programs in the Eastern Mojave Desert at similar elevations.  

• A program to evaluate existing native plant vegetation data from the current 
inventories and identify proposed representative study plot locations within 
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and adjacent to the project area for each of the four vegetative community 
subtypes cited in the AFC, Appendix 5.2B. This data will be used to identify 
dominate species to be used in revegetation. Baseline vegetation 
measurements from the project area and from surrounding non-disturbed 
areas must be established prior to any surface disturbing activities and will be 
used to evaluate and monitor vegetation trends and changing conditions over 
the life of the project that could be considered impediments to restoration 
activities (e.g. sustained drought). Prepare and submit a protocol to identify 
study plots and methodology to evaluate trends to BLM for review and 
approval prior to beginning studies. 

• Identify the extent of succulent plant species to be salvaged and maintained 
in nursery areas either on site or in close proximity, that would be used for 
future transplanting and/or in propagation studies for seed sources.  

• Monitoring and treatment of invasive species over the life of the project.  

• Ground preparation procedures that would be needed to effectively reclaim 
the area.  

• Implementation of monitoring programs after closure to verify revegetation 
results based upon the established goals for density and diversity.  

• Provide yearly updates to agencies of progress achieved in connection to 
revegetation research.  

• Identify, with justification, the vegetation considered unnecessary for 
revegetation or reclamation research that would be lost during construction 
that could be made available for public collection through plant salvage sales 
conducted by BLM.  

Response: A Technical Basis Document (TBD) has been prepared and is provided as 
Attachment DR125-1A. This document provides a technical basis as a starting point for 
the revegetation plan. An outline for the revegetation and rehabilitation plan is currently 
under preparation and is anticipated to be submitted by the end of July, 2008 with the 
complete plan in August, 2008. 
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1.0 Introduction to the Technical Basis Document 
This technical basis document is intended to provide an overview of salient findings from 
studies of desert revegetation processes. The topics can be divided into two overarching 
categories: studies of natural vegetation recovery following disturbance (Section 2.0), and 
artificial revegetation methods to propagate plant species on disturbed habitat so that 
recovery occurs more rapidly than it would naturally (Section 3.0). This is intended to be a 
stand-alone document that provides an overview of the concepts and methods to be 
employed in the Revegetation and Rehabilitation plans for both temporarily disturbed 
areas, as well as the Ivanpah Solar Electric Generating System (Ivanpah SEGS) facility after 
decommissioning. 

This technical basis document shows that there is a sufficient level of knowledge regarding 
processes and means of revegetation to identify reclamation and revegetation techniques 
that would be adequate and appropriate for the Ivanpah SEGS. Specifically, this technical 
basis document demonstrates the following: 

• The identity of pioneer, successional, and mature-community (climax) plant species that 
would be optimal for use at the Ivanpah SEGS can be readily established. 

• The natural successional processes (processural baseline) that would be enhanced by 
revegetation efforts can be specified. 

• Realistic criteria for measuring progress can be identified according to what is currently 
known of vegetation response to disturbance. 

Based on an understanding of the research and investigations already conducted, this 
document shows that adequate revegetation and reclamation measures for the Ivanpah 
SEGS site can be formulated with the scientific knowledge at hand. Neither study plots nor 
a research program per se are necessary to identify goals and methods of revegetation, the 
native species to employ at the Ivanpah SEGS site, or the criteria for measuring success. As 
discussed in the sections below, the data suitable to these goals are already available, and 
the techniques, while not widely published, have been applied in a number of relevant 
circumstances. 

The main body of this Technical Basis document is found in Sections 2 and 3. Section 2 
provides the ecological context for revegetation and rehabilitation by discussing examples 
of natural vegetation succession following disturbance in Mojave Desert scrub similar to 
that at Ivanpah SEGS. Section 3 summarizes the revegetation methods and materials that 
have been used in a number of different projects, chiefly in the eastern Mojave Desert, and 
the lessons learned that are applicable to this project moving forward. Section 4 provides a 
summary of these findings and some basic recommendations for the next steps in the 
development of a comprehensive revegetation and rehabilitation plan. 
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2.0 Natural Revegetation Processes and 
Criteria for Assessing Progress 

In this case, “criteria for assessing progress” refers to the baseline or comparative criteria 
that will be used to judge the efficacy of revegetation efforts. As the studies discussed below 
show, in many cases it takes decades, if not centuries, for a disturbed area to attain the 
physical and biotic attributes of surrounding undisturbed areas. From an ecological point of 
view this is neither extraordinary nor unusual. The same would apply if the project were to 
be built in prairie or forest. However, once this is appreciated it is important to understand 
the processes of recovery that occur in Mojave Desert scrub in order to be able to accelerate 
that recovery where possible. The applicant understands this and in this document provides 
the information that can be used to move forward with planning to accelerate this recovery. 

2.1 Natural Revegetation in the Mojave Desert Part I—Studies 
in the Funeral Range 

Both human and natural agencies are responsible for disturbing the desert surface. Natural 
agencies, such as erosional events, have been impacting plant communities since the 
development of desert ecosystems and, as a consequence, there are desert plant species 
well-adapted to disturbed habitat. Historic disturbances have been used as opportunities to 
study natural revegetation in the Mojave Desert. The most comprehensive studies include 
two conducted by the U.S. Geological Survey (USGS) (Webb et al., 1988; Steiger and Webb, 
2000) of abandoned early 20th Century mining towns and mid-20th Century military 
targets. Other studies include those of disturbed utility corridors (Vasek et al., 1975a and b) 
and off-road vehicle impacts (Webb and Wilshire, 1983).  

The natural revegetation of these disturbed areas has been modeled in terms of “plant 
succession.” This has been a controversial concept because of its association with Clements’ 
(1916) assertion that the plant community represents essentially a “superorganism” with 
predictable stages of maturation (Ricklefs, 1982). Plant communities are better 
conceptualized as open systems, and the details of the directional progression of succession, 
from barren ground through vegetation dominated by pioneer and early successional plant 
species, to mature plant communities are never entirely predictable. Therefore, the 
composition of mature plant communities or climax communities is never entirely 
predictable. Ecologists usually conceptualize a single community as representing one point 
on a multi-dimensional continuum (Ricklefs, 1982). 

In their study of plant succession on different-age alluvial terraces in the Black Mountains of 
the Funeral Range, about 60 miles northwest of the Ivanpah SEGS site, Webb et al. (1988) 
found initial colonization by short-lived, reproduction-oriented species such as cheese-bush 
(Hymenoclea salsola). They identified a sequence of as many as six vegetational stages that 
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constitute a successional sequence occurring over more than 10,000-years1. Webb et al. 
(1988) note that each stage is entirely gradational with the previous and following stages 
They note that an initial pioneer stage with annuals such as storksbill (Erodium cicutarium) 
and chess or red brome (Bromus rubens) followed within several years by 
disturbance-adapted perennials and biennials such as saltbush (Atriplex spp.), rabbitbrush 
(Chrysothamnus sp.), and species of desert buckwheat (Eriogonum spp.). The next 
successional stages (3 through 5) describe a continuum of, initially, increasing diversity and 
cover with immigration of such shrubs as hopsage (Grayia spinosa), boxthorn (Lycium spp.), 
and Nevada ephedra (Ephedra nevadensis). The final succession of Stages 5 and 6 is 
characterized by decreasing diversity and increasing abundance of blackbrush (Coleogyne 
ramosissima), which is the dominant perennial of the end-stage or climax community at 
elevations between ca. 5,200 and 6,000 feet. No duration is attached to Stage 6, which 
represents the conceptual endpoint of vegetation succession, and geomorphic evidence 
evaluated by Webb et al. (1988) indicates that Stage 5 takes up to 5,000 years. 

At the lower elevation site of Gold Valley in the Funeral Range, within creosote bush desert 
scrub in the same area, Webb et al. (1988) found that succession can be easily described in 
stages but is not less gradational. Desert trumpet (Eriogonum inflatum) and cheesebush are 
pioneer and early successional species, and are slowly replaced by perennial shrubs 
including ephedra, perennial buckwheat (Eriogonum fasciculatum), and burrobush (Ambrosia 
dumosa). Depending on site elevation and substrate, this leads to vegetation dominated by 
creosote bush and burrobush, or blackbrush at higher elevations. In the case of Gold Valley, 
Webb et al. (1988) note that geomorphic factors including the heterogenous distribution of 
soils and erosional scours contribute to the instability of the oldest stages of primary 
succession in this area, with eroded areas in a matrix of creosote bush or blackbrush desert 
scrub dominated by early successional species (e.g., cheesebush, desert trumpet). 

The Webb et al. (1988) study of the Greenwater town site in creosote bush desert scrub 
provides further insight into vegetation succession in Mojave Desert scrub. By comparing 
plots that were abandoned 73 years ago with control plots that had not been disturbed by 
historic mining activity, Webb et al. (1988) found that total cover was similar between both 
types of sites. However, the disturbed sites could be readily distinguished by differences in 
species composition, biomass, and the apparent slow reestablishment of creosote bush. As 
with other sites, cheesebush is the first colonizer on disturbed sites, along with ephedra and 
desert rue (Thamnosma montana) as additional pioneer species. 

Webb et al. (1988) noted several factors that affected the rate and nature of vegetational 
succession and, therefore, the composition of successional plant communities. These include 
compaction of the soils column, the presence or absence of a strongly developed carbonate 
soil (calcrete or caliche) at depth, whether or not the pedon2 had been completely removed 
or not, and changes in local climate over the last millennium. 

                                                      
1 As benchmarks: (a) the regional vegetation change accompanying the end of the last Ice Age occurred between 13,000 and 
8,000 years ago (BP) (Spaulding, 1990) when steppe and woodland gave way to xerophytic desert scrub; (b) in its slow 
postglacial migration northward, creosote bush (Larrea tridentata) did not reach the latitude of the Ivanpah Valley until after 
8,000 BP (Hunter et al., 2001). 
2 In common usage, the word soil refers to any packet of loose sediment covering the ground surface, while in technical use, it 
applies to that suite of chemical and physical changes with depth that is developed over time as a result of weathering as well 
as biotic interactions. In such cases where synonymy might be confusing, the term, “pedon,” is used for the latter. 
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2.2 Natural Revegetation in the Mojave Desert Part II—Studies 
of World War II Targets 

Twenty-two target sites were cleared in 1942 by the First Army under the command of 
General George C. Patton in the eastern Mojave Desert, about 20 miles east of the Colorado 
River and west of the Hualapai Mountains in creosote bush-burrobush desert scrub. Steiger 
and Webb (2000) selected 10 of these sites for detailed study in this area, which is about 
100 miles to the southeast of the Ivanpah SEGS site, and at elevations ranging from 3,280 to 
about 3,610 feet. Other species that are common in the local vegetation and shared at the 
Ivanpah SEGS site include Virgin River brittlebush (Encelia virginensis), ratany (Krameria 
sp.), goldenhead (Acamptopappus sphaerocephalus), catclaw acacia (Acacia greggii), and the 
disturbance adapted perennials cheesebush and bladder-sage (Salazaria mexicana). Plant 
species with southern affinities that do not occur as far north as the Ivanpah SEGS site 
include ocotillo (Fouquieria splendens) and the little-leaf paloverde (Cercidium microphyllum), 
the latter chiefly as a desert riparian (sensu Bradley and Deacon, 1967) species in washes 
with catclaw acacia.  

The objective of Steiger and Webb’s (2000) study was not to describe the stages of 
successional processes in Mojave Desert vegetation but to follow-up on studies by Wilshire 
and Reneau (1992) relating the degree of recovery of plant communities3 at individual sites 
to differences in the age and composition of the site surfaces. Differences in the age and 
geomorphology of different surfaces are strongly correlated with differences in attributes of 
the individual plant associations, including rates of recovery. Their findings also include the 
following (Steiger and Webb, 2000): 

• There is a higher variability in the degree of recovery from disturbance among sites on 
older geomorphic surfaces than among sites on younger surfaces.  

• There appears to be a tendency for an inverse relationship between the degree of 
recovery and relative geomorphic age, with recovery retarded on older surfaces. 

• The results are affected by the tendency of older geomorphic surfaces to support more 
heterogeneous (higher site to site differences) vegetation than younger surfaces. 

• The type of disturbance (in this case, blading with a bulldozer, frequently limited to one 
pass) strongly affects the pace as well as nature of recovery. 

