
 
 

Memorandum  

To:    David Harlow, Director, Desert Renewable Energy Conservation Plan  

From:    Laura Crane, The Nature Conservancy 
   
Date:  August 9, 2012 

Subject: Comments to the “Overview of DRECP Alternatives – Briefing Materials”  

  Docket No. 09-RENEW EO-01 
 
On behalf of The Nature Conservancy, we are writing to provide comments to the “Overview of the 
DRECP Alternatives – Briefing Materials”.  As a stakeholder in the Desert Renewable Energy 
Conservation Plan (DRECP) process, our organization supports this critical plan and we thank you for 
the opportunity to review the documents and submit the attached response.  

If you have any questions, please do not hesitate to contact me at (760) 365-5457 or lcrane@tnc.org.   

We look forward to continuing to work collaboratively on the Desert Renewable Energy Conservation 
Plan.   

Sincerely,  

 

Laura Crane 
The Nature Conservancy  

Enclosed: Comments to the Overview of DRECP Alternatives – Briefing Materials 
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Comments to the 
“Overview of DRECP Alternatives – Briefing Materials” 

Introduction 

The mission of The Nature Conservancy (the Conservancy) is to conserve the lands and waters on which all life 
depends.  The Conservancy is a stakeholder to the DRECP and we are committed to using our on-the-ground 
experience and our scientific expertise to strengthen the DRECP conservation planning process.  

In the following pages, we recommend specific improvements to the DRECP.   

First, we strongly recommend that the DRECP delineate development focus areas based upon landscape-scale 
ecological assessments and best available science.  

Second, we recommend that the conservation planning process methodology be made clearer, more 
transparent, and broadly inclusive.   

Third, the DRECP should include clear, enforceable rule sets for the protection of water resources, especially 
groundwater.  

Lastly, the DRECP must incorporate a robust, uniformly applied and adaptively managed mitigation framework 
that first avoids, then minimizes and restores harm to resources, and compensates fully for any remaining harm 
to resources as a result of development activity.  

DRECP Alternatives 

The DRECP alternatives featured in the briefing materials do not include or reflect “fully developed alternatives 
or a full analysis of the draft alternatives” nor the “detailed conservation analysis”1. The five draft integrated 
alternatives thus do not explicitly identify biological goals and objectives and evaluate how these biological goals 
and objectives could be met for each proposed development focused area. Without this essential information, 
the Conservancy must recommend following the precautionary principle (as advocated by the DRECP Science 
Advisory Panel), which mandates that proposed development be limited to the most degraded areas.  As 
presented, none of the alternatives are configured to limit development to the most degraded areas; therefore 
we cannot support an alternative at this time.  In addition, we cannot support alternatives 3, 4, or 5, as all three 
of these alternatives present “very high”2 conflict with biological and conservation values, as noted by the REAT 
agencies.    

                                                            
1 Overview of DRECP Alternatives – Briefing Materials. July 25, 2012. Page 3.  
2 Overview of DRECP Alternatives – Briefing Materials. July 25, 2012. Pages 15, 16 and 17. 
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Within Appendix A we provide recommended modifications that would better focus alternatives 1 and 2 on 
degraded lands.  Within Appendix B we provide an ecoregional analysis of the DRECP Alternatives.   

Recommendations for the Conservation Planning Process 

The Nature Conservancy has developed and used science-based tools to achieve lasting conservation.3 
Landscape-scale ecological analysis is the operative heart of these tools. In our prior comments on the Initial 
Development Scenarios (May 2012) and the Draft Conservation Planning Process (July 2012), we stressed the 
importance of using landscape-scale ecological assessments, which include defining biological goals and 
objectives,  to plan land uses and make decisions about renewables project siting and mitigation.  As the DRECP 
moves ever closer to making firm commitments on land use, it is even more essential that it adopt landscape-
scale ecological assessments in energy siting and mitigation decision-making.  With this in mind, we provide the 
following recommendations to strengthen the framework and execution of the DRECP’s Conservation Reserve 
Design. 

1. We recommend that the conservation planning process methodology be made clearer, more transparent, 
and broadly inclusive.   We are concerned that the development focus areas (DFAs) have been delineated 
before the conservation analysis has been completed. Moving forward, we recommend that a reserve 
design be concurrently established, mapped and then simultaneously released with a revised package of 
development focus areas.  As the biological goals and objectives (BGOs) are finalized, the REAT agencies 
should analyze the reserve design that has been proposed to verify that the BGOs can be met with the 
existing proposed DFAs.  If the BGOs cannot be met, the development focus areas and reserve design should 
be refined until the goals are achievable by altering the configuration or the entire location of the DFAs to 
avoid any ecologically core or ecologically intact areas4.  The Conservancy’s July 2012, “Comments on the 
Materials under Review by the Independent Science Panel, dated June 19, 2012” provides our complete suite 
of recommendations for developing the DRECP Conservation Reserve Design.   

2. The “Plan-Wide Biological Reserve Context map” is not a conservation reserve design.  The “Plan-Wide 
Biological Reserve Context map” is precisely that: a map that provides context of the biological values across 
the desert. It does not, however, meet our definition of a conservation reserve design.  A conservation 
reserve design map is a geospatial representation of biological goals and objectives.  The development focus 
areas are proposed in the alternatives without the spatial representation of a reserve design.  Development 
focus areas portrayed spatially without a simultaneous portrayal of a reserve design that meets the 
biological goals and objectives falls short of meeting the fundamental legal requirements of the DRECP 
planning process.  

                                                            
3 For example, Conservation by Design, is used to identify the most important places for conservation, threats to the 
ecological health of those places, the best strategies to reduce those threats, and how to measure our effectiveness, via an 
eco-regional assessment process.  
4 As designated in: Randall, J. M., S.S. Parker, J. Moore, B. Cohen, L. Crane, B. Christian, D. Cameron, J. MacKenzie, K. 
Klausmeyer and S. Morrison. 2010. Mojave Desert Ecoregional Assessment. Unpublished Report. The Nature Conservancy, 
San Francisco, California. 106 pages + appendices. Available at: 
http://conserveonline.org/workspaces/mojave/documents/mojave-desert-ecoregional-2010/@@view.html. 
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3. The following should be added to DRECP Conservation Area Design and Assembly Principles5:  

3.1. Protect large unfragmented blocks of land – These provide internal connectivity and are in many cases 
linked to other large habitat blocks.  Also, because they may have not been well studied, these lands 
are likely to contain undocumented species and assemblages;  

3.2. Protect springs, seeps, and watercourses – These are sites of extreme importance for the survival of 
many desert animals (vertebrate and invertebrate), some plant species, and narrowly-restricted natural 
communities; and  

3.3. Protect groundwater infiltration areas – These are poorly known for most of the California Deserts, 
although some have been identified along the northern slopes of the San Gabriel and San Bernardino 
Mountains.  They are of utmost importance for the long-term persistence of aquifers which are in many 
cases crucial to the survival of many native animals and plants in the desert and surrounding systems. 

4. The “Plan-Wide Biological Reserve Context map” should include renewable energy development.  While 
“legislatively and legally protected areas” are depicted as part of the “Plan-Wide Biological Reserve Context 
map”, the map fails to include areas that have already been disturbed by renewable energy development 
(e.g., Ivanpah SEGS).  Therefore, the maps provide an incomplete view of the current land use and 
conservation value of the plan area - they emphasize what is currently conserved, but do not acknowledge 
existing renewable energy projects or projects under construction.  This makes a true assessment of 
cumulative impact or landscape connectivity impossible, both of which are necessary steps to completing an 
effective reserve design for the DRECP.  We recommend that future maps of conservation/biological values 
within the plan area take into account the development footprint of existing renewable energy facilities and 
those currently under construction.  