As Steiger and Webb (2000) succinctly note: 

The effects of disturbance on revegetation vary according to the functional 
edaphic characteristics of each (different geomorphic) unit, and how those 
characteristics are modified by the disturbance  

Although they could not conclusively demonstrate it, Steiger and Webb (2000) note that 
their results suggest that successional convergence (the tendency for different vegetation in 
different plots to converge on the same vegetation type, or regional climax through time) 
does occur. Life-history strategies of the perennial plant involved significantly affected 

                                                      
3 “Recovery” with respect to a plant community is normally thought of as its similarity in cover, composition, and structure with 
a predetermined climax plant community that has not been disturbed for (presumably) millennia. 
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subsequent succession, especially given the typically shallow disturbance at the target areas. 
Root-crown survival among creosote bush and paloverde as a consequence of shallow 
blading led to the dominance of these perennials in successional vegetation. The authors 
suggest that the subsequent preemption of habitat by creosote bush inhibited the 
reestablishment of burrobush.  

2.3 Other Revegetation Studies in the Mojave Desert 
The research described above is particularly valuable not only because of the similarity of 
the vegetation at the Funeral Range and target sites with that of Ivanpah SEGS, but also 
because these were studies of large polygonal disturbance areas rather than of linear 
corridors, although a review of these suggests that areal extent or geometry of a disturbed 
area do not have a readily noticeable effects on the patterns of vegetation succession. 
According to studies of vegetational succession in linear rights-of-way in the Mojave Desert, 
Vasek (1983; as summarized by Webb et al., 1988) characterized succession in desert scrub 
as comprising the following processural stages: 

1. Initial phase of colonization by pioneer species of low stature and short lifespan. 

2. Immigration of perennial species, largely successional but also elements of the climax 
community, increases the height, structural complexity, stratification, and biomass of the 
community. 

3. Productivity, species diversity, and niche partitioning continue to increase as the plant 
community exerts increasing influence on microclimate and soil development. 

4. The replacement of late-successional species by longer-lived climax species often results 
in a decrease in productivity and species diversity. 

5. Extreme stability prevails as selection for competitive ability among shrubs results in the 
dominance of a few, long-lived species, and a reduction in population size. 

These processes are more pronounced at higher elevations in more diverse desert scrub 
ecosystems. Beatley (1976) noted that successional processes are more complex at higher 
altitudes as a function of increased precipitation, decreased evaporation, and interrelated 
increases in diversity, soil-forming processes and organic matter, and biomass. In 
low-elevation, xeric desert scrub where temperature and evaporative limits are exceeded for 
many plant species, diversity and niche partitioning is much simpler, and some of the stages 
described above are consequently not discernable. 

2.4 Conclusions and Recommendations Based on Natural 
Revegetation Studies 

After vegetation disturbance, the site cannot be immediately returned to its predisturbance 
condition, or climax vegetation, because the physical conditions are no longer appropriate 
for that plant association. This is the case for any vegetation type, be it Mojave Desert scrub 
or temperate deciduous forest, and it is why vegetation succession occurs. Vegetation 
succession is the natural process through which site conditions evolve to approximate the 
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undisturbed (or predisturbance) condition. In most ecosystems this takes decades to 
centuries (Clements, 1916), but the first stages nevertheless occur quickly. Even in the 
absence of human intervention, recolonization by pioneer plant species occurs within a year, 
and the first successional perennials are usually present within 2 to 3 years. The fact that a 
plant community cannot be immediately returned to its predisturbance composition means 
that the criteria for revegetation success need to be established on the basis of successional 
plant associations rather than mature climax vegetation.  

Successional stages can be identified to the extent that the initial stage of colonization, 
intermediate successional stage(s), and final stage or climax vegetation are generally 
predictable. Revegetation can be significantly affected by the nature of the substrate and by 
the type of disturbance. The studies reviewed above also found that the pace of succession 
can be affected by soil conditions to the extent that succession of scrub vegetation on 
compacted surfaces appeared to take significantly longer than on surfaces that had not been 
compacted. Successional processes are more complex and occur at faster rates in higher 
elevation desert scrub habitats, similar to the Ivanpah SEGS site. 

These data inform both revegetation strategies as well as the selection of baseline or 
comparative criteria by which to evaluate revegetation undertaken at the Ivanpah SEGS. A 
practically attainable approach to revegetation would accelerate the natural successional 
process. This means that instead of planning for climax vegetation that physically cannot 
become established for decades, successional plant communities composed of species native 
to the area could readily occupy previously disturbed areas. Accelerating their initial 
establishment and growth in terms of diversity, density, and stature can be achieved 
through an ecologically realistic revegetation program. 
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3.0 Accelerating Revegetation—An Evaluation 
of Methods  

Site revegetation techniques used in deserts are different from many methods used in 
subhumid to humid parts of the world. The extreme aridity, unpredictable rainfall, poorly 
developed soils, and different types of vegetation that adapted to this demanding 
environment need to be considered. The Mojave Desert is one of the driest places in North 
America, and the extremely low and variable rainfall make it one of the most difficult places 
to accomplish revegetation (Anderson and Ostler, 2002). As a result, many revegetation 
efforts in the Mojave Desert have failed to achieve plant community development goals in a 
timely manner. Vegetation clearing and land disturbance often result in visible scars with 
limited regrowth and ongoing erosion problems that can persist for decades. Even when 
revegetation is successful, plant communities established are typically composed of pioneer 
and successional species adapted to disturbed substrate.  

Appropriate revegetation methodology requires a site-specific understanding of limiting 
factors, as well as the flora and substrate, and consistency with the current practices for 
desert revegetation. This section summarizes previous research on Mojave Desert 
revegetation as a basis for developing recommendations for Ivanpah SEGS that incorporate 
current understanding of successful revegetation techniques. Based on the review presented 
below, Ivanpah SEGS can develop and execute an effective revegetation program.  

3.1 Castle Mountain Mine 
3.1.1 Context and Objectives 
Castle Mountain Mine (CMM) was an operating gold mine between 1991 and 2001, and is 
located in the Mojave Desert just west of the Colorado River trough in eastern San 
Bernardino County, California. During this time, the owner, Viceroy Gold, sponsored and 
pursued reclamation and revegetation procedures as required by resource agencies, and 
also supported a research program to identify and test for successful desert revegetation 
and reclamation. Research topics included seed treatment and germination, plant 
propagation, pest management, plant salvage, soil stockpile management, plant hormone 
use, use of vesicular-arbuscular micorrhizae (VAM), plant water relationships, plant spacing 
patterns and density, diversity, herbivory, and irrigation design. As a part of the project, 
Viceroy Gold established an extensive native nursery including greenhouses to support 
research of site-specific revegetation efforts, including plant propagation for revegetation.  

3.1.2 Approaches and Results 
As part of the stipulations in its Record of Decision (BLM, 1990) Viceroy Gold’s CMM 
established extensive greenhouse operation for nursery-grown native plants that were 
transplanted onto rehabilitation areas. Over 2,000 plants were transplanted in 1996, and 
8,203 plants in 2001. Transplant species were composed of succulents. Plants persisting 
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4 years after being transplanted are listed in Table 3-14. In addition, broad areas of the 
reclaimed mine were aerially or hand-broadcast seeded, most occurring in November 2001. 
Truck irrigation was applied to portions of the Ivanpah SEGS site (predominantly reported 
on transplant locations). Seeded areas were apparently not irrigated. Heavy rainfall events 
favored site revegetation (particularly in the 2004 to 2005 winter), and as of the 2005 annual 
report (fourth monitoring year), all transects but one had exceeded the 10-year success 
criterion of 855 perennial plants per acre. In addition, the transect species count ranged from 
12 and 24, significantly exceeding the 5-year requirements on diversity (five species). 
Although not a success criterion, total vegetative cover across the transects ranged from 
10 to 57 percent, the latter value being high for desert scrub. The average cover of desirable 
species in the surveyed areas was 23 percent. Russian thistle, a pioneer species, is decreasing 
site-wide, varying from 0 to 5 percent cover and averaged about 2 percent. The surface of 
the reclamation area continued to remain stable with no deep erosional gullies or rills 
during 2005. Water catchment basins and ridges continue to perform as designed. 

The transplanting program at CMM has had poor results. Many transplanted shrubs have 
not survived to the fourth year since reclamation and transplanting. Many large Joshua trees 
(Yucca brevifolia) are still alive but do not appear to be healthy. Specific data on survivorship 
of transplants was not provided in a recent report on the effort (Bamberg Ecological, 2005) 
because survivorship of transplants does not appear to be a success criterion. However, the 
success of seeding, and the poor performance of the native plant transplant program are 
consistent with other studies and have important implications for Ivanpah SEGS 
revegetation planning.  

3.2 Las Vegas Valley Landfill Revegetation Review  
In response to a request by a Las Vegas Valley client to develop a revegetation program for 
a landfill closed during the mid-20th Century, CH2M HILL developed a plan that provided 
a balance of aesthetics appropriate for both the site and advancing residential development, 
with effective water use and reasonable costs. To preliminarily identify revegetation 
methods, CH2M HILL was contracted to provide a review and evaluation of other desert 
revegetation efforts, and to make recommendations regarding post-closure revegetation for 
the landfill. The scope of work was subsequently amended to include the preparation of 
contract specification sheets for the entire landscaping and revegetation project to be 
implemented before 2010. 

As a part of this effort, a summary of “lessons learned” was developed from revegetation 
projects for the following projects or entities: 

• City of Henderson Equestrian Detention Basin 
• Edwards Air Force Base (AFB) Landfill Closure 
• U.S. Department of Energy/Department of Defense Revegetation Research 
• Bechtel Nevada (BN) 
• Lake Mead National Recreation Area (LMNRA) 
• U.S. Bureau of Land Management (BLM) 

                                                      
4 Tables can be found at the end of this document. 
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In accordance with these findings, a series of recommendations for this landfill revegetation 
project were prepared according to knowledge of specific site conditions and the results of 
other projects summarized in the sections below. 

3.2.1 Henderson Equestrian Detention Basin 
Details on revegetation implementation of this detention basin are only generally known 
from administrative records, but it is understood that container stock of mostly native plants 
was planted and temporary irrigation was to be applied for the first two seasons. The 
instructive part of this revegetation project was the difference in vegetative recovery among 
the different habitats created by excavating this basin. In addition, this detention basin was 
constructed on the upper reaches of a bajada surface extending from the River Mountains, 
and the alluvial soils are not dissimilar to those of the Ivanpah SEGS site. 

Slopes with an aspect (orientation towards the sun) that minimizes evapotranspirational 
stress, and surfaces that receive little disturbance, show rapid development of scrub 
vegetation. Others with greater exposure to intense afternoon sunlight, as well as those 
receiving greater disturbance, remain largely barren after more than 5 years. The silt-rich 
floor of the bottom of the detention basin supports many more species (n = 13) than the 
slopes (n = 5), but the shrubs are of smaller stature and the visual effect is rather bleak 
compared with slopes with optimum aspect that support dense scrub. Perennial desert 
shrubs that are the most aggressive recolonizers of the Ivanpah SEGS site are those known 
to have adapted to disturbance, and that occur near the site. At this site, at least burrobush is 
a robust successional species and, therefore, useful in revegetation. 

3.2.2 Edwards Air Force Base Landfill Closure 
Shallow rooted plants were selected for growth over soil on a landfill liner. Plants were 
seeded in winter using an imprint seeder that drives seed into a 3- to 5-inch-deep imprint. 
The site was watered once a week for 3 months after planting with a water truck, averaging 
0.29 inches per month. After 4 years, native cover was well established, although visual 
contrast with surrounding relatively undisturbed Joshua tree scrub is expected to persist. 
The success of the seeding effort could have been a result of a sequence of relatively wet 
seasons, although the evidence is anecdotal.  

3.2.3 U.S. Department of Energy/Department of Defense Revegetation Research 
BN has conducted a number of revegetation research projects in the northern Mojave 
Desert. The typical revegetation approach implemented is to seed in the fall using a 
rangeland drill with no disk openers or press wheels (essentially dropping the seed on the 
ground as broadcast seeding), and following with a drag to incorporate the seed. Irrigation 
is implemented for the first year with a portable system, with application during the fall and 
winter following seeding. Germination results seeding climax species burrobush and 
creosote bush were poor until the seed was pretreated and mixed with mulch and water at 
the time of seeding. 

3.2.4 Lake Mead National Recreation Area 
LMNRA uses container-grown plants and cuttings (for Opuntia) rather than seeding, and 
uses temporary irrigation to achieve revegetation in a relatively short timeframe and with 
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reasonably high survival rate. Special attention is paid to the local flora, and the selection of 
containerized stock is partly determined by comparison against a predetermined list of 
species most appropriate to the habitat. Soil stockpiling and respreading, and the use of a 
diverse mixture of annual plant species is also considered important to revegetation success. 

3.2.5 U.S. Bureau of Land Management 
In a guidance document for revegetation of energy project sites, the BLM Las Vegas Field 
Office (2001) identified varying levels of rehabilitation depending on land management 
status (e.g., conservation areas versus multiple-use areas) and level of disturbance. 
Requirements may include seed collection for onsite propagation; plant propagation in a 
nursery facility for subsequent planting; cactus and yucca salvage, relocation, and 
replanting; windrowing vegetation, topsoil, and subsoil; replacing soils in sequence; 
decompacting soils; reseeding by broadcast seeding; and monitoring. Use of containerized 
planting in revegetation is more resource and labor intensive than seeding, and transplants 
require irrigation through at least the first summer. Use of mulch from the former 
vegetation as well as soil stockpiling and respreading is considered important to 
revegetation success. 

3.3 Summary of Findings 
Findings of these revegetation programs are summarized by topic and describe methods 
that can be used to develop effective revegetation strategies for different phases of the 
Ivanpah SEGS.  

3.3.1 Site Selection and Overall Propagation Strategy 
Some of the studies discussed in Section 2.0 of this technical basis document focus on the 
role of the physical attributes of a site in affecting the nature and timing of revegetation. In 
addition, these specific revegetation efforts show the following: 

• West and south facing slopes are vulnerable to intense afternoon heat and desiccation, 
which impede seedling establishment and stress transplanted stock. East-facing slopes 
are warmed early in the morning and appear less susceptible to frost inhibition. 

• Revegetation of older surfaces underlain by well-developed caliche soils will be affected 
by poor permeability. 

• Ongoing disturbance can significantly curtail revegetation success; fencing, earthen 
berms, natural bollards, or other exclusion methods should be implemented where 
appropriate. 

• For larger areas, seeding with some sort of impresser or drill, rather than containerized 
planting, is the more economical approach.  

• Failure of containerized stock and transplants as a result of desiccation and/or 
inappropriate soil conditions is common. 

• Success of seeding efforts could be considered more common that expected given 
because of the rigor of the desert environment. 
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3.3.2 Soil Salvage and Preparation 
• Soils need to be evaluated for texture, infiltration potential, salt content, and other 

parameters that can affect the plant palette design. This approach can be deferred if 
there is sufficient native vegetation nearby or if the vegetation of the site is adequately 
censused prior to disturbance. 

• Topsoil stockpiling and redistribution is important to relatively rapid revegetation. 
Windrowing vegetation, topsoil, and subsoil in separate rows is favored.  

• Replacing vegetation mulch and/or litter as the final application will increase moisture 
retention and reduce erosion. 

• At CMM, a hydro-axe brush cutter was used to mulch vegetation biomass to 8 inches, 
and to mine the topsoil for salvage. However, it was not explained how this was 
achieved, only that it performed superior to a “continuous miner” unit ,which is 
designed to scrape off surficial deposits of coal or other minerals. 

• To remediate compaction at CMM, roads slated for rehabilitation were deep ripped 
(48-inch tines) and shallow ripped (8-inch tines) prior to being planted. Ripping with 
bull dozers to 2 to 3 feet deep reduced compaction and created a rough surface for seed 
catchment and soil conservation. Scarification (ripping to a shallower depth or up to 18 
inches) provides similar enhancements. 

• Rough grading and fine-grading at CMM were implemented to create topographic 
diversity with more natural, undulating landforms, and to create microcatchment basins 
to facilitate seed germination and plant growth, while reducing erosion. Basins were less 
than 3 feet deep, 1 to 15 feet wide, and a few to 50 feet in length. 

3.3.3 Plant Selection 
• Understanding potential natural vegetation and successional stages of that vegetation is 

key. Pioneer and early successional plants are most likely to be quickly established and 
maintain high rates of growth and survivorship.  

• Selection of climax plant species for revegetation of areas with deeply disturbed soils 
increases probability of widespread planting failure. 

• Diverse seed and plant mixes ensure greater probability of some germinants and plants 
established, and annual species can contribute to erosion control and soil development.  

• Introduced annuals, although not native, are aggressive colonizers of disturbed soils, 
reducing erosion and accelerating soil development. Their ubiquity and usually 
inevitable presence in the seed bank are considered realistic approaches to the 
revegetation plant pallet. 

• Plant/seed availability and economic factors can be effectively integrated in planning 
large-scale revegetation work. 

• Local ecotypes of selected plant species should be incorporated for maximum replanting 
success. To achieve this, it is often necessary to collect local seed and grow and/or 
establish a native nursery to grow local stock on large rehabilitation sites. 
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3.3.4 Seed Collection 
• At CMM, seed was collected within 25 miles of the site to ensure that it was from local 

ecotypes, that is, plants adapted to climate, soil, and other site conditions similar to 
those where the seed would be sown. Seed of grasses was also grown and harvested in 
nursery facilities. 

• Bulk seed at CMM was collected by direct harvest from plants, underneath shrubs, and 
from windblown debris caught in depressions and washes. Areas near roadsides or 
invasive plants were avoided. 

• Bulk seed has advantages in the following ways: seeds may be naturally inoculated with 
beneficial microorganisms; a larger diversity of seed, including annuals, will be 
collected; large quantities can be collected; seed maturing at different times will be 
included in collections; seeds can be sown immediately without concern for dormancy. 

3.3.5 Plant Propagation 
3.3.5.1 Seed Preparation 
Seed preparation is important for some species, and may be essential for germination. 
Creosote bush and burrobush seed benefit from rinsing. Other methods may be required to 
increase germination rates to acceptable levels, such as stratification (i.e., subjecting seed to 
temperature cycles), scarification (altering seed coat through physical or chemical means), or 
breaking dormancy through other methods (e.g., photoperiod alteration, seasonal limits on 
germination). Table 3-2 summarizes results from germination methods from CMM. 

3.3.5.2 Cuttings 
• Many succulents can readily be transplanted or propagated from cuttings.  

• Extensive propagation of plants from cuttings was implemented at CMM. Cuttings were 
rooted in various soil mixes in a greenhouse or nursery setting. Table 3-3 provides data 
from CMM on success of plant propagation from cuttings. 

• Growth hormones and transpiration inhibitors appeared to have no long-term benefits 
on salvaged plants or cuttings. 

3.3.5.3 Growth Media 
• Initially, growth medium for greenhouse plants at CMM was 100 percent calcined clay 

(oil-absorbent kitty litter), because it was thought to encourage root establishment. 
However, plants grown in it had low vigor. 

• Subsequent growth media used at CMM included three parts calcined clay: two parts 
medium-grade vermiculite: one part standard organic potting mix (3:2:1 mix).  

• Later, an over-the-counter mix was used (Scotts Metro-Mix 200® growing medium), a 
commercial organic soil mix that contained vermiculite, peat moss, perlite, and sand. 
Because plants did not show transplant shock when transferred to a calcined clay mix, 
this medium was used more regularly. 
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3.3.5.4 Nursery Pests 
• Desert rodent and rabbit populations were a constant problem in nurseries at CMM, 

primarily chewing through drip line and also foraging on plants. Packrats (Neotoma sp.) 
established dens in hard-to-reach areas and attracted parasites. Dogs were stationed in 
the nursery and provided some relief. 

• Aphids and mealy bugs were problematic in nurseries and greenhouses at CMM. White 
flies, spider mites, and scale were also reported. Biological control (i.e., ladybugs) was 
ineffectual and plants were sprayed with insecticides. 

• Weeds, particularly Russian thistle (Salsola tragus), were problematic where irrigation 
overspray occurred in nurseries at CMM. Weeds were removed by hand; a labor 
intensive undertaking that reinforces the idea that large--scale irrigation is not advisable 
for desert scrub revegetation. 

3.3.5.5 Vesicular-arbuscular Micorrhizae 
• VAM inoculation in plant roots is important for nutrient acquisition, and vascular plants 

rely on these symbiotic relationships. At CMM, specific VAM associations were isolated, 
cultured, identified, and purified. Propagation of VAM cultures was undertaken at 
CMM for later use in revegetation. 

• It was reported at CMM that VAM spore numbers and inoculum in soil stockpiles were 
fewer in undisturbed soils, but still “significant,” and that inoculum was reduced with 
age of stockpile. However, reports were inconsistent on these data. 

• Experiments at CMM showed that plants grown with native undisturbed soil as the 
VAM inoculum grew better than plants inoculated with commercially available VAM 
inoculants or mine overburden. 

3.3.6 Planting Methods and Plant Salvage 
3.3.6.1 Seeding 
• Fall seeding is recommended, although seeding has been conducted throughout the 

winter. 

• Imprint seeding appears to be a successful approach for controlling erosion and 
establishing seedlings on finer soils, but is not likely to work on sandy soils. 

• Broadcast seeding can be effective, but should be followed with a drag device to provide 
some soil disturbance and to bury the seed. Predation rates can be higher for broadcast 
seed than drilled seed. 

• Rangeland drill seeding can effectively place seed in soil slots and cover them, reducing 
predation, but equipment might not be able to operate in rocky areas, and germinants 
can become established in unnatural appearing rows. 

• Hydroseeding is not recommended, unless irrigation is applied after seeding, because 
without follow-on irrigation, pre-soaked seed will fail. 
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• Seeds are especially vulnerable to predation by rodents, ants, birds, or other organisms; 
predation rates routinely exceed 90 percent, and methods (e.g., drill seeding) to protect 
seed can be beneficial. Placing an alternative grain out with broadcast seeding, such as 
cracked wheat, can reduce predation on seeds. 

• At CMM, aerial and manual seeding was implemented. Aerial seeding was conducted 
with a crop duster. Seed was dispersed with a Transland spreader with a variable 
controlled rate of release. Release rates were predetermined and verified post-flight. 
Flight patterns were controlled with a geographical positioning system and Satloc 
guidance system. Application rate was 10 to 15 pounds/acre (lbs/ac). 

• Manual seed dispersal was performed by hand seeding from a 5-gallon bucket at 
predesignated release rates (20 lbs/ac).  

3.3.6.2 Plant Salvage/Transplanting 
• Salvaging plants provides significant source of soil microflora and fauna, which are 

essential to healthy soil-plant interactions. In addition, salvage plants provide 
immediate habitat structure that can protect adjacent plants or seeds, and could be less 
expensive than other revegetation efforts. 

• Plants too small or too large are not easily transplanted; plants too small might not 
survive transplanting, and plants too large are not easily handled. 

• Transplant orientation per the cardinal direction should be the same as original 
orientation. 

• Results from CMM indicate that growth hormones and transpiration inhibitors have no 
long-term benefits on salvaged plants. 

• Tree spades that excavated large, mature trees and shrubs with the root system intact, 
resulted in 95 percent survival rate, but cost between $125 to $400 per individual 
transplant at CMM.  

• Bare root methods involved removal with a bladed pick-axe to expose bare root, and 
replanting either in postholes or trenches. High mortality rates were reported for many 
species from this method at CMM (above 40 percent for all species after several years). 

• Plants were watered before and after transplanting at CMM. Transplanting occurred in 
most species within 8 hours of removal. No fertilizer was used. 

• Mortality by species was not well reported, but at CMM, Mojave yucca (Yucca schidigera) 
and Joshua tree (Yucca brevifolia) had low survival rates (less than 50 percent) when 
transplanted by bare root methods over the time period reported. 

• Generally, most species showed less than 50 percent survival from transplanting at 
CMM, unless the tree spade method was used. Cacti were the exception, which did well 
when transplanted. 

• Cuttings/transplanting can be used for most species of Opuntia. Barrel cacti 
(Echinocactus; Ferocactus) can be readily transplanted. 
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3.3.6.3 Container Stock 
• Container stock can achieve cover and visual criteria more quickly than seed, but is 

more expensive to procure and install. 

• Appropriate ecotypes should be used, that is, local stock is likely to be better adapted to 
specific site conditions. However, there can be considerable delay between when seeds 
are needed for revegetation purposes, and when they are available for collecting. . 

• Planting should occur in the late fall to early spring. 

3.3.6.4 Mulching and Other Additives 
• Mulching appears to contribute to seeding success; cleared vegetation from the site can 

be mulched or straw mulch used. 

• Water-absorbing polyacrylamide gel could improve initial seedling survival, but might 
not provide a long-term benefit. 

3.3.7 Soil Moisture and Irrigation Application 
The larger the application area, the less likely it is that irrigation will be practicable. 
Nevertheless, thought and experimentation have been applied to questions of enhancing the 
survivability of particularly transplants using temporary irrigation methods. 

• Where seeding is implemented, a favorable rainfall year or sequence of seasons 
following seeding will result in much greater success. In the eastern Mojave Desert, 
moisture is more typically bimodal, with half or more of annual precipitation falling 
between October/November and April as winter storms, and the remainder falling 
between July and September/October as monsoonal rains. May and June typically have 
very low precipitation. 