5. Incorporate expert recommendations. We assume and request confirmation that the DRECP will use the 
information from the recent Independent Science Advisor review and the recently completed vegetation 
mapping to update the “Plan-Wide Biological Reserve Context map” and inform development of the 
Conservation Reserve Design. This step is critically important because improvement of the accuracy of the 
Reserve Design is key to ensuring the DRECP achieves biological goals and objectives and sites renewable 
energy resources in the most appropriate places. The Independent Science Advisory panel was selected to 
perform this function and is best qualified to review critical species and habitat information.  

Protection of Water Resources within the DRECP 
 

In the arid lands and deserts of California, long-term conservation and protection of water resources is critical to 
maintaining ecosystems, habitats, and species.  The siting and operation of utility-scale solar generation facilities 
in these arid and desert environments can have far reaching direct and indirect adverse effects including loss of 
water resources; modification of the natural surface water and groundwater flow systems; alterations of the 
interactions between groundwater and surface water; contamination of aquifers; and water quality degradation 

                                                            
5 Overview of DRECP Alternatives – Briefing Materials. July 25, 2012. Page 10.  
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by runoff, excessive withdrawals, or chemical leaks and spills. Of these, the most important is the loss of surface 
water resources linked to excessive groundwater withdrawals.  

Some desert renewable energy facilities (e.g., solar thermal and geothermal facilities) intend to rely on long 
term groundwater pumping for their construction, operation and maintenance.  Adverse effects of this pumping 
can extend widely, last for a very long time, and be difficult to predict and detect, and potentially cause 
irreparable harm to aquifers and surface ecosystems. In our view, protection of desert water resources warrants 
strong and specific requirements for water —particularly groundwater – use by developers.   

First, we recommend that for each DFA under consideration, the DRECP should conduct an analysis of 
groundwater aquifer and groundwater dependent resources.  

Second, we recommend that the DRECP adopt comprehensive, clearly articulated water rule sets to protect 
scarce, at-risk groundwater resources within DFAs. These rule sets should include the following:  

1. Prohibition on any groundwater withdrawal by a renewable energy facility from a groundwater basin 
that will cause or contribute to withdrawals over the perennial yield of the basin, or cause an adverse 
effect on ESA-listed or other special status species or their habitats over the long term. However, where 
groundwater extraction may impact groundwater dependent ecosystems, and especially within 
groundwater basins that have been over appropriated by state water resource agencies, renewable 
energy projects may qualify where the developer commits to provide mitigation measures that will 
provide a net benefit to that specific groundwater resource (e.g. purchase and retirement of other 
groundwater permits within the same basin);  

2. All projects undertake robust hydrological studies that use all available data and accepted models that 
specifically define groundwater basins and surface water and groundwater interactions, sustainable 
yields, and long term effects, of all existing and probable withdrawals, including likely effects related to 
climate change;  

3. Groundwater monitoring with triggering provisions that specify automatically imposed remedies for 
reductions in groundwater use in the event that monitoring or modeling shows that adverse effects are 
likely to occur, or are occurring;  

4. Where existing data and models are not available to adequately describe key hydrological conditions in 
the target groundwater basin and affected aquifers and the effects of proposed pumping, the applicant 
should be required to underwrite sufficient data collection and models as a condition of receiving 
permit approval;  

5. Documentation that demonstrates that the proposed project is designed to use the best available 
technology for limiting water use that is applicable to the specific generation technology as well as 
during construction and operations, subject to review and additional mitigation; 

6. Best Management Practices (BMPs) should also include requirements for compensatory groundwater 
mitigation in the form of acquisition and retirement of senior groundwater water rights in multiples of 
the projected pumping levels, retained for conservation use. Where limited exceptions, site-specific 
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allowances or variances from generally applicable rules are authorized, the burden of proof should lie 
on the project applicant to demonstrate the absence of harm when proposing an alternative course of 
action. 

To help improve desert groundwater protection, The Nature Conservancy has developed a set of recommended 
BMPs, including key monitoring, modeling and mitigation elements that will minimize the adverse effects of 
utility scale solar plant groundwater pumping.  These TNC-developed standards (Appendix C), are designed to 
complement the relatively well-established regulatory framework for assessing and mitigating ecological 
impacts of development projects above ground, and would require desert solar project applicants to assess, 
avoid and mitigate impacts to groundwater dependent ecological resources.  

Creating a Mitigation Framework for the DRECP 

The DRECP has the opportunity to create an effective mitigation framework that protects public and private 
lands with measures that deliver lasting, tangible results. As the basic rule of thumb, the DRECP should ensure 
all mitigation be additional, enduring, monitored, account for the full cumulative impact of development, and be 
at a sufficient scale to ensure ecological viability. The “Overview of DRECP Alternatives”, and the “Conservation 
Planning Process Documents (released in June 2012)” are largely silent on many aspects of the mitigation 
hierarchy; the intent of our recommendations here is to demonstrate how the DRECP can use the mitigation 
hierarchy as the basis of a renewable energy program.   

The Nature Conservancy’s detailed recommendations for creating a mitigation framework for the DRECP can 
be found in Appendix D.   

The selection of several of the DFA alternatives appears to overlook the first, and in terms of limiting harm, most 
important, element of the mitigation hierarchy: avoid development in ecologically important areas.  A number 
of Ecologically Core lands (based upon TNC’s 2010 Mojave Desert Ecoregional Assessment6) are included in most 
of the alternatives7.  In this regard, we recommend that the DRECP alternatives eliminate all Ecologically Core 
lands from consideration as part of an improved DFA.  

Beyond the elimination of Ecologically Core lands, the DRECP should include rule sets, i.e. best management 
practices that all facilities must implement to minimize harm to species and habitats.  Requiring, for example, 
such actions as reducing groundwater use and eliminating disturbance where rare plants or habitats exist, will 
help avert and reduce the severity of harm to ecological resources. Carefully conducted restoration of habitat 
impacts can also contribute significantly to reducing the long-term effects of facility siting, although restoration 
of desert lands, once disturbed, is quite difficult, very expensive at scale, and should be cautiously pursued, 
based upon recent studies on the subject (Abele 2011). 

                                                            
6 As designated in: Randall, J. M., S.S. Parker, J. Moore, B. Cohen, L. Crane, B. Christian, D. Cameron, J. MacKenzie, K. 
Klausmeyer and S. Morrison. 2010. Mojave Desert Ecoregional Assessment. Unpublished Report. The Nature Conservancy, 
San Francisco, California. 106 pages + appendices. Available at: 
http://conserveonline.org/workspaces/mojave/documents/mojave-desert-ecoregional-2010/@@view.html. 
7 Overview of DRECP Alternatives – Briefing Materials. July 25, 2012. Table 5.2, Page 69.  
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Lastly, the design of compensatory mitigation actions on public lands deserves particular attention, since the risk 
of making investments that are not durable is high. We recommend the following principles be incorporated in 
public lands mitigation to ensure that those mitigation dollars will result in lasting benefits.  As noted by the 
Conservancy at the stakeholder meeting on July 25, 2012, mitigation on public lands must be durable. The 
fundamental concepts of durability are: 

� Durability as to designation – i.e., no executive branch action can undo the designation 

� Durability as to management – i.e., the land management agency has both the authority and the 
responsibility to remove threats to and improve the status quo for covered species 

� Durability as to funding – i.e., ongoing funding for conservation management is assured 

In brief summary, our recommendations are: 

1. Follow the mitigation hierarchy—avoid, minimize, compensate. Do not include Ecologically Core lands in 
DFAs. Set and enforce rule sets that will avert and reduce harm. Provide incentives to locate development in 
low ecological conflict areas and disincentives to siting in high ecological conflict areas. 
 