• Typical revegetation seeding occurs in the fall and is intended to precede the winter 
rainy season. 

• Irrigation through the first growing season is important for transplants, and can be 
sufficient for establishment, if climatic factors are favorable in subsequent years. 
Cessation of irrigation for containerized stock and transplants prior to the first summer 
is not recommended. 

• Quantity of irrigation should reflect a favorable moisture year (5 to 10 inches a year at 
the Ivanpah SEGS site), without overwatering, which can result in mortality and disease 
(e.g., fungal and rot problems) for the dry-adapted desert vegetation.  

• Evaporative demand, driven by climate, can be summarized using potential 
evapotranspiration or reference crop evapotranspiration. Some data on plant-specific 
water demands for some desert scrub species (e.g., creosote, burrobush) are available, 
and there are challenges with using standard crop coefficients for desert shrub irrigation 
because of the sensitivity to overwatering.  

• At Edwards AFB, watering after seeding in February 2002 was conducted once per week 
for 3 months. Approximately 2,000 gallons per acre were applied at each application (or 
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about 0.29 inch per month). Rainfall was relatively normal through the summer, but 7.1 
inches of rain in September 2002 are thought to have contributed significantly to the 
success of the revegetation. 

• Irrigation can be achieved by truck application on smaller sites. Truck access should be 
limited to defined access routes because it will result in ongoing disturbance to the site 
and soil compression in the tracks. In steep or rough terrain, truck access is limited.  

• Temporary pipe irrigation is more expensive to install but might be more realistic on 
larger sites or inaccessible sites. Some components of temporary irrigation (e.g., 
polyethylene drip tubes) are susceptible to damage by rodents, coyotes, or other 
animals, although burying the piping will help. 

• Portable sprinkler systems (e.g., Superstand) have been used on sites up to 9 acres 
effectively, but might not be effective on larger sites. 

3.3.8 Color Treatments 
• Color treatment may be a component of mulching to reduce visual impacts. 

3.3.9 Weed Management 
• A noxious weed control program will be necessary for the first few years after 

revegetation.  

• Reducing overhead irrigation will reduce weed problems. 

3.3.10 Herbivory 
• Cattle grazing affected some revegetation efforts at CMM, specifically species more 

prone to grazing (e.g., apricot mallow [Sphaeralcea ambigua]), while not affecting others. 

• Ungulates will require management because they are more likely to be attracted to 
emerging vegetation, and can also damage irrigation installations. 

• Although seed predators (rodents, ants) have been a concern, there is no immediately 
accessible data on their effect on revegetation efforts. 

• TubexTM tree shelters improved survivorship of planted catclaw acacia and other species 
at CMM. 
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4.0 Recommendations and Conclusions 

The summary provided in Section 3.0 points to the substantial amount of information 
presently available on appropriate revegetation methods for desert scrub habitat such as 
that at Ivanpah SEGS. Along with the Section 2.0 guidance on ecologically based 
revegetation processes, resources currently available also include the draft Biological 
Assessment, and attendant biotic and geomorphic inventories of the Ivanpah SEGS site. The 
specific information, as well as the background in theory and methods, are sufficient to 
formulate effective revegetation strategies for the Ivanpah SEGS site, for both temporary 
disturbance areas, as well as to incorporate in long-term reclamation plans.  

A research program would be unnecessary to identify methods and plant taxa to include in 
realistically achievable revegetation plans for the Ivanpah SEGS because these methods 
have been developed by the CMM and other programs. Natural vegetation succession can 
be accelerated by taking advantage of the means and methods of vegetation propagation 
developed for the Mojave Desert. Study plots in undisturbed desert scrub would be 
necessary neither to identify revegetation goals nor to monitor revegetation progress; those 
goals and that progress can be stated in terms of the rates and components of successional 
processes. Finally, the plant species most appropriate to revegetation efforts can be 
identified with the available information on the flora of Ivanpah SEGS. The last two years of 
vegetation surveys are sufficient to identify the species adapted to ground disturbance as 
well as late successional and climax species, and published studies are available to support 
these determinations.  

Therefore, Ivanpah SEGS and its consultants look forward to working with the BLM, CDFG, 
and other concerned agencies to finalize a list of plant species to be used, and to identify the 
revegetation methods to be employed at different facilities and at different phases over the 
life of the Ivanpah SEGS.  
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TABLE 3-1 
Transplanted plants still documented on the CMM site transects four years from transplanting. 

Banana yucca 

Barrel cactus 

Clustered barrel cactus 

Golden cholla 

Joshua tree 

Mojave prickly pear 

Pancake prickly pear 
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TABLE 3-2 
Methodologies used for seed germination and resulting germination rates.  

Species Date Methodologies Percent 
germination 

Antelope bush 
(Purshia glandulosa) 

1998 60-d stratification at 40°C. Sown directly in Metro-Mix 
200®. 

15 

Sep 1997 200 seeds placed in wicking tray. Mouse consumed a 
large portion. 

n/s Banana yucca 

1998 No pretreatment. Seeds placed on moist paper towels in 
covered Pyrex dish. Germinated seeds sown in 
Metro-Mix 200®. 

79 

Barrel cactus Jan 1997 1000 seeds sown in mixture of commercial potting soil 
and #30 silica sand (proportions unspecified) in shallow 
plastic pot. Pot watered, covered with clear plastic bag, 
and placed beneath grow light in headhouse. 

68 

Beehive cactus Jan 1997 500 seeds treated as barrel cactus (above).  41 

Blackbrush 1996 Not scarified; soaked in a mild chlorine solution to 
sterilize the seed coat 

8 

Boxthorn (Lycium 
andersonii) 

Jul 1997 196 seeds sown directly into 3:2:1a mix.  2 

Boxthorn (L. cooperi) Jul 1997 196 seeds sown directly into 3:2:1 mix. 0 

Brickellbush 1998 No pretreatment. Sown directly into Metro-Mix 200®. 86 

Aug 1996 Batch 1: seed coat removed. Batch 2: wings removed 
but seed coat left on. All seeds sown directly into 3:2:1 
mix. 

11, 1 California buckwheat 

1998 Outer seed coat removed. Sown directly in Metro-Mix 
200®. 

23 

Cheesebush Jun, Sep 
1996 

Seed coat ground and wings knocked off. Jun: seeds 
sown in peat-based mix in multi-celled germinating 
trays. Sep: seeds sown in 3:2:1 mix. 

26, 87 

May 1996 Batch 1: Pappus removed. Batch 2: pappus intact. All 
placed on wicking trays. 

91, 78 

Jan 1997 Pappus removed from 196 seeds, which were directly 
sown into 3:2:1 mix. 

92 

Cotton thorn 

1998 24-hour leaching 12 

Coyote melon Sep 1996 Seeds placed on wicking tray. 22 

Creosote bush May, Aug 
1996 

Leached in a nylon stocking by pumping water through 
stocking into 3.5-gallon bucket. Rinse water reused. 
Water changed several times in the first few days as 
seed leachate builtup. All seedlings planted in calcined 
material. If creosote bush seedlings are watered from 
above, they lose volatile oils and die. Alternatives are to 
water seedlings from the side (methods n/s), or wick-
watering, such as dipping seedling container racks in 
water up to 1 inch from top of seedling container. Wick-
watering method is effective even with the use of a 

48, 52 
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TABLE 3-2 
Methodologies used for seed germination and resulting germination rates.  

Species Date Methodologies Percent 
germination 

calcined growing medium. 

Jan 1997 2 batches of 300 seeds each treated as in 1996 50, 47 

1998 Leached with H2O for up to 5 days; germinated seeds 
removed daily. Sown directly in Metro-Mix 200®. 

45, 32 

Desert almond 1998 Outer seed coat removed, 50-day stratification at 5°C. 
Sown directly in Metro-Mix 200®. 

66, 77 

Desert needlegrass Jun 1997 No pretreatment. Seeds sown directly into 3:2:1 mix. 70 

1996 Seeds ground, wings knocked off, surface-sterilized with 
chlorine bleach. Placed in a single wicking tray in 
headhouse. Two wetting/drying cycles. 

3 Fourwing saltbush 

1998 Continuous dark at 15°C 18 

Galleta grass Jan, Jun 
1997 

196 seeds sown directly into 3:2:1 mix. 56, 78 

Goldenbush  
(E. cooperi) 

1998 No pretreatment. Sown directly in Metro-Mix 200®. 1 

Goldenbush  
(E. cuneata) 

1998 No pretreatment. Sown directly in Metro-Mix 200®. 54 

Goldenhead 1998 Outer seed coat removed. Sown directly in Metro-Mix 
200®. 

78 

Hedgehog cactus Jan 1997 500 seeds treated as barrel cactus (above). 52 

Hop-sage May 1996 Seeds removed from papery fruit sac, placed on wicking 
tray. 

72 

Indian ricegrass 1997 No pretreatment. Seeds sown in 3:2:1 mix. <1 

Interior goldenbush 1998 No pretreatment. Sown directly in Metro-Mix 200®. 88, 11 

Joshua tree 1997 8000 seeds pregerminated in wicking trays and then 
planted in organic potting mix. 

n/s 

Mojave aster Feb 1996 Seeds soaked in bleach, placed on wicking tray. 88 

Mojave sage Dec 1997 196 seeds sown directly into Metro-Mix 200®. 13 

Feb, Aug, 
Sep 1996 

Feb and Aug: seeds surface-sterilized in bleach and 
placed in wicking tray in headhouse. Sept: no 
pretreatment; seeds sown in 3:2:1 mix, placed in 
greenhouse. 

33, 21, 52 Mormon tea 

May 1997 588 seeds sown directly into 3:2:1 mix. 18 

Pima rhatany 1998 Leached w/ H2O for 24 hours. Sown directly in 
Metro-Mix 200®. 

71 

Salvia dorrii 1998 No pretreatment. Sown directly in Metro-Mix 200®. 31 

Salvia mojavensis 1998 No pretreatment. Sown directly in Metro-Mix 200®. 28 
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TABLE 3-2 
Methodologies used for seed germination and resulting germination rates.  

Species Date Methodologies Percent 
germination 

Shrubby encelia 1998 No pretreatment. Sown directly in Metro-Mix 200®. 75 

Shrub live oak 
(Quercus turbinella) 

1998 No pretreatment. Sown directly in Metro-Mix 200®. 57 

Sticky snakeweed 1998 Batch 1: no pretreatment, sown directly in Metro-Mix 
200®. Batch 2: 24 h leaching. Batch 3: alternating day-
night temperature and photoperiod (details unspecified) 

(1) 59, 37; (2) 
12; (3) 16 

Turpentine-brush 1998 No pretreatment. Sown directly in Metro-Mix 200®. 73, 51, 31 

Feb 1996 Mixed with moist vermiculite, placed in plastic bag and 
stratified for 3 months either at room temperature (Batch 
1) or in a refrigerator (Batch 2). Seeds rinsed and placed 
on wicking tray. 

2, 3  Utah juniper 

1999 200 seeds scarified in 17.5N H2SO4 for 2 h, stratified at 
2°C for 8 weeks and brought to ambient temperature for 
8 weeks. 

0 

Viguiera 1998 No pretreatment. Sown directly in Metro-Mix 200®. 79 

Winterfat 1998 Outer seed coat removed. Sown directly in Metro-Mix 
200®. 

24, 86, 88 

Notes: 
Source: Bamberg Ecological, 2005 
  
a Three parts calcined clay: two parts medium-grade vermiculite : one part standard organic potting mix  

°Celsius = degrees Celsius 
H2O = water 
H2SO4 = sulfuric acid 
n/s ≡ not specified 
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TABLE 3-3 
Methodologies used for plant propagation from cuttings and resulting rooting percentages, CMM, 1996-1998 

Species Date Methodologies Percent 
rooting 

Blackbush Jun 
1996 

196 cuttings taken from greenhouse-grown plants. Batch 1: dipped in a 
0.1% indole butyric acida (Hormex No. 1). Batch 2: in 0.3% solution of 
same (Hormex No. 3). Cuttings planted in medium-grade vermiculite, 
placed under 50% shade cloth on a mist bench, and received 1 minute of 
misting every daylight hour. 

85, 61 

Boxthorn 
(Lycium 
andersonii) 

May 
1997 

196 cuttings from North nursery. Batch 1: Hormex No. 3. Batch 2: 
Hormex No. 8. 

22, 28 

Boxthorn  
(L. cooperi) 

May 
1997 

Unspecified number of cuttings from North nursery. Two batches treated 
as L. andersonii above.  

14, 6 

Creosote 
bush 

Jan 
1996 

12 cuttings taken from greenhouse plants, dipped in 0.8% indole 3 butyric 
acid (Hormex No. 8), planted in vermiculite, watered with distilled water, 
and placed under grow lights in the headhouse.  

8b 

May 
1996 

196 15- to18-centimeter-long cuttings taken from ends of shoots growing 
on the CMM site. Leaves removed from base of each cutting. Batch 1: 
dipped in Hormex No. 3; Batch 2: dipped in Hormex No. 8. All planted in 
vermiculite. Containers were placed on the mist bench in the greenhouse. 

57, 66 Fourwing 
saltbush 

Nov 
1997 

78 cuttings from plants propagated from seed, treated w/ Hormex No. 8, 
planted in medium-grade vermiculite. 

17 (not 
final) 

Aug 
1996 

217 cuttings taken from north of greenhouse, cured for 2 weeks in 
greenhouse, potted in calcined material in 1-gallon pots. 

100 Golden cholla 

1998 Cuttings healed for 2 weeks. Planted directly in calcined clay. 100 

Aug 
1996 

170 cuttings taken near Hart cemetery, cured for 2 weeks in greenhouse, 
and potted in calcined material in 1-gallon pots. 

100 Mojave 
prickly-pear 

1998 Cuttings healed for 2 weeks. Planted directly in calcined clay. 100 

Pima rhatany/ 
purple 
heather 

May, 
Aug 
1996 

May: 98 6- to16–centimeter-long cuttings taken from ends of shoots in 
field, planted in vermiculite, and placed on mist bench. Aug: 196 cuttings 
taken from field. Batch 1 treated w/ Hormex No. 3, Batch 2 treated w/ 
Hormex No. 8. 

1, 0, 6 

Notes: 
Source: Bamberg Ecological, 2005 

 
a Indole butyric acid is a rooting hormone. 
b This rate was considered successful; as it was the first attempt of three to successfully grow creosote bush 
from cuttings. 
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Cultural Resources (126-129) 

BACKGROUND  

The California Register of Historical Resources (CRHR) eligibility status of and the 
proposed project’s effects on the Boulder Dam-San Bernardino 115-kV line, CA-SBR-
10315H, and related cultural resources have been the subject of an ongoing discussion 
among the applicant and the staffs of both the Energy Commission and the Bureau of 
Land Management (12/12/07 Data Requests 36–39 (CEC Log No. 43714), 5 February 
2008 Energy Commission Staff Comment on Response to Data Request 37, and 6 
February 2008 BLM Staff Comment on Applicant’s Draft Survey Report). The BLM and 
the State Historic Preservation Officer concluded a consensus determination on 22 
October 1993 that the subject transmission line was eligible for inclusion in the National 
Register of Historic Places, and, as a consequence of this consensus determination, 
pursuant to 14 CCR § 4851(a)(1), it was automatically listed in the California Register of 
Historical Resources.  

It is the opinion of the Energy Commission and BLM staffs that the interconnection of 
the proposed project to the transmission line could cause a substantial adverse change 
in the ability of the CRHR-listed line to convey its historical significance, which 
constitutes a significant impact under CEQA. Energy Commission staff needs a CRHR 
eligibility status assessment that is less than five years old for the Boulder Dam-San 
Bernardino 115-kV transmission line, so the line’s eligibility needs to be reassessed, 
including an evaluation of the physical integrity of the line, the project’s impacts on the 
line’s ability to convey its significance, and the possibility that the line is one element of 
a historic district that encompasses multiple linear facilities within the entirety of the 
original BLM Right-of-Way (R.O.W.) Grant No. R 01730 to the Southern Sierras Power 
Company.  

To accurately gauge the project’s potential impact on the Boulder Dam-San Bernardino 
115-kV transmission line, staff needs a detailed description of the precise character of 
the project’s interconnection to this line. The description of the interconnection to the 
transmission line and to the larger R.O.W. historic district needs to provide sufficient 
detail for staff to assess the scale of the effect on both resources and to develop 
appropriate mitigation measures, if that effect is ultimately found to be a substantial 
adverse change in the significance of one or both resources.  

DATA REQUEST  

126.  Please have a qualified architectural historian assess whether the Boulder 
Dam-San Bernardino 115-kV line (CA-SBR-10315H) and linear 
archaeological feature CA-SBR-12574H are resources that share a 
historical association as contributors to a potential BLM R.O.W. Grant No. 
R 01730 Historic District, and whether other such elements may also exist 
in the project area, including:  
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 a.  If the above resources share a historical association, a formal CRHR 
evaluation of the historic district;  

 b. A historical context for the historic district  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as irrelevant and burdensome. Without waiving that objection, at the July 2, 2008 
workshop, the Applicant agrees to provide a response to this question for the section of 
115 kV transmission line that runs through the Ivanpah SEGS site. JRP Historical 
Consultants is in the process of preparing the analysis. However, it will take another 
30 to 60 days to respond to this question.  

127.  Please have a qualified architectural historian formally reassess the 
CRHR status of CA-SBR-10315H as both an element of the above historic 
district and as a individual historical resource, including:  

 a.  The historical significance of the Boulder Dam-San Bernardino 115-kV 
transmission line;  

 b. A historical context for the Boulder Dam-San Bernardino 115-kV transmission 
line;  

 c.  An assessment of all seven aspects of the line’s integrity—location, design, 
materials, workmanship, setting, feeling, and association.  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as irrelevant and burdensome. Without waiving that objection, at the July 2, 2008 
workshop, the Applicant agrees to provide a response to this question for the section of 
115 kV transmission line that runs through the Ivanpah SEGS site. JRP Historical 
Consultants is in the process of preparing the analysis. However, it will take another 
30 to 60 days to respond to this question. 

128.  Please have a qualified architectural historian assess impact of the 
proposed project’s interconnection on the Boulder Dam-San Bernardino 
115-kV line, and, on the potential BLM R.O.W. Grant No. R 01730 historic 
district, including:  

 a.  A precise physical description of the proposed project’s interconnection to the 
transmission line;  

 b. An assessment of the significance of the interconnection’s impact on the 
Boulder Dam-San Bernardino 115-kV line relative to the portion of the that 
line extant in the project area;  

 c.  A justification of the above recommendation;  

 d. Mitigation measures proposed to reduce any substantial adverse impact.  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as irrelevant and burdensome. Without waiving that objection, at the July 2, 2008 
workshop, the Applicant agrees to provide a response to this question for the section of 
115 kV transmission line that runs through the Ivanpah SEGS site. JRP Historical 
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Consultants is in the process of preparing the analysis. However, it will take another 
30 to 60 days to respond to this question. 

129.  Please provide the qualifications of the architectural historian addressing 
these data requests, indicating that he/she meets the Secretary of the 
Interior’s Professional Standards for an Architectural Historian.  

Response: As stated in Applicant’s May 29, 2008 letter, the Applicant objects to this data 
request as irrelevant and burdensome. Without waiving that objection, at the July 2, 2008 
workshop, the Applicant agrees to provide a response to this question for the section of 
115 kV transmission line that runs through the Ivanpah SEGS site. JRP Historical 
Consultants is in the process of preparing the analysis. However, it will take another 
30 to 60 days to respond to this question. 
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Project Description (131) 

BACKGROUND  

Data Requests #1-3 asked for justification for requesting the 7,040 acre footprint in the 
BLM ROW applications when 3,400 acres were identified for plant construction and 
operations in the AFC. The requests also asked for identification of detailed 
construction, ground disturbance and reclamation measures on the other 3,640 acre 
footprint. Responses from the applicant did not answer the questions and asserted the 
lands could be utilized for unforeseen circumstances that may arise during licensing. 
This answer does not satisfy BLM. Only lands proposed for use by project facilities will 
be carried forward in the joint analysis. Other lands need to be dropped from the BLM 
ROW application.  

DATA REQUEST  

131. Adjust all acreage calculations and legal land descriptions for the area 
required for the project.  

Response: During the June 23rd workshop, additional clarification was requested about use of 
the area between Ivanpah 1 and 2 and the acreages contained in Tables 5 and 6 of 
Attachment DR131-1. Tables 5 and 6 are reprinted below with modifications to the 
numbers shown in bold text. In addition, Table 7 has been added along with Figure 
DR131-1 showing the acreage between Ivanpah 1 and 2 and providing a description of 
the uses of that area. 

TABLE 5 
Areas of Permanent Disturbance 

FACILITY DESCRIPTION   ACRES 

Ivanpah 3  1,843.15 

Ivanpah 2  920.74 

Ivanpah 1  913.50 

Administration / Warehouse & Parking (Area H)  5.71 

Substation (Area C)  31.34 

Transmission Towers  0.003 

Wells   0.01 

Detention Pond D, E and Diversion Channel (Area B)  29.11 

Kern River Gas Line Tap Station  0.34 

FACILITY SUBTOTAL  3,743.90 
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LINEAR DESCRIPTION 
LENGTH  
(in feet) ACRES 

Colosseum Road Improvement 30' Wide (Asphalt) 10,111 6.96 

Colosseum Road Realignment  6,706 4.62 

Gas Line 12' Access Road 2,011 0.55 

Gas Line 12' Corridor between Ivanpah 1 & 2a -- -- 

Water Line - 12' Permanent Disturbance 1,393 0.38 

12' Access Road to Monitoring Well 830 0.23 

Transmission Line – 20’ Paved Access Road to Substation 2,000 0.92 

Transmission Line – 12’ Dirt Access Road along Gen-tie line 2,527 0.70 

12' Trail Around Ivanpah 3 -- Reroutedb -- -- 

12' Trail to Access Mining Claim -- New 1,492 0.41 

LINEAR SUBTOTAL  14.77 

TOTAL AREA OF PERMANENT DISTURBANCE  3,758.67 
NOTES: 
a Gas line will be located under the paved road 
b Area for this trail is included in the Ivanpah 3 area 

 

TABLE 6 
Areas of Temporary Disturbance  

LINEAR DESCRIPTION 
LENGTH  
(in feet) ACRES 

Gas Line 75' Construction Disturbance from tap to Ivanpah 
3 2,011 2.91 

Gas Line corridor between Ivanpah 1 & 2 -- -- 

Kern River Gas Line Tap Construction Area (200’ x 200’) -- 0.92 

Southwest Gas Construction Laydown (Area G) -- 1.60 

Water Line - 50' Construction Disturbanceb 1,393 -- 

Substation Construction Laydown (Area D)  25.70 

Construction Logistics Area (Areas A and F1 – F7)  232.20 

TOTAL TEMPORARY DISTURBANCE  263.33 

Existing Transmission Line Corridorc  47.90 

NOTES: 
a Included in the construction of the asphalt road. 
b Included in the Construction Logistics Area  
c Assumed no impact to this area because impacts will be small, if at all. 
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TABLE 7 
Acreages of Area Between Ivanaph 1 and Ivanaph 2 (see Figure DR131-1) 

Description Permanent  Temporary 

West Construction Laydown Area (Area A, used for potential 
equipment & material storage)  99.40 

Detention Pond D, E and Diversion Channel (Area B) 29.10  

Substation (Area C) 35.60  

Substation Construction Laydown (Area D)  25.70 

Existing Transmission Line Corridor (Area E)  47.90 

Construction Parking and Laydown Area (Areas F1, F2, F3, F5 
general construction parking and equipment laydown; F4: 
contractor trailers; F6 & F7, would include equipment laydown and 
equipment wash areas)  132.80 

Southwest Gas Construction Laydown (Area G)  1.60 

Administration / Warehouse & Parking (Area H) 5.70   

TOTAL 70.40 307.40 
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Soil and Water Resources (137, 139, 140 & 145) 

BACKGROUND  

The heliostat washing results in nearly all groundwater produced dripping onto the 
ground and thereafter evaporating into the atmosphere. At first the increased water 
would likely promote plant growth which will include weeds. We are also concerned 
about the weed control program and that it include an approved herbicide treatment, 
which could be mobilized by heliostat wash water.  

Through time as that water evaporates salts are left behind which will ultimately result in 
reduced permeability and reduced ability of the soils to support vegetation particularly 
post-project. ISEGS has also identified that chemicals will be added during the de-
ionization process to prevent scaling and corrosion.  

DATA REQUEST  

137. What will be the chemical constituents and concentrations of water used 
to wash heliostats? Discuss and quantify the buildup of these constituents 
in the soils through the life of the project and how the impact would be 
mitigated and the lands eventually reclaimed and rehabilitated.  