2. Implement a regional compensatory mitigation program based on landscape-scale ecological assessments 
that protect the most important functions, assemblages of species, and specific habitats, rather than 
approving one-off actions based on project proximity alone.  

 
3. Ensure that mitigation lands are permanently protected for their ecological values, and that mitigation 

actions are clearly described, transparent, enforceable, well-funded, monitored for long-term effectiveness, 
and adaptively managed. 

 
4. Include focus on a broad variety of species and habitats rather than just listed and sensitive species, and 

assess cumulative impacts in setting program goals. 
 
5. Make federal, state and local mitigation programs and requirements internally consistent and compatible, to 

the extent legislatively possible, and ensure that programs and specific mitigation actions subject to public 
review and comment prior to adoption.  

 
6. Mitigation on public lands must be additive—i.e., not substitute for existing agency obligations—and 

enduring.   Land uses that are known or suspected to negatively impact the functionality of native ecological 
systems (e.g., Mining, inappropriate OHV use, livestock grazing) should be prevented.  Land use 
classifications relied on for ecological protection should not be subject to administrative alteration.   

 
7. Impacts to surface water and groundwater resources should always require mitigation plus offset.   
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Appendix A: Comments on Alternatives 1 and 2: Place-based Feedback 
 

The Nature Conservancy has assessed Alternatives 1 and 2 to identify specific place-based conflicts with 
conservation values. We recommend that the following areas be analyzed further and that Alternatives 1 and 2 
be modified to eliminate conflicts with conservation values.  Alternatives 3, 4, or 5, are not addressed, as these 
alternatives present “very high”8 conflict with biological and conservation values, as noted by the REAT agencies.    

Alternative 1: 

� Amargosa River corridor along Highway 127 north of Shoshone. This is a very remote location and a 
Conservancy Project Area.  

� The southern portion of the Amargosa Valley near the state line: Conservancy Project Area.  

� Chicago Valley along Highway 178: Conservancy Project Area. 

� Area near state line on road to Pahrump: all lands designated as Ecologically Core in Mojave Desert 
Ecoregional Assessment. 

� Mesquite Valley Road area near state line: some lands designated as Ecologically Core in Mojave Desert 
Ecoregional Assessment. 

� Mesquite Valley Playa: all lands designated as Ecologically Core in Mojave Desert Ecoregional 
Assessment. 

� Corridor between Soda Mts. and Avawatz Mts.: important for connectivity, all lands designated as 
Ecologically Core or Ecologically Intact in Mojave Desert Ecoregional Assessment. 

� I-15 corridor through Soda Mountains: important for connectivity. 

� Kelso-Cima Road along western border of Mojave National Preserve: immediately adjacent to preserve; 
all lands designated as Ecologically Core or Ecologically Intact in Mojave Desert Ecoregional Assessment, 
very remote location. 

� West of Afton Canyon, south of 1-15: some lands designated as Ecologically Core in Mojave Desert 
Ecoregional Assessment. 

� Near Lone Pine: some lands designated as Ecologically Core in Mojave Desert Ecoregional Assessment. 

� Coso Junction on 395: all lands designated as Ecologically Core in Mojave Desert Ecoregional 
Assessment. 

                                                            
8 Overview of DRECP Alternatives – Briefing Materials. July 25, 2012. Pages 15, 16 and 17. 
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� Cantil: some lands designated as Ecologically Core or Ecologically Intact in Mojave Desert Ecoregional 
Assessment. 

� East of Saddleback Butte: immediately adjacent to a State Park. 

� West of Saddleback Butte: some lands designated as Ecologically Core in Mojave Desert Ecoregional 
Assessment. 

� Amboy: some lands designated as Ecologically Core in Mojave Desert Ecoregional Assessment, very 
remote location. 

� Big Maria Mts. north of Blythe: large swaths of land designated as Ecologically Intact in Mojave Desert 
Ecoregional Assessment. 

� Between Algodones Dunes and Chocolate Mts.: important connectivity between valley floor and Mts., 
some lands designated as Ecologically Core or Ecologically Intact in Mojave Desert Ecoregional 
Assessment. 

 
Alternative 2: This Alternative designates too much land in the west Mojave for development and therefore 
precludes long-term viability of any target species in this subregion. In order to support this Alternative, we 
would need to see clear biological goals and objectives for the West Mojave subregion and revised DFA 
boundaries that allow for the BGOs to be achieved.  

� Cantil, Coso Junction, West of Saddleback Butte, and Mesquite Valley Road area near state line: Same 
concerns as in Alternative 1.   

� Silurian Valley north of Baker: bat conservation area, important connectivity, large swaths of land 
designated as Ecologically Intact in Mojave Desert Ecoregional Assessment. 

� Extreme West Mojave north of Ave. A: important connectivity, large swaths of land designated as 
Ecologically Core or Intact in Mojave Desert Ecoregional Assessment. 
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Appendix B: Ecological Analysis of the Overview of DRECP Alternatives 

The Nature Conservancy has completed a preliminary assessment of how the proposed alternatives 
could affect biological diversity by using spatially explicit information about the conservation value of 
lands and waters derived from ecoregional assessments. Completed by the Conservancy and its 
partners, these ecoregional assessments1 collectively cover the Mojave Desert Ecoregion and the 
portion of the Sonoran Desert Ecoregion contained within California.  The assessments permit the 
Conservancy to provide probative, science-based comments on the alternatives within these regions.  

Conservation Values 

The high degree of ecological intactness of the Mojave Desert Ecoregion and the Sonoran Desert of 
California, along with the presence of representative species and natural communities in numerous 
locations, led the Nature Conservancy to designate a significant portion of these desert regions as either 
Ecologically Core or Ecologically Intact. Large expanses of this landscape (86%) are mostly undisturbed, 
and together they constitute one of North America’s last great wilderness areas. Disturbance of these 
desert areas through renewable energy development could have significant and long-lasting impacts on 
the ecological function of the larger system, in addition to consequences for species viability throughout 
these desert regions. 

Alternatives 1 (“Disturbed Lands/Low Resource Conflict Alternative”) and 2 (“Geographically 
Balanced/Transmission Aligned Alternative”) are likely to overlap significantly fewer acres of important 
conservation lands. The Conservancy analyzed Mojave Desert conservation values and found that, 
relative to Alternative 5, Alternative 1 reduces the area of high conservation value (i.e., Ecologically Core 
lands2) impacted by development by nearly 54% (from 200,588 acres to 108,742 acres), and Alternative 
2 similarly reduces the area of development impact on ecologically core lands by nearly 53% (from 
200,588 acres to 107,022 acres).  Alternatives 1 and 2 will be improved by incorporating the 
Conservancy’s recommendations within Appendix A.  