Response: A revised water balance diagram is provided as Figure DR137-1. As shown in this 
diagram, water from the groundwater wells will enter the raw and fire water tank. From 
the tank, a small amount of water will go to the drinking water purifier for potable uses 
while the majority of the flow will be sent to the deionized (DI) treatment plant. Water 
will be deionized, essentially all of the dissolved solids or mineral ions will be removed 
from the water. The DI treatment process will use either a reverse osmosis (RO) system 
or an ion-bed exchange. From the DI system, the water will then go through mixed bed 
ion exchange polisher unit that will further reduce mineral content. After the mixed bed 
ion exchange polisher unit, water will be stored in the boiler makeup storage tank for 
use as process water or mirror wash water. Expected water quality for the process water 
and mirror wash water is provided in Table DR137-1.  

Heliostat washing will occur at night, at a rate of 2.5 gallons per heliostat, and at 2-week 
intervals. A “worst-case scenario” of mirror wash water quality is provided in Table 
DR137-1, below, along with the estimated loading of each constituent over the 50-year 
life of the project. Total soil buildup of these constituents over the life of the project will 
be negligible (Table DR137-1). Note also that concentrations of copper and iron in the 
wash water are well below drinking water Maximum Contaminant Levels (MCLs) for 
those constituents (1,000 and 300 micrograms per liter [μL] for copper and iron, 
respectively).  
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TABLE DR137-1 
Estimated Wash Water Quality and 50-Year Buildup 

Constituent Concentration 
Estimated 50-year buildup 

(lbs/acre) 

Hardness as CaCO3 0.005 mg/L 0.008 

Copper 0.01 mg/L 0.016 

Iron 0.03 mg/L 0.047 

Silica 0.3 mg/L 0.474 

Conductivity <1 µS/cm 
(<.001 dS/m) 

 

pH 8.5  

mg/L = milligrams per liter 
µS/cm = microSiemens/cm 
dS/m = deciSiemens per meter 

The amount of wash water that is expected to infiltrate the soil during washing is also 
minimal (0.005 inch across the site; Table DR137-2). With washing occurring at 2-week 
intervals, all wash water is expected to evaporate, leaving little if any water available for 
weed establishment or plant growth. (For comparison, annual pan evaporation in the 
Mojave is about 100 inches.) Evaporation will leave a minimal amount of residual salt 
accumulation, which would be translocated downward through the soil profile or be 
transported with runoff during winter rains. The wash water is not expected to have an 
adverse effect on soil permeability, since sodium concentrations are negligible. 

Using the water sources and the management practices described above, no adverse 
impacts will result from heliostat wash water. 

TABLE DR137-2 
Estimated Wash Water Volume and Depth per Application  

Location 
Number of 
Heliostats 

Plant Area 
(acres) 

Wash Water 
Amount 

(gallons per 
wash cycle) 

Wash Water 
Amount  

(acre-inch per 
wash cycle) 

Wash Water 
Depth for Site 

(inches per 
wash cycle) 

Ivanpah 1 55,000 914 137,500 5.06 0.006 

Ivanpah 2 55,000 921 137,500 5.06 0.005 

Ivanpah 3 104,000 1,843 260,000 9.57 0.005 

Total 214,000 3,677 535,000 19.70 0.005 

Note: Wash cycle is defined is the 2-week interval in which each heliostat within a unit will be 
washed. 

 



Concrete 
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FIGURE DR137-1
100 MW WATER BALANCE DIAGRAM
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BACKGROUND  

In the Mojave Desert, rainfall usually occurs during brief but intense storms. An average 
of three inches per year of rainfall can be expected at the project site. The water that 
does not infiltrate into the ground or evapotranspire flows as surface runoff and at times 
can result in flash flood conditions. Conditions at the site indicate past surface flows 
have had enough energy to transport gravel and cobbles across the project site. The 
plants on the grade of the bajada (coalescing alluvial fans), on which the project is 
proposed, help retain sediment and reduce erosion potential from runoff. Removing all 
the vegetation to the root system would dramatically alter the surface runoff pattern that 
has naturally developed and likely allow transport and deposition of coarser material on 
distal portions of the fan and ultimately the Ivanpah Dry Lake bed. At such a large scale, 
up to 3,400 acres of vegetation removal and ground disturbance, management of the 
surface water flows will require extensive engineering. The project applicant has already 
stated they would supply a final grading plan.  

DATA REQUEST  

139.  As part of the final grading plan, please describe in detail, using 
illustrations and written descriptions as necessary, the following:  

 a.  How sheet and channel flow across the project site, over roads, around the 
heliostats, and off the site would be managed through engineering controls.  

Response: Existing small to moderate ephemeral washes are to remain intact at locations 
capable of being traversed by installation equipment. Large ephemeral washes that are 
subject to damaging heliostats or power block equipment are to be routed through 
detention ponds and/or diversion channels either through or along the outer perimeter 
of each solar field. The large washes are then to be graded to the extent necessary to 
provide equipment access. At locations where stormwater crosses roads (all surface 
types) as sheet flow, existing grade is to be maintained. In situations where concentrated 
stormwater cross paved roads, culverts are to be provided to pass the 100-year, 24-hour 
storm event as required by San Bernardino County. At locations where concentrated 
stormwater crosses unpaved roads or trails, a slight grading of the channel bank is to be 
performed in order to provide vehicular access across the wash (provide an earthen 
ramp).  

Detention ponds sized for the respective sites’ 100-year, 24-hour storm event are to be 
placed upstream in each facility drainage area (on the high or western side of the site) to 
detain and release a volume of concentrated offsite stormwater run-on equivalent to the 
volume required for conventional onsite stormwater detention and runoff. Stormwater 
received in excess of the volume required for detention will be permitted to surcharge 
the ponds and will be directed to long broad crested weirs armored with native stone to 
convey the excess stormwater across the site as sheet flow. At pond locations with 
exceptionally large concentrated offsite stormwater run-on, a portion of the excessive 
flow is to be directed to bypass channels for redirection and velocity control prior to 
release within the site as sheet flow. Stormwater falling directly onto each facility will be 
conveyed through each site combined with the excess stormwater from the ponds and 
will not require additional detention. As the stormwater passes through the heliostat 
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fields and around the power blocks and power towers (Ivanpah 3 only) check dams and 
rock filters are to be placed in locations where stormwater may concentrate to control 
velocity and redistribute water as sheet flow to prevent scouring.  

Additional details of the engineering controls to manage sheet and channel flow across 
the site are described below.  

A. Hydrology 
1. Hydrology calculations are to be performed using TR-55 (Soil Conservation 

Service [SCS] Method) to determine the amount of pre and post development 
stormwater run-on and run-off for each basin or sub-basin within each facility.  

2. The San Bernardino County Hydrology manual will be used to classify soil 
characteristics, expected soil types and other design criteria necessary for use 
with the TR-55 calculations. Offsite flows are to be determined using the 
western watershed boundaries from available state watershed information, 
contour intervals, and available soils mapping information. Watersheds are to 
be further broken down into sub-basins as required to determine the western 
flow from the ephemeral washes as they approach the project area. This 
process is necessary to determine the offsite flow required to design the 
bypass channels, detention ponds and roadway culverts through the 
developed project site. Channels are to be designed using Bentley Flow Master 
to determine flow rates, cross sections, acceptable velocities and materials 
necessary to prevent scouring. 

3. Storm Drainage System  

a. The storm drainage system is to be designed as a system of diversions 
channels, detention ponds, bypass channels, swales, and ephemeral 
washes (new and existing) to direct the flow of off-site (run-on) and 
onsite stormwater (run-off) through and around each facility prior to 
discharge onto the adjacent downstream areas as sheet flow for all storm 
events less than or equal to a 100 year, 24 hour storm event. Natural 
drainage features are to remain intact where practical.  

b. The stormwater drainage system is to be designed by using the SCS 
method (TR-55) by determining the amount of rainfall during a specific 
rainfall storm event. This method is in accordance with requirements 
specified in the most current version of San Bernardino County 
Hydrology Manual. 

c. All surface runoff during and after construction is to be controlled in 
accordance with the requirements of the General Permit for Stormwater 
Discharges Associated with Construction Activity (General Construction 
Permit), the requirements of the San Bernardino Water Quality 
Management Plan manual, and all other applicable laws, ordinances, 
regulations, and standards. 
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d. Culverts and diversion channels are to be designed so that a minimum 
ground surface slope of 0.5 percent shall be provided to provide positive, 
puddle-free drainage. 

e. Storm drainage channels may be lined with a non-erodible material such 
as compacted riprap, geo-synthetic matting, or engineered vegetation to 
reduce erosion.  

f. Pipe culverts are to be used where drainage channels cross roads. 
Culverts are to be reinforced concrete, corrugated metal pipe (CMP), or 
smooth-lined polyethylene (SLPE) pipe. 

4. Power Block Drainage 

a. The power block is to be elevated at least 1.5 feet above surrounding 
roadway. Stormwater run-on to the power block area, including run-off 
from the power block itself, is to be collected in a system of swales and 
ditches that discharge to an adjacent detention pond.  

5.  Detention and Bypass 

a. The Ivanpah SEGS detention ponds are to be placed upstream in each 
facility drainage area to detain and release an equivalent volume of 
concentrated off-site stormwater run-on to the volume required for 
conventional onsite stormwater detention and runoff. Stormwater falling 
onto the site will be directed through as system of stone filters and check 
dams (for erosion control) prior to off-site release as sheet flow. An 
exception to this will be the power block and substation/administration 
areas which will have their own detention facilities. This concept will 
have the advantage of controlling the run-on from large ephemeral 
washes prior to the release of stormwater through bypass channels or 
across the site as sheet flow. This method is intended to protect onsite 
soils and equipment by controlling the velocity and direction of 
stormwater prior to reaching the heliostat fields.  

b. Each diversion channel and detention pond is to be sized using the 
design requirements dictated in the San Bernardino County Hydrology 
Manual. Each detention pond will be designed using output from 
Haestad’s Pond Pack computer program. Likewise, these output flows 
are to be used to determine the approximate amount of stormwater 
entering the diversion channel, either from the detention pond or from 
offsite run-on.  

c. Ivanpah 1, 2,and 3 are to be divided into sub–basins and each sub-basin 
will be designed to have a detention pond sized to detain a volume of 
stormwater equivalent to the difference between pre and post 
development runoff from the 100-year, 24-hour storm event as prescribed 
in the San Bernardino County Hydrology Manual.  
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d. Sub-basin detention ponds located along each facility’s western boundary 
are to be designed to collect stormwater as both sheet flow and run-on 
from ephemeral washes discharging onto the site from the undeveloped 
western watersheds (See Figure DR139a-1). Detained stormwater is to be 
released back onsite through a controlled outlet structure and diversion 
channel for dispersal as sheet flow. Excess stormwater from the detention 
ponds (additional stormwater volumes greater than the required 
detention volume) is to over flow the detention pond as sheet flow 
through an armored weir spanning the length of the detention pond. In 
addition, the stormwater run-on from large ephemeral washes, in excess 
of the volume required for detention, may bypass the pond system 
through a series of diversion channels prior to dispersal across the site as 
sheet flow. 

 
FIGURE DR139a-1 
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e. Detention pond weirs are to be used to distribute surplus western flow 
across the facility as sheet flow. Native stone riprap (if available) is to be 
placed across the length of the weir and down the spillway of the 
detention pond to control velocities and prevent scouring.  

f. Each detention pond will be cleaned of sediment as required and bottom 
grades shall be reestablished as originally designed. Each pond is to be 
provided with a cleanout elevation rod that indicates when sediment is to 
be removed. All sediment is to be disposed of onsite. 

g. Bypass channels within the project site are to be sized to redirect excess 
offsite stormwater (above that required for detention) up to the 100-year, 
24-hour storm event. Bypassing will be either around the site (as shown 
north of Ivanpah 3 and between Ivanpah 2 and 3) or through the facility 
(as in Ivanpah 1 and 2). See drawings IVAN-1-DW-024-112-005, IVAN-2-
DW-024-112-006, and IVAN-3-DW-024-112-007 (provided with 
Attachment DR130-2, Data Response 130, Set 2A).  

h. Staged release – The Ivanpah 3 northwestern and southwestern diversion 
channels may be designed (if required) with a flow-by intercept weir 
downstream of the detention pond to disperse stormwater back through 
out the eastern heliostat fields. In addition, a controlled outlet structure 
may be placed in the diversion channels to disperse controlled amounts 
of stormwater back into the heliostat field as sheet flow to prevent 
concentrating flows in a single outfall area. 

6. Facility Detention Ponds 

a. Ivanpah 1 

The Ivanpah 1 Detention Pond A is to collect stormwater from the 
undeveloped western watershed. The excess stormwater will either be 
released into sub-basin A and B as sheet flow, released into a bypass 
channel or a combination of the two (see Figure DR139a-2). Pond A is to 
be sized to detain the volume of water equivalent to the difference 
between sub-basins A’s post-developed (approximately 820 cubic feet per 
second [cfs]) and pre-developed (approximately 493 cfs) stormwater 
volumes which discharge along the sub-basin’s eastern boundary.  

Pond B is to collect stormwater from the undeveloped western 
watershed, stormwater from sub-basin B’s post development and surface 
runoff from the Ivanpah 1 power block.  

Surface runoff is to be conveyed by a system of swales and channels 
around power block area into Detention Pond B (see Figure DR139a-2). 
Pond B is to be sized to detain the volume of water equivalent to the 
difference between sub-basins B’s post-developed (approximately 210 cfs) 
and pre-developed (approximately 123 cfs) stormwater volume.  
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The stormwater from Pond B will sheet flow back into sub-basin B prior 
to discharging along the eastern sub-basin boundary. 

Pond C is to collect stormwater from the pre-developed western 
watershed. The increase in stormwater runoff will either be released into 
sub-basin C as sheet flow, released into a bypass channel or a 
combination of the two (see Figure DR139a-2). Pond C is to be sized to 
detain the volume of water equivalent to the difference between sub-
basins A’s post-developed (approximately 415 cfs) and pre-developed 
(approximately 245 cfs) stormwater volume which discharges along the 
eastern sub-basin boundary. 

 
FIGURE DR139a-2 

b. Sub-station and Administration Area 

Pond D and E are to collect stormwater from the undeveloped western 
watershed and sub-basin D post-development area. Both ponds are to be 
sized to detain a volume of water equivalent to the difference between 
sub-basin D’s post-developed (approximately 720 cfs) and pre-developed 
(approximately 440 cfs) stormwater volumes. Stormwater from ponds D 
and E are to sheet flow into sub-basin D prior to the discharging along the 
eastern sub-basin boundary (See Figure DR139a-3).  
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FIGURE DR139a-3 

c. Ivanpah 2  

Ponds F and H are to collect stormwater from the undeveloped western 
watershed and divert the stormwater into a bypass channel directed 
north of the Ivanpah 2 power block. Ponds F and H are to be sized to 
detain a volume of water equivalent to the difference between sub-basins 
F and H’s developed (approximately 517 cfs and 415 cfs, respectively) and 
pre-developed (approximately 311 cfs and 517 cfs, respectively) 
stormwater volumes. The stormwater from Ponds F and H is to be sheet 
flow back into sub-basin F and H prior to discharging to the eastern site 
boundary.  

All excess stormwater brought onto the site from the western watershed 
will either be released into sub-basin F and H as sheet flow, released into 
a bypass channel or a combination of the two (see Figure DR139a-4). 

Pond G is to collect stormwater from the undeveloped western 
watershed, stormwater from sub-basin G’s post development and surface 
runoff from the Ivanpah 2 power block. Surface runoff is to be conveyed 
by a system of swales, channels, or trenches around power block area into 
Detention Pond G.  
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FIGURE DR139a-4 

Pond G is to be sized to detain a volume of water equivalent to the 
difference between sub-basins G’s developed (approximately 311 cfs) and 
pre-developed (approximately 517 cfs) stormwater volumes. The 
stormwater from Pond G will sheet flow back into sub-basin G, prior to 
discharging along the sub-basin’s eastern boundary (see Figure DR139a-4, 
above). 

d. Ivanpah 3  

Pond I is to collect stormwater from the undeveloped western watershed. 
The excess stormwater will either be released into sub-basin I as sheet 
flow, released into a bypass channel or a combination of the two (see 
Figure DR139a-5). Pond I is to be sized to detain a volume of water 
equivalent to the difference between sub-basins I’s developed 
(approximately 925 cfs) and pre-developed (approximately 560 cfs) 
stormwater volumes which discharges along the eastern sub-basin 
boundary.  
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FIGURE DR139a-5 

Pond J is to collect stormwater from the undeveloped western watershed, 
stormwater from sub-basin J’s post development and surface runoff from 
the Ivanpah 3 power block. Surface runoff is to be conveyed by a system 
of swales, channels, or trenches around power block area into detention 
Pond J. Pond J is to be sized to detain a volume of water equivalent to the 
difference between sub-basins J’s developed (approximately 590 cfs) and 
pre-developed (approximately 350 cfs) stormwater volumes. The 
stormwater from Pond J will sheet flow back into sub-basin J prior to 
discharging along the sub-basin boundary (see Figure DR139a-5, above). 

Pond K is to collect stormwater from the undeveloped western 
watershed. The excess stormwater will either be released into sub-basin K 
as sheet flow, released into a bypass channel or a combination of the two. 
Pond K is to be sized to detain a volume of water equivalent to the 
difference between sub-basins K’s developed (approximately 825 cfs) and 
pre-developed (approximately 480 cfs) stormwater volumes which 
discharges along the sub-basin’s eastern boundary (see Figure DR139a-5, 
above). 
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B. Stormwater  
1. Stormwater Drainage Design 

a. Offsite stormwater drainage is to be collected using a system of swales, 
berms, ponds, existing ephemeral washes, and diversion channels to 
control and direct stormwater through and around the project site. Onsite 
drainage is to drain across the site as sheet flow where possible and is to 
be collected and routed to the interior drainage system as required.  

b. Culvert and diversion channels shall be designed so that a minimum 
ground surface slope of 0.5 percent shall be provided to provide positive, 
puddle-free drainage. 

c. Storm drainage channels are to be lined with a non-erodible material such 
as compacted riprap, geo-synthetic matting, or engineered vegetation.  

2. Pipe Culverts 

a. Pipe culverts shall be used where drainage channels cross roads. Culverts 
shall be reinforced concrete, plastic coated corrugated metal pipe (CMP) 
or smooth-lined, corrugated polyethylene (SLPE) pipe. 

3. Power Block Drainage 

a. Power block is to be elevated at least 1.5 feet above surrounding 
roadway. Stormwater run-on to power block area, including run-off from 
the power block itself, is to be collected in a system of swales and ditches 
that discharge to an adjacent detention pond.  

C. Erosion and Sediment Control Measures 
1. Because the proposed site is located on federal land under the control of the 

Bureau of Land Management (BLM), the project is not under the direct 
authority of San Bernardino County. However, for design purposes, the 
erosion and sedimentation control Best Management Practices (BMPs) are 
going to be designed to meet the requirements of San Bernardino County, 
unless other specific direction is provided by the BLM.  

2. The proposed site is currently zoned for Resource Conservation so the 
protection of soil resources will be an important factor in the design of the 
Ivanpah SEGS erosion and sedimentation controls. 

a. Open spaces between every other heliostat row will be preserved and left 
undisturbed maintaining existing vegetation (as possible due to site 
topography and access requirements) to minimize wind and water 
erosion. 

b. Stone filters and check dams will be strategically placed throughout the 
project site to provide areas for sediment deposition and to promote the 
sheet flow of stormwater prior to leaving the project site. Where 
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available, native materials (rock and gravel) are to be used for the 
construction of the stone filter and check dams. A stone crusher may be 
provided onsite to utilize local stone for the production of gravel. 

c. Ephemeral washes that convey offsite drainage onto the site are to be 
directed to detention ponds and diversion channels to control velocities 
and redirect the flow of water. 

d. Diversion berms are to be utilized to redirect stormwater. 

e. Erosion and sedimentation control calculations will be performed to 
verify acceptable stormwater velocities, calculate BMP clean out 
frequencies and to size riprap. 

f. Diversion channels will be armored as required to prevent erosion and 
scouring.  

g. Silt fences are to be utilized extensively during each phase of construction 
to minimize wind and water erosion. Silt fence locations have yet to be 
determined and will provided on the 90 percent engineering drawings.  

h. Periodic maintenance will be conducted as required after major storm 
events and when the volume of material behind the check dams exceeds 
50 percent of the original volume. Stone filters and check dams are not 
intended to alter drainage patterns but are intended to minimize soil 
erosion and promote sheet flow. A detail drawing of the proposed stone 
filters, check dams, and local berms have been provided in Attachment 
130-2, Data Response 130, Set 2A (see sheets IVAN-1-DW-024-112-005, 
IVAN-2-DW-024-112-006, and IVAN-3-DW-024-112-007). 

i. Erosion and sedimentation control BMP design is to be in accordance 
with applicable government codes and standards. 

D. Site Stabilization 
1. Site areas disturbed during construction are to be permanently stabilized by 

aggregate paving, bituminous paving, or seeding with native seed. 

2. Site areas disturbed during construction are to be temporarily stabilized with 
mulch produced from local materials. 

3. Detention pond inlet and weirs are to be topped with local stone (riprap) to 
protect against erosion.  

4. All areas to be seeded are to use solely indigenous plant species. 

 b. Calculations showing the stormwater engineered controls have sufficient 
capacity for a 100-year, 24-hour storm event.  

Response: The preliminary stormwater hydrology calculations for Detention Pond C (in 
Ivanpah 1) are provided as Attachment DR139b-1A. 



ATTACHMENT DR139b-1A 

Preliminary Stormwater Calculations for 
Detention Pond C in Ivanpah 1 
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 c.  Erosion and deposition predictions on the up-slope and down-slope sides of 
the projects.  

Response: The Revised Universal Soil Loss Equation (RUSLE2) can be used to predict soil 
erosion and deposition on the up-gradient and down-gradient sides of the three project 
areas (Phase I-Phase III). RUSLE2 estimates soil loss and sediment yield from rill and 
interrill erosion caused by rainfall and its associated overland flow, using factors that 
represent climatic erosivity, soil erodibility, topography, cover management, and 
support practices (Draft RUSLE2 User’s Guide, 2002). The equation structure is as 
follows: 

ai = rikiliScipi 

where, ai = average annual soil loss, ri = erosivity factor, ki = soil erodibility factor,  
li = soil length factor, S = slope steepness factor, ci = cover management factor,  
pi = supporting practices factor, all on the ith day. Average annual soil loss is computed 
by summation of ai. 

As an example, details are provided below for calculation of onsite and offsite erosion 
and sediment yield for Sub-area C, a portion of Ivanpah 1 associated with one of two 
planned surface water detention ponds. This procedure can be duplicated to determine 
erosion and sediment yield on the up-gradient and down-gradient sides of the other 
sub-areas.  

The areas of interest for this initial calculation include (a) the subwatershed area  
up-gradient and draining to Sub-area C; and (2) Sub-area C itself. These areas are shown 
on Figure 139c-1. Mapped soil types were identified across each area of interest, and the 
acreage of the landscape occupied by each soil type was calculated using GIS data. It 
should be noted that, for this initial exercise, the entire upper watershed was not fully 
mapped, particularly the west-northwestern portion of the watershed and this presents 
a significant source of error for the soil loss estimate. To conduct the soil loss estimate 
for the watershed, the aerial photograph was used to “complete the mapping” within 
the watershed (shown as dashed lines on Figure 139c-1) and the areas of the newly 
estimated soil mapping units were added to the adjacent soil units. This resulted in the 
addition of 3,767 acres of previously uncharacterized area to the 7,742-acre watershed 
(almost 49 percent of the entire watershed). 

Due to the incomplete soil mapping in the ISEGS project area, all the future soil loss 
estimates would encounter a similar problem. The gaps in the soil mapping are 
portrayed on Figure 139c-2. The lack of soil mapping information means that boundaries 
of soil units in unmapped portions of the upper watersheds will have to be 
approximated using the aerial photograph.  

Another source of error for the soil loss estimate was associated with the soil data 
contained within the RUSLE2 program provided on-line by the NRCS at the following 
URL: http://fargo.nserl.purdue.edu/rusle2_dataweb/RUSLE2_Index.htm 

Four out of five of the mapped soil units shown on Figure 139c-1 did not have soil 
profiles within the RUSLE2 database. A soil profile for [3520] Arizo loamy sand was 
found in the database for a nearby soil survey. However, no soil profiles were available 
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for [4122] Popups sandy loam, 4 to 30 percent slopes (1,294 acres of watershed); [3000] 
Copperworld Association, 30 to 60 percent slopes (1,403 aces of watershed); [5000] 
Copperworld-Lithic Ustic Haplargids Association, 30 to 60 percent slopes (1,034 aces of 
watershed); and [5300] Lithic Ustic Haplocalcids gravelly sandy loam, 30 to 60 percent 
slopes (3,321 aces of watershed). These four units represent an estimated 7,052 acres (or 
91 percent) of the upper watershed. Surrogate soil profiles were used to estimate soil 
loss within RUSLE2 for the four soil types listed above. For the [4122] Popups sandy 
loam soil type, a generic sandy loam profile with low to medium organic matter and 
slow permeability was used to approximate a weakly cemented duripan found at an 
approximately 3-foot depth. For the remaining three soil units: [3000] Copperworld 
Association; [5000] Copperworld-Lithic Ustic Haplargids Association; and [5300] Lithic 
Ustic Haplocalcids gravelly sandy loam, an estimate of soil loss was calculated using a 
roughly similar soil profile from the San Bernardino County Mojave River Area Soil 
Survey, [166] Trigger Rock Outcrop Complex, gravelly sandy loam. Table 139c-1 shows 
results, using the above approach. 