The consequence of opening an excess of acres to development is placing more core ecological areas at 
risk of conversion and degradation. Within the Mojave Desert Ecoregion and the Sonoran Desert of 
California, the Integrated Alternative 3 (“West Mojave and Tribal Sensitivity Emphasis Alternative”) 
would expose approximately 184,697 acres of Ecologically Core lands to renewable energy development 

                                                            
1 Assessments used include, The Nature Conservancy’s Mojave Desert Ecoregional Assessment, the Western 
Mojave Desert Assessment of Least Environmental Conflict for Solar Development, A Framework for Effective 
Conservation Management of the Sonoran Desert in California, the Tehachapi Conservation Action Plan, and the 
Framework from Cooperative Conservation and Climate Adaptation for the Southern Sierra Nevada and Tehachapi 
Mountains. 
2 As designated in: Randall, J. M., S.S. Parker, J. Moore, B. Cohen, L. Crane, B. Christian, D. Cameron, J. MacKenzie, 
K. Klausmeyer and S. Morrison. 2010. Mojave Desert Ecoregional Assessment. Unpublished Report. The Nature 
Conservancy, San Francisco, California. 106 pages + appendices. Available at: 
http://conserveonline.org/workspaces/mojave/documents/mojave-desert-ecoregional-2010/@@view.html. 
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(Table 1). Ecologically Core lands are those identified as having the highest conservation value by the 
Nature Conservancy and partners. Integrated Alternative 4 (“Southeast Emphasis Alternative”) would 
open approximately 90,491 acres of Ecologically Core lands to potential renewable energy development.  
Integrated Alternative 5 (“Increased Geographic and Technology Flexibility Alternative”) would open 
approximately 200,588 acres of Ecological Core lands to potential renewable energy development.   
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Table 1: Acreage by Conservation Value of the DRECP Alternatives 

Scenario 
Ecologically 

Core 
Ecologically 

Intact 
Moderately 
Degraded 

Highly 
Converted 

Alternative 1 108,742 217,102 489,884 533,950 

Alternative 2 107,022 283,264 616,003 620,191 

Alternative 3 184,697 290,468 617,541 504,258 

Alternative 4 90,491 206,664 323,008 702,568 

Alternative 5 200,588 437,823 702,568 856,096 

Figure 1:  Proportions of Land in each of the Four Conservation Value Categories for each of the Five 
Proposed Alternatives Located in the Mojave Desert Ecoregion or the California portion of the Sonoran 
Desert Ecoregion. 
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Conflict Categories in the West Mojave 

In 2012, the Conservancy completed its Western Mojave Desert Assessment of Least Environmental 
Conflict for Solar Development. The western Mojave contains important ecological values, including 
some species that exist nowhere else on Earth, and has very high solar resource potential, is in close 
proximity to the largest energy market in California, and is, in general, more ecologically degraded than 
the rest of the ecoregion. 

Through this assessment the Conservancy designated areas of least conflict to highest conflict for 
renewable energy development. Within the western subregion of the Mojave Desert in California, the 
Integrated Alternative 2 (“Geographically Balanced/Transmission Aligned Alternative”) would expose 
approximately 74,056 acres of Very High conflict lands to renewable energy development (Table 2).  
Very High conflict areas are those identified as having the highest conservation value by the Nature 
Conservancy. Integrated Alternative 3 (“West Mojave and Tribal Sensitivity Emphasis Alternative”) 
would expose approximately 184,697 acres of Very High conflict lands to renewable energy 
development. Integrated Alternative 4 (“Southeast Emphasis Alternative”) would open approximately 
31,133 acres of Very High conflict lands to renewable energy development.  Integrated Alternative 5 
(“Increased Geographic and Technology Flexibility Alternative”) would open approximately 111,816 
acres of Very High conflict lands to renewable energy development.   
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Table 2: West Mojave Conflict Categories in DRECP Alternatives 

Alternative Very High 
Conflict 

High 
Conflict 

Medium 
High Conflict 

Medium 
Low Conflict 

Low Conflict Very Low 
Conflict 

Alt. 1 35,544 47,704 58,088 232,607 14,163 13,787 

Alt. 2 74,056 80,654 120,029 343,598 43,475 54,393 

Alt. 3 168,082 116,004 147,164 361,057 43,835 54,929 

Alt. 4 31,133 8,165 2,493 59,294 9,564 6,193 

Alt. 5 111,816 71,821 107,138 346,474 38,153 47,206 

Figure 2:  Proportions of Land in each of the Conflict Categories for each of the Five Proposed 
Alternatives Located in the West Mojave ecoregion. 
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Tehachapi Region 
 
The southwest section of the DRECP planning area overlaps with the planning area of a region wide 
conservation analysis carried out in 2009 and 2010 by the Audubon California, the Sequoia Riverlands 
Trust, the Sierra Business Council, and The Nature Conservancy.  The results were the completion of the 
Climate-adapted Conservation Plan for the Southern Sierra Nevada and Tehachapi Mountains and the 
formation of an alliance among the groups called Southern Sierra Partnership (SSP).  One of the 
outcomes of the SSP planning process was a regional conservation design.  This map of conservation 
priorities takes into account the current distribution of conservation targets (e.g. vegetation 
communities under represented on public lands and the distribution of sensitive species) and threats 
(road density, intensive agriculture and housing density).  The map also incorporates the effects of 
climate change (projected habitat loss due to the continued increase in temperatures projected for the 
region) and landscape features that should facilitate species response to climate change (e.g. steep 
slopes and areas with high topographic moisture potential).  As there is only a small overlap between 
the two planning areas, the discussion below is only relevant to those areas.  Additional analyses were 
conducted by The Nature Conservancy, Audubon California and Tejon Ranch Conservancy within the 
vicinity of Tehachapi to refine conservation priorities within this smaller landscape.  The result was the 
Tehachapi Conservation Action Plan. The intersections of these planning boundaries with the efforts of 
the DRECP are depicted in Tehachapi Figure 1. 

An analysis of cumulative impacts was not possible as a result of the complex regulatory process 
associated with currently pending, proposed and approved wind projects in the eastern Tehachapi and 
southern Sierra Nevada Mountains.  Additional conflict currently exists between recreational uses and 
resource protection on lands identified as Biological Conservation Lands.  The current condition of 
identified Biological Conservation Lands along portions of Dove Spring and Jawbone Canyons, for 
example, is heavily degraded and should not be considered habitat for any of the covered species. The 
discussion below focuses solely on the direct impacts development within the DRECP’s DFAs would have 
on SSP and Tehachapi conservation areas.  All DFAs that overlap the SSP conservation areas have been 
identified as “High Conflict Development Focus Areas” in the Stakeholder Briefing Materials, indicating 
an understanding of the importance of these areas for both covered species and wildlife connectivity by 
the preparers of the DRECP. 

Alternative 1 has very little overlap with priority conservation areas identified by the SSP and Tehachapi 
planning efforts as DFAs are focused further east (Tehachapi Figure 2).  There is one roughly 450-acre 
DFA area overlapping with Tier 1 (Highest priority) SSP conservations areas immediately north of 
Highway 58 between Sand Canyon Road and Cache Creek Boulevard.  Selection of this alternative would 
likely not impact the critical goal of maintaining a north-south wildlife linkage along the eastern 
Tehachapi Mountains identified by both the SSP and Tehachapi planning efforts. 

Alternative 2 has very high overlap with priority conservation areas identified by the SSP and Tehachapi 
planning efforts (Tehachapi Figure 3).  There is significant overlap along the Highway 58 corridor south 
to Oak Creek Road and Limestone Peak.  Under Alternative 2 wind and solar DFAs extend west to the 
eastern edge of the City of Tehachapi severing the eastern Tehachapi wildlife linkage.  In combination 
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with the city and the communities to the west of the city (e.g. Bear Valley Springs), the additional 
renewable energy development would not only severe the wildlife linkage within the DRECP boundary, 
it significantly reduce its functionality west to Bear Mountain.  Severing the linkage will significantly 
impact current conservation investments by public agencies and private organization in the region.  
Additional overlap with SSP conservation priorities occurs along the eastern boundary of Tejon Ranch 
from north of Cottonwood Creek south to the California Aqueduct.  The areas of Tejon Ranch adjacent 
to the DFAs in this area are either covered by existing conservation easements or to be conserved under 
an existing conservation agreement.  As a result, the DFAs threaten to place high conflict land uses (wind 
and/or solar) immediately adjacent to conservation areas designed to protect the endangered California 
condor, golden eagles and migratory bird routes. 