TABLE 139c-1 
Soil Erosion and Sediment Yield on the Up-Gradient and Down-Gradient Sides of Sub-area C 

Subwatershed 
Area 

(acres) 

Pre-Project 
Sediment Yield 

Prediction 
(tons/year) Notes 

Pre-Project Conditions 

1 – Up-gradient of Sub-
area C 

7,742 973 This represents the amount of sediment 
potentially entering Sub-area C 

2 – Down-gradient side of 
Sub-area C 

305 980 This represents the amount of sediment 
potentially discharged from Sub-area C 
under current conditions 

Post-Project Construction Conditions 

3 – Down-gradient side of 
Sub-area C 

305 7.63 This represents the amount of sediment 
that would be discharged from Sub-area C 
after detention basin has intercepted upper 
watershed sediments 

    

Using RUSLE2 to estimate soil losses and then integrating these soil losses within the 
watershed (i.e., cumulative soil loss) is a very conservative approach because it assumes 
that all the soil detached from a soil unit within the watershed is delivered to the bottom 
of the watershed. In our case, we are using this estimate to approximate how much soil 
will be delivered to the sedimentation basin on the up-gradient side of Sub-area C 
within the Ivanpah 1 facility. For reasons discussed in the background section of this 
response, not all detached soil will be transmitted through the bajada channels, but 
rather will settle out depending on water flow velocities and channel geometry. The 
intensity of the rainfall event also plays a critical role in how much sediments will be 
detached and how far they will move. The RUSLE2 estimates may not adequately 
predict the variability of soil movement anticipated in these arid systems. However, 
based on this approach and an approximate weight of 1 ½ tons per cubic yard of soil, it 
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is estimated that each year 973 tons (or 649 cubic yards) of soil could reach the 
sedimentation basin on the up-gradient side of Sub-area C. 

DISCUSSION 

Because low impact development (LID) practices will be incorporated into the project 
design, construction and operation, the increase in sediment yield from the site is not 
expected to be substantially greater than pre-project condition. Vegetation will remain 
undisturbed between every other heliostat row and in all areas where access is not 
required. Where only limited grading is required on the sites, natural vegetation will be 
cut off at ground surface, and many species, such as Larrea tridentata, may resprout. 
Above- and below-ground portions of plants will only be removed in areas that require 
more extensive grading. By limiting disturbance to existing vegetation, plants will 
continue to filter both water- and wind-carried sediment.  

Detention basins that will be sized for 100-year, 24-hour storm event will be placed on 
the up-gradient side of each sub-area, and will capture concentrated flows that would 
normally flow into major washes on each site. The basins will be sized for the amount of 
rainfall that would be expected on each sub-area (not on upper portions of the 
watershed); thus, while concentrated flows that could result in damage to heliostats will 
be discouraged, sheet flooding will still be allowed to occur. Check dams will be placed 
down-gradient of the detention basins to shorten the slope length, capture sediment, 
and prevent flows from concentrating into rills or gullies. Where necessary, run-on will 
be diverted around the site and then spread and made to sheet flow offsite. Following 
storm events, a site inspection will be performed and modifications made, as necessary, 
to placement of check dams, rocks, and other devices to manage runoff.  

Design will specifically be performed to ensure post-project hydrology remains similar 
to pre-project conditions. The site is located on active alluvial fans, that, by definition, 
are formed via erosion and depositional processes. Taken together, design, construction, 
and operation of the project should ensure that the amount of sediment leaving the 
site(s), contributing to alluvial fan development and ultimately discharging to the 
Ivanpah Dry Lake is not increased beyond current conditions. 
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 d. Please describe the engineering controls in the event of a hazardous or non-
hazardous spill.  

Response: In the case of an event, hazardous and non-hazardous spills shall be handled in 
accordance with all local, state, and Federal regulations. Engineering controls for the 
Ivanpah SEGS will include such items as containment dikes and berms around oil 
storage and oil-bearing equipment, double-wall piping (as required), sand bags and use 
of spill prevention kits, as needed. Such controls will be described in the final 
Construction and Industrial Stormwater Pollution Prevention Plan (see AFC 
Appendixes 5.15A and 5.15B for drafts of these plans).  

 e. Please explain in writing and with illustrations how the principles of Low 
Impact Development would be integrated into the final grading plan.  

Response: Low Impact Development (LID) is a stormwater management strategy concerned 
with maintaining or restoring the natural hydrologic functions of a site to achieve 
natural resource protection objectives and fulfill environmental regulatory requirements. 
LID principles are to be utilized to the maximum extent possible throughout the 
Ivanpah site design as prescribed by the Low Impact Development Design Manual 
specified by San Bernardino County (Low Impact Development Design Strategies, 
Prince George’s County Maryland Department of Environmental Resources Programs 
and Planning Division). 

Methods of LID to be utilized include maintaining natural drainage courses, limiting 
impervious cover, minimizing grading and maintaining existing topography and 
associated drainage divides to encourage dispersed flow paths. It is the intent of the 
project grading design to provide only the minimum disturbance required to provide 
access for the installation equipment and materials necessary to install and operate each 
facilities power block, power towers, and heliostat array. Paved roads are to be limited 
to those required by the San Bernardino Fire Department. Grading is to be restricted and 
natural vegetation is to remain undisturbed, to the extent possible, between every other 
heliostat row and site locations where access is not required (see note on drawings 
IVAN-1-DW-024-112-005, IVAN-2-DW-024-112-006 and IVAN-3-DW-024-112-007, 
provided in Attachment 130-2, Data Response 130, Set 2A). In locations where access is 
required and the existing terrain will support the access of installation equipment and 
materials, grading is to be limited and access is to be improved by cutting the vegetation 
at the ground leaving the plant root structures intact. In locations where access is 
required and the existing terrain will not support the access of installation equipment 
and materials, grading is to be provided ranging from minor leveling (small cuts and 
fills) to conventional grading (see the “Plan of Development Grading Plans” IVAN-1-
DW-024-112-005, IVAN-2-DW-024-112-006 and IVAN-3-DW-024-112-007, provided in 
Attachment 130-2, Data Response 130, Set 2A). Natural drainage features are to be 
maintained where practical and grading is to be designed to promote sheet flow where 
possible.  

Existing small to moderate ephemeral washes are to remain intact at locations capable of 
being traversed by installation equipment. Large ephemeral washes that could result in 
flows that damage heliostats or power block equipment are to be routed through 
detention ponds and/or diversion channels either through or along the outer perimeter 
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of each solar field (see drawings IVAN-1-DW-024-112-002, IVAN-2-DW-024-112-003 and 
IVAN-3-DW-024-112-004, provided in Attachment 130-2, Data Response 130, Set 2A). 
The large washes will be graded to the extent necessary to provide equipment access. At 
locations where stormwater crosses roads (all surface types) as sheet flow, existing grade 
is to be maintained. In situations where concentrated stormwater cross paved roads, 
culverts are to be provided to pass the 100-year, 24-hour storm event as required by San 
Bernardino County. At locations where concentrated stormwater crosses unpaved roads 
or trails, a slight grading of the channel bank is to be performed in order to provide 
vehicular access across the wash (provide an earthen ramp).  

Detention ponds sized for the sites 100-year, 24-hour storm event are to be placed 
upstream in each facility drainage area (on the high or western side of the site) to detain 
and release a volume of concentrated offsite stormwater run-on equivalent to the 
volume required for conventional onsite stormwater detention and runoff (see drawing 
IVAN-0-DW-048-111-001, provided in Attachment 130-2, Data Response 130, Set 2A). 
This concept will have the advantage of providing LID by controlling the sites 
stormwater run-on from the large ephemeral washes that approach the sites from the 
west. Stormwater received in excess of the volume required for detention will be 
permitted to surcharge the ponds and will be directed to long broad crested weirs 
armored with native stone to convey the excess stormwater across the site as sheet flow. 
At pond locations with exceptionally large concentrated offsite stormwater run-on, a 
portion of the excessive flow is to be directed to bypass channels for redirection and 
velocity control prior to release within the site as sheet flow. Stormwater falling directly 
onto each facility will be conveyed through each site combined with the excess 
stormwater from the ponds and will not require additional detention. As the stormwater 
passes through the heliostat fields and around the power blocks and power towers 
(Ivanpah 3 only) check dams and rock filters are to be placed in locations where 
stormwater has the potential to concentrate to control velocity and redistribute water as 
sheet flow to prevent scouring (see Figures 139e-1 and 139e-2). It is the intent of this 
method of LID to protect onsite soils and equipment by managing the sites stormwater 
velocity and direction. An additional benefit of check dams will be the capture of 
sediment within the site close to the source to minimize possible onsite and offsite 
impact. 
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FIGURE 139e-1  
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FIGURE 139e-2 
 

 
BACKGROUND  

Some elements of Data Request 58, the Drainage Erosion and Sediment Control Plan 
(DESCP), were not answered.  

DATA REQUEST  

140. Please provide a final DESCP with all elements answered, including those 
itemized below.  

 a. Typical best management practices (BMPs) were provided in the draft 
DESCP. Due to the size of the project site, site-specific BMPs for both the 
construction and operation phases need to be identified on topographic maps 
for all areas except the power block area where BMPs have already been 
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identified on topographic maps. Please provide these site-specific BMPs for 
the construction and operation phases.  

Response: A copy of the updated DESCP is provided as Attachment DR140-1A. Due to its size, 
5 copies are being provided to both the CEC and BLM. Electronic copies will be 
provided to the parties upon request. 

 b. In Section 4.0 of the draft DESCP, a timing and maintenance schedule was 
provided, but only a general level of detail. A detailed schedule of the timing 
of the BMPs to be employed and a maintenance schedule for all BMPs needs 
to be provided for each phase of the project construction and operation. 
Please provide this detailed schedule.  

Response: A detailed schedule of the BMPs to be employed and a maintenance schedule for 
those BMPs is currently under preparation and will be submitted around mid-August, 
2008.  

 d Page 10 of the draft DESCP, Table 3.4-1, cut volumes of soil are greater than 
the fill volumes. The text states that there will be no soil exported offsite. This 
apparent difference needs to be reconciled and explained.  

Response: See Attachment DR140-1A. 

 e.  Page 17 of the draft DESCP states that there will be a concrete washout area 
used during construction. The location and size of this washout area need to 
be shown on a map of the project site and discussed in the text.  

Response:  A concrete washout area that will be used during construction will be located near 
the site entrance/exit at Colosseum Road in area F7 shown in Figure DR131-1.  

 
BACKGROUND  

In response to Data Requests 63, the applicant provided a map of proposed stockpile 
locations to be used during construction. The stockpile locations for storing cut soil 
seem too small given the size of the project and the expected volume of soil and 
vegetation expected to be generated.  

DATA REQUEST  

145.  Please provide calculations supporting that the size of the stockpile 
locations are sufficient to support the volume of soil and vegetation 
expected to be generated.  

Response: The location and area of each unit soil stockpile was provided to indicate a 
temporary location where cut material will be stored prior to reuse on the project site. 
Stockpiles are intended to be used for only short periods of time and excavated materials 
will be continually removed from the stockpile and used for fill in other areas of the 
project site. Additionally, some cut materials will be taken directly to fill locations and 
not stockpiled first. Thus, the proposed stockpile locations are not intended to support 
the entire volume of soil and vegetation generated during construction activities. Each 
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stock pile area will be conservatively sized to support the worse case scenario and will 
be protected by approved BMPs to minimize erosion.  
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Visual Resources (148) 

BACKGROUND  

CEC and BLM staff continue to be concerned about potential visual effects to 
recreational visitors within the project viewshed, which includes the Ivanpah dry 
lakebed, Joshua Tree Highway, and heavily used recreational destinations within the 
Mojave National Preserve. BLM staff have identified a list of sensitive recreational key 
points of observation (KOPs) for purposes of analysis in the Staff Assessment/EIS.  

DATA REQUEST  

148.  Please provide candidate KOP photographs of the above sites for staff 
review, prior to development of the simulations.  

Response: The simulations will be provided by the end of July, 2008. 

 