Alternative 3 has the most overlap with priority conservation areas identified by the SSP and Tehachapi 
planning efforts (Tehachapi Figure 4).  Alternative 3 overlaps with the SSP and Tehachapi conservation 
areas in the same locations as Alternative 2 as well as in an additional section along the boundary with 
Tejon Ranch and additional areas to the north.  The additional overlap areas to the north occur in the 
vicinity of Fremont, Sand and Grapevine Canyons near the Inyo-Kern County line adjacent to ACEC lands.  
As a result, Alternative 3 not only severs the eastern Tehachapi Mountains wildlife corridor, it introduces 
significant impacts adjacent to private conservation lands and public lands reducing their ability to 
support resident and migratory wildlife. 

Alternative 4 has no overlap with priority conservation areas identified by the SSP and Tehachapi 
planning efforts as a result of being the Southeast Emphasis alternative.  As a result all DFAs are 
concentrated in areas where the planning efforts do not overlap. 

Alternative 5 has intermediate overlap with priority conservation areas identified by the SSP and 
Tehachapi planning efforts (Tehachapi Figure 5).  As with Alternatives 2 and 3, there is significant 
overlap along the Highway 58 corridor south to Oak Creek Road and Limestone Peak.  Under Alternative 
5 wind and solar DFAs extend west to the eastern edge of the City of Tehachapi severing the eastern 
Tehachapi wildlife linkage.  In combination with the city and the communities to the west of the city 
(e.g. Bear Valley Springs), the additional renewable energy development would not only severe the 
wildlife linkage within the DRECP boundary, it significantly reduce its functionality west to Bear 
Mountain.  Severing the linkage will significantly impact current conservation investments by public 
agencies and private organization in the region.   As with Alternative 3, Alternative 5 overlaps with 
priority conservation areas in the vicinity of Fremont, Sand and Grapevine Canyons near the Inyo-Kern 
County line adjacent to ACEC lands.  There is an additional very small area (roughly 300 acres) of overlap 
immediately east of Tejon Ranch near the Kern-Los Angeles County line.  This places a small amount of 
highly incompatible land-uses immediately adjacent to Tejon Ranch conservation lands; however 
compared to Alternatives 2 and 3 the anticipated impacts would be low. 
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Tehachapi Figure 2
DRECP Boundary

SSP Conservation Area
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Tehachapi Figure 3
DRECP Boundary

SSP Conservation Area

Alternative 2
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Tehachapi Figure 4
Alternative 3

DRECP Boundary

SSP Conservation Area
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Tehachapi Figure 5
Alternative 5

DRECP Boundary

SSP Conservation Area
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Appendix C: Protection of Water Resources within the DRECP 

The attached is the Conservancy’s “Principles for Responsible Water Use by Solar Energy Facilities in the 
Southwestern Deserts of the U.S.” The Nature Conservancy, 2012. 
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Principles for Responsible Water Use by 

Solar Energy Facilities in the 

Southwestern Deserts of the U.S. 

Introduction  
Large-scale solar development is an important component of a comprehensive renewable energy 
portfolio for the United States, and The Nature Conservancy encourages responsible siting of solar 
energy facilities.  We work with natural resource agencies, energy developers and communities to 
ensure that solar development in the Mojave, Great Basin, and Sonoran deserts contributes to a more 
balanced energy portfolio, while preserving the unique ecological resources of our desert landscapes 
and ecosystems.   

Industrial scale solar facilities can require significant amounts of water for cooling, cleaning mirrors, 
generating steam, and plant operations. Water use—especially pumped groundwater –in the desert can 
adversely affect ecological resources.. Yet, there is an absence of clearly articulated, scientifically robust 
agency guidelines for water resource management and protection in the desert.   

Impacts to the relatively few, usually small, riparian or wetland areas where water is present at the 
surface can have far-reaching implications for ecosystems and species, exacerbated by the effects of 
climate change.  

Even small increases in water use can cause dramatic changes in water conditions, including critical 
reductions in spring flows, stream flows, wetland areas and groundwater levels; these losses, in turn, 
can devastate ecosystems that depend on the water. Because of the very low precipitation inputs, and 
correspondingly low flow-through rates in desert groundwater systems, impacts of groundwater 
pumping become evident very slowly and can persist for extremely long periods of time. 

Given the importance of water to natural ecological systems in the desert, and the prospect of 
significant new demand for water by new solar facilities, it is critically important to establish standards 
and guidelines to prevent unacceptable impacts to local ecosystems.  

We propose that the solar industry voluntarily adopt the following standards as best management 
practices and mitigation requirements. Individual facility measures should be formulated and adopted 
as permit requirements through applicable federal (NEPA) and state (CEQA) environmental review 
processes following these principles.  

Establish the Physical and Biological Context 
Inventory Water-focused Ecosystems and Water Conditions that Support Them – Identify   natural 
features where surface waters exist, including areas where near-surface groundwater conditions 
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support unique habitats. Conduct a thorough inventory of natural water features in the basin, including 
springs, streams (ephemeral and perennial), areas of high groundwater levels and the ecosystems that 
depend on these resources. This inventory should include: 1) a characterization of the water-supported 
habitat and the species that are known to reside in or otherwise depend upon the habitats; and 2) a 
characterization of the water conditions that support the habitat.  

Understand Basin Water Balance – Prepare a comprehensive basin water balance for the relevant flow 
system using best available information to estimate inflows, outflows, developed use, and relative 
magnitude of new or planned water development. A basic understanding of the water balance for a 
given desert valley or watershed is essential to evaluating the reasonableness of each proposed 
development site. The appropriate flow system boundaries for defining the “basin” of interest must be 
established for each solar development site, and the rationale for that flow system definition should be 
developed using the best available information. In some cases, the flow system of relevance may be a 
single, isolated valley-fill groundwater basin, and in other cases the flow system may include 
downstream or adjacent valleys that receive, or may receive water, via surface or subsurface flows from 
the valley where the project is located. Cases of interbasin hydrologic connectivity via permeable 
bedrock aquifers are well documented in the region, and the possibility of this type of hydrologic 
connectivity should be explicitly considered. If an evaluation of the water balance defining “sustainable 
yield” already exists, it should be updated to reflect the most recent precipitation and water use data 
and new understanding of geology.  

Consider Cumulative Impacts of Multiple Projects – Base all water resource evaluations on assumptions 
that consider the potential cumulative impacts of all current and reasonably likely future development 
in a basin, including non-energy water uses.  

Conduct Groundwater Modeling – Require groundwater modeling to anticipate and avert impacts that 
would otherwise not be noticed until after it is too late to take corrective action.  In many desert 
settings, the impacts of groundwater pumping may become evident over very long periods of time. In 
this case, reliance only on monitoring to identify impacts would mean permanent loss of natural 
communities. Therefore, modeling must be included in each development approval to anticipate the 
range of responses that may be expected over long periods of time, and to shape water use and 
monitoring strategies that ensure water resource sustainability in the basin, For each basin in which 
development is planned, a groundwater model should be built using the best available information, and 
simulations should be conducted to better understand the long-term (100-year range) response to the 
different development scenarios.  

Resolving Uncertainty – In some instances, key information or parameters needed to understand and 
model the effects of groundwater pumping may be missing. Until adequate information is available, 
conservative (reasonable worst case) assumptions should be used to bound water withdrawal and use 
approvals. In all cases, collection and analysis of additional critical data and information during project 
life should be required. Where new information predicts significant adverse effects, conditions of water 
use should be appropriately modified.   
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Project Design  
Minimize Project Water Use – Minimize water use through selection of power production and 
associated technologies and operational protocols. As an example, use of dry cooling for concentrating 
solar generation facilities (or photovoltaic generation) should be emphasized and incentivized over wet 
cooling technologies. In addition, long-term operations protocols that minimize on-going water use for 
cleaning, dust control, and all other plant uses should be incorporated in solar development plans and 
permits.  

Reduce Third-Party Water Use – Where there is already some level of developed water use in the basin,  
development permits should require a net reduction in total basin water use, unless a credible analysis 
demonstrates that additional water development can be accommodated in the basin without any 
negative environmental or water supply sustainability impacts. Mechanisms for meeting this 
requirement may include: 1) acquiring existing water rights to supply the facility and retiring or reducing 
the previous use of the acquired water to accommodate the planned new use or 2) providing for 
reduction in current use to accommodate the new use without increasing the total water use.  

Access Other Renewable Water Sources – Where the infrastructure already exists, renewable water 
sources from outside of the basin should be considered as a water source for developments. While 
many desert valleys are isolated and wholly reliant on local water supplies, in some cases water sources 
from outside the basin, such as Colorado River water, California State Water Project Water, or 
desalination water may be accessible, and use of these outside resources may provide immediate and 
long term benefits. In these cases, an evaluation of the relative risks, costs and benefits of these 
renewable sources, as compared with using limited local water sources should be conducted. Where 
such an analysis indicates that use of renewable surface water supplies may be favorable and may avoid 
or reduce impacts from use of resident groundwater water supplies, preference should be given to use 
of renewable water sources.  

Use Optimal Withdrawal Sites – Minimize impacts to natural water features by choosing the best 
withdrawal locations. In some cases, the specific location at which water is withdrawn from a source, 
whether surface water or groundwater, may be more or less detrimental to the ecosystems that depend 
on the water. Development plans should choose least harmful locations of water withdrawals, including 
groundwater withdrawals. In cases where new use will replace existing uses, the location of withdrawals 
should be moved if impacts can be reduced by such a relocation. 

Long Term Project Operations 
Conduct Appropriate Monitoring and Modeling – Long-term operation of the solar site should include 
appropriate monitoring of the water conditions, guided by updated modeling. Monitoring should 
include local and regional groundwater levels and related surface water flows. An approved 
development plan should include sponsoring or participating in a comprehensive basin monitoring plan 
that is periodically updated with new information.  
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Identify Triggers and Develop Contingency Plans – Permits should require clearly articulated triggers 
that indicate when groundwater pumping is likely to cause an unacceptable drop in water levels or 
adverse water quality changes, and identify contingency plans and predictable and enforceable 
mitigation steps if those triggers are reached. 

Compensate for Groundwater Impacts – Compensatory actions for groundwater impacts may be 
required to offset impacts at any point during the life of the project. Acquisition of ecologically valuable 
land with associated water rights is an available and preferred mode of compensation. 
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Appendix D: Mitigation Recommendations for the DRECP 
 

The Nature Conservancy believes that the DRECP can devise and implement mitigation protocols that benefit 
both people and nature.  We have learned in our experience as land managers that conservation and human 
uses can co-exist when human uses, such as renewable energy development, observe a common sense and 
practicable mitigation hierarchy based on avoidance, minimization, and mitigation (offset) of harm. 

In particular, we urge the REAT agencies to explicitly integrate the Council of Environmental Quality (CEQ) 
January 14, 2011 guidance titled “Appropriate Use of Mitigation and Monitoring and Clarifying the Appropriate 
Use of Mitigated Findings of No Significant Impact” into the DRECP. Adopting this recommendation would 
address many of the needs of the DRECP regarding mitigation and monitoring.  

The Mitigation Hierarchy: Avoidance and Minimization  

In the first step, avoidance, the mitigation hierarchy calls for renewable energy facilities to be sited in locations 
that avoid the most ecologically important and/or sensitive habitats entirely. We reiterate our recommendation 
that BLM use landscape-scale ecological assessments to identify and avoid areas and associated species and 
habitats that are ecologically core, sensitive and/or intact.  

In the second step of the mitigation hierarchy, minimization, facilities should be sited and operated in a manner 
that avoids or minimizes harm to habitats and species. This means identifying, developing, and employing BMPs 
that have been determined to be applicable to a given renewable energy project and that actually limit harm to 
habitats and species. These BMPs would also specify which monitoring and enforcement mechanisms are 
applicable and should be adopted. Adaptive management should also be included in the BMPs to allow project 
modification based on the results of monitoring the actual, as distinct from projected, ecological impacts of the 
renewable energy project, taking into account variances over time from the ecological conditions that may have 
been initially presumed to be stable over the projected life of the project.  

The Mitigation Hierarchy: Offset of Unavoidable Impacts - A Compensatory Mitigation Program  

For those impacts that cannot be avoided or minimized, effective measures must be taken in the face of 
unavoidable negative impacts to affected habitats and species to ensure viability of species and habitats over 
time. A successful mitigation framework established in the DRECP must offer a way to offset impacts, i.e. a 
compensatory mitigation program that is adaptable to differences in the DFAs, individual projects and 
technologies. It must reflect varying availabilities of private lands. It must account for the full cumulative impact 
of projects across a landscape, and be at a sufficient scale to ensure ecological viability. It must be as enduring 
and long-lasting as the impacts, i.e. in perpetuity. 

To ensure unavoidable impacts are fully offset, the Conservancy recommends that the REAT agencies establish 
an off-site mitigation program within the mitigation framework that, in addition to acquisition of private lands, 
allows for durable and enduring mitigation on BLM-administered lands where impacts cannot be addressed 
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through acquisition and long-term management of private lands. To effectively mitigate on public lands, the 
mitigation investment must be durable, as described on page 6 in this letter.  

Adequate mitigation is unlikely to be achieved by attempting to treat each project, and the required offsets of 
that project, separately. This “one off” approach historically has resulted in a patchwork of small “mitigation 
offset” sites that are of insufficient scale and connectivity to be ecologically viable, or to actually fully offset 
impacts over time. We recommend the REAT agencies explicitly address the need to focus mitigation 
investments (offsets) from a number of projects collectively to increase the likelihood of actually achieving an 
effective and enduring offset of ecological impacts.  

Following are the Conservancy’s specific recommendations on the elements of an off-site, compensatory 
mitigation program as the basis of regional mitigation plans.  

Elements of a Regional Mitigation Plan  

A regional mitigation plan encompasses a robust compensatory mitigation program that consists of the 
following six elements:  

 
1. An ecological baseline upon which unavoidable impacts are assessed.  

 
What is the current ecological status of the landscapes to be developed? What is the habitat quality and 
level of intactness, where do the species occur and what is their population status and viability? What 
species are rare, sensitive, endemic, threatened, endangered? What are the aquatic, surface water and 
groundwater resources and what is their status? Where are the wildlife migratory corridors, where is 
connectivity of habitats critical in the face of climate change? What ecological trends are underway and how 
do we expect them to impact species and habitats?  

The information and data to inform these and other questions form the ecological baseline from which to 
assess the impacts, both site specific and cumulative, from renewable energy development. Obviously, this 
baseline is not static – in addition to renewable energy development many other factors are at play that will 
influence the baseline one way or another for specific species and habitats over time. Thus, to the extent 
feasible, new data and analysis need to be incorporated into the baseline to ensure its viability. 

  
2. A mechanism to assess & quantify unavoidable impacts over the life of the impacts.  

 
There is a large and growing body of work to develop mechanisms or methodologies to assess impacts from 
development. Whatever methodology the REAT agencies commit to using, it should be transparent, 
meaning not a “black box,” and based on best available scientific techniques. It should capture impacts 
beyond those to federal and state ESA-listed species, BLM Species of Concern and Sensitive Species, and 
habitats protected under the Clean Water Act. It must be able to specifically capture cumulative impacts, 
and the temporal nature of impacts, i.e. over the life of the impact (likely in perpetuity).  
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3. A methodology to translate the impacts into dollars, i.e. mitigation investments – including sufficient 
funding to manage and monitor the mitigation investments.  

 
Similar to (2.) above, extensive work has gone into and continues occur to develop methodologies to 
translate ecological impacts into dollars or mitigation investments and actions, often as part of a 
methodology to assess ecological impacts. Again, it should be transparent. 

Importantly, the costs of assessing the impacts, and the monitoring and managing the mitigation 
investments over the life of the impacts needs to be included in the cost of mitigation, and thus the amount 
of mitigation investment that the developer is responsible for. However, the costs of mitigation cannot be so 
high, or unreasonable, that development cannot occur – a key facet is to avoid impacts to areas that are 
“unmitigatable,” i.e. ecological resources that cannot be replaced or are extremely rare, or where the 
impacts are so extensive as to drive the costs of mitigation to a level beyond a reasonable level.  

4. A structure to hold and apply mitigation investments.  
 

This should be a 3rd party arrangement with fiduciary responsibility (and demonstrated fiduciary 
experience) to hold, manage and allocate mitigation investments. At a minimum, structures should be 
regionally/landscape or state based to ensure mitigation investments are responding to impacts on the 
specific landscape being impacted. We recommend, at a minimum, representation by the REAT agencies. 
However, we believe in and recommend involvement by key stakeholders, in some sort of advisory and 
oversight role, i.e. counties, conservation community, industry, sportsmen/recreation, etc.  

 
5. A prioritization, e.g. conservation plan, as to where and how mitigation investments should be made.  

 
Where and how should mitigation investments be used to ensure the highest return on investment? What 
“tools” should be used to implement mitigation, i.e. land acquisition, withdrawing BLM-administered lands 
from other uses, changing land designations or uses, restoration, mitigation banks, etc. How are 
conservation priorities established, especially relative to potential impacts?  

6. Monitoring to ensure mitigation investments are adequate relative to impacts over the life of the 
impacts, with a feedback loop to ensure the mechanism to assess and quantify the impacts and the 
methodology to translate the impacts into mitigation investments adequately reflect sufficient 
mitigation.  

 
Monitoring and adaptive management are key to a successful mitigation program. We recommend the REAT 
agencies establish an adaptive management program with long term monitoring and specified triggering 
conditions for modifications to existing approval conditions. To be effective, adaptive management 
requirements must be backed by solid developer financial assurances and require alteration in plant-specific 
and the DRECP program mitigation and design requirements where adverse impacts exceed original 
estimates, without requiring a formal permit modification process. This requires the REAT agencies to adopt 
a formal program to require plants to monitor and report adverse effects and then adaptively alter plant 
actions, ensuring that new data and lessons learned about the impacts of renewable energy projects will be 
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reviewed and incorporated on an ongoing basis into both existing individual plant authorizations and into 
the overall DRECP.  

Note this is not to seek additional mitigation from the developer for a specific project once mitigation has 
been established. This is solely to ensure that the mechanisms are adequate for mitigation of future 
projects, while also updating the ecological baseline.  

 
Attached is an excerpt from the Conservancy’s “Solar Energy Development in the Western Mojave Desert: 
Identifying Areas of Least Environmental Conflict for Siting and a Framework for Compensatory Mitigation of 
Impacts” (July 2012). We recommend that the REAT agencies adopt the Framework for Aligning Compensatory 
Mitigation with Landscape Conservation in the Western Mojave Desert into the DRECP.  
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Western Mojave Desert Assessment of Least Environmental Conflict and Compensatory Mitigation Framework 

 

The Nature Conservancy, June 2012 Page 39 

 

2. A Framework for Aligning Compensatory Mitigation with Landscape 
Conservation in the Western Mojave Desert 
 

2.1 Introduction  

The goal of this section is to develop a framework for strategic compensatory mitigation that integrates 

the requirements of traditional mitigation with broader conservation goals, such as maintaining 

biodiversity and sustaining landscape-scale ecological values18 within the western Mojave Desert.  The 

first goal of mitigation should always be the prevention of harm to habitats and species through 

avoidance.  Where that goal cannot be met, full and permanent compensation for all remaining harm—

providing a net benefit for species and habitats—should be required.   

Rational structuring and implementation of mitigation tools can help advance the dual societal goals of 

increased renewable energy development and conservation of biodiversity. Designed well, policies that 

guide the implementation of these tools can provide powerful incentives for renewable energy 

development in areas of “least conflict” that avoid ecologically important locations.  Such policies can 

also help to promote a regional framework for aligning any offsets with broader conservation needs.  

Utility-scale solar plants permanently disturb large areas of habitat wherever they are sited, and some 

form of permanent mitigation to offset damage to ecological values will therefore be necessary. In the 

western Mojave Desert, large tracts of previously disturbed lands exist where habitat values are 

degraded or diminished.  These “low conflict” areas are often the most ecologically preferred solar 

development locations, and agency19 policy should strive to give developers effective incentives to 

locate plants in these disturbed areas, while precluding or disincentivizing siting in ecologically valuable 

locations.   

For a number of reasons, intact, high-quality desert habitat has been targeted by developers for utility-

scale solar plant sites in the Mojave Desert, primarily on Bureau of Land Management (BLM) managed 

                                                           
18 Landscape-scale ecological values refers to the ecological patterns (e.g. soil type, biophysical gradients) and processes (e.g. flow of 
disturbances, species, nutrients or water within and among different ecosystems) that influence the distribution, structure and function of 
ecosystems at a geographic scale of 104 to 106 acres.   
19 Agency here refers to federal, state, and county authorities: different combinations of these agencies have authority and responsibility for 
approving solar plants depending on location, generation technology, and size of the proposed plant; uniformity in mitigation practices given 
different statutory and regulatory rules has presented a real problem.  
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lands.  If applications in these areas go forward, as some already have, significant, permanent damage 

will certainly persist even after application of aggressive on-site mitigation actions.  Given this, strategic 

compensatory mitigation must be implemented to improve and secure conservation benefits to affected 

species and habitats commensurate with the impacts of the project, which will last beyond the 

operating life of the project. We recommend developing a strategic mitigation policy to encourage siting 

in “least conflict” areas of low ecological (and cultural) value; discourage applications in ecologically 

valuable locations, and to fully compensate for unavoidable damage that will result if and when plants 

are located in ecologically valuable sites.  We further recommend that the goals of compensatory 

mitigation should be to accrue benefits to whole ecosystems, leveraging mitigation funds for broader 

conservation objectives.  

Devising a program for ecologically effective, lasting compensatory mitigation for ecological harm is 

challenging.  Existing agency practice largely determines compensatory mitigation measures case-by-

case, gauging requirements by the project’s projected effects on a limited set of listed and sensitive 

species and their habitats. We propose here a more comprehensive, regionally focused compensatory 

mitigation framework that would advance and inform the content and coverage of the California state-

sponsored Desert Renewable Energy Conservation Plan (DRECP), which is currently under development.   

We organize the framework by first discussing the importance of implementing the mitigation hierarchy, 

and stress the primary role of avoidance and minimization strategies as the cornerstone of protecting 

conservation priorities in the face of infrastructure development. The document then goes into more 

detail to propose guidelines for matching compensatory mitigation to conservation needs across a 

broader spectrum of habitats and species of interest.  

2.2 Following the “Mitigation Hierarchy20”  

A. Avoid— Regional planning, verified by on-the-ground surveys or validated mapping with proper 

attributes, is necessary to identify areas of the broader landscape with the lowest conservation 

resource values, and to direct development toward these areas and away from areas with 

higher ecological value. Equally important is to identify those areas that contain such important 
                                                           
20 The Council on Environmental Quality (CEQ), empowered by presidential executive order, defines environmental review requirements for 
executive agencies approving projects, including most utility scale solar facilities, subject to the National Environmental Policy Act. In policy 
guidance issued January 14, 2011, titled “Appropriate Use of Mitigation and Monitoring and Clarifying the Appropriate Use of Mitigated 
Findings of No Significant Impact,” the CEQ provided specific definition in following mitigation hierarchy requirements in federal agency 
decision-making on projects.   
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ecological values that they should not be considered in the lands available for development. 

These “ecologically core” areas – which are essential to meeting broader conservation goals – 

should be avoided completely from siting of renewable energy as well as other development. 

Pursuing this first step in the hierarchy (avoidance), offers the best opportunity to preserve and 

improve conservation values across a landscape while allowing for development of solar power 

plants (Figure 9).  Avoidance should take precedence over minimization and offsetting 

strategies—the best compensatory mitigation plan is the one that is not needed.  

B. Minimize— When complete avoidance is infeasible, additional steps must be taken to minimize 

impacts. At the project scale, planning verified by concurrent pre-construction surveys should 

designate specific areas to be avoided (e.g., unique plant populations, raptor nesting areas, 

animal colonies, stands of sensitive or rare vegetation), and development activities should be 

moved within the application’s acreage envelope to avoid all sensitive areas. (Note: this 

implementation of avoidance measures as part of minimization is different from avoidance of 

siting in areas that are critical to meeting broader ecological goals.)  This may be accomplished 

through changes in technology (e.g., shifting from concentrating solar to photovoltaic 

generation to minimize use of ground water), timing of activities (e.g., avoiding critical life 

history phases), or by choosing different construction practices. 

C. Restore— Sites that are unavoidably harmed should be restored, where possible, through 

rehabilitation of the affected area, to conditions that support ecological processes, natural 

communities, and patterns of species distribution and abundance to levels at or above pre-

disturbance levels within reasonable time limits21. It is important to note that ecological 

restoration of desert systems is costly and the probability for long-term success is often low 

(Lovich and Bainbridge 1999). Where avoidance, minimization, and restoration actions are not 

likely to be able to prevent significant adverse ecological impacts or to fully restore affected 

resources, serious consideration should be given to relocating the development to a different 

location, ideally within a “least conflict” area. 

D. Compensate— All remaining (residual) harm should be fully and permanently offset with a goal 

of providing a net positive benefit to the affected ecological systems (Figure 10)22. There are 

                                                           
21 “Restoration” in parts of the western Mojave subregion such as the Antelope Valley may include better managed grazing and agricultural 
practices compatible with maintenance of mosaics of vegetation in different seral states. 
22 If compensation is used, then a good understanding of “in-kind” is very important. At the least it should be completed within a well 
circumscribed area based on knowledge of ecological variation across the landscape. 
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many aspects to selecting sites and strategies for offsetting that are discussed in Section 2.3, 

entitled “Aligning Mitigation actions with Landscape-Scale Conservation Priorities.”  

 

 

Figure 10. Visualizing the Steps of the Mitigation Hierarchy 
As a project works its way through the siting, planning and design phases, it is imperative to choose locations that avoid 
impacts. If impacts cannot be completely avoided then the developer needs to take steps to minimize impacts such as shifting 
the footprint to minimize habitat and species disturbance or choosing technology that minimizes use of groundwater resources. 
Once impacts are minimized to the full extent, then restoration opportunities, if available, should be taken. Residual impacts 
that remain despite actions taken to avoid, minimize, and restore damage must be offset through compensatory mitigation, 
and should result in a net positive impact on biodiversity. Figure adapted from the Convention on Biological Diversity: 
https://www.cbd.int/images/biz/biz2010-03-03-p36.jpg. 

2.2.1 The Role of Landscape Planning 

Landscape or regional conservation planning is an essential tool for reducing adverse ecological effects 

of infrastructure development23. Science-based assessments provide the context and location of areas 

to be avoided by development activities. In their absence, development almost invariably proceeds 

                                                           
23 As an example of this approach, in January of 2012 The Nature Conservancy provided comments on the Supplement to the Draft Solar 
Programmatic Impact Statement (http://solareis.anl.gov/documents/supp/index.cfm) that included an analysis of various solar development 
alternatives using the Mojave Desert Ecoregional Assessment (Randall et al. 2010). 
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haphazardly without due attention to key species, habitats and the importance of maintaining ecological 

processes across the landscape. Such processes – hydrological cycles, plant and animal dispersal, sand 

transport, for example —are critical to ecosystems and the long term viability of many native species. 

Habitat connectivity may be especially important for species’ ability to adapt to climate change over the 

longer term. Landscape-level conservation plans also characterize and map the distribution of habitats 

and species characteristic of the biodiversity of a region within the context of existing and projected 

future land uses and other stressors.  Other sources of information that can inform avoidance or 

compensatory mitigation strategies include recovery plans and other species-based assessments of 

distribution, population status, and threats.  

The Nature Conservancy has developed a methodology for incorporating landscape-level planning into 

development decisions. “Development by Design24” considers the ecological values of a region proposed 

for development in order to direct development away from conservation priorities and to align 

compensatory mitigation with broader conservation objectives. This approach was originally developed 

to address impacts of oil and gas extraction (Kiesecker et al. 2010, Copeland et al. 2009), and has been 

applied domestically and internationally (Heiner et al. 2011) across infrastructure and ecosystem types 

including wind power (Kiesecker et al. 2011, Obermeyer et al. 2011). A recent application of this 

approach addresses the current pressure from solar development in the Mojave Desert (Cameron et al. 

2012). In some cases, these assessments may also evaluate the effectiveness of potential avoidance and 

minimization measures25. We advocate the use of this or another similar method to integrate, through 

planning, collective regional project effects with mitigation actions to maintain or improve conservation 

values for key species and habitats and overall regional biodiversity. Compensatory mitigation 

requirements should accordingly focus on sites and strategies prioritized in such plans and assessments. 

Below, we present examples of the use of ecological data and conservation priorities in the mitigation 

hierarchy organized by the spatial scale at which the information is most useful (Table 5). 

                                                           
24 http://www.nature.org/aboutus/developmentbydesign/index.htm 
25 Avoidance, minimization and restoration requirements are often included under the agency rubric of “best management practices (BMPs).”  
BMPs are applied with reasonable uniformity to similar developments, although often specific project features mandate additional or different 
avoidance, minimization or restoration requirements.  
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Table 5. The Role of Ecological Data and Conservation Priorities in the Mitigation Hierarchy 
Adapted from Randall et al. (2010). 

Step in the 
Hierarchy 

Definition 
(40 CFR, Sec 1508.20) 

Role of Ecological Data and 
Conservation Priorities 

Scale of Information 
Needed 

Avoid Avoiding the impact altogether by 
not taking a certain action or parts of 
an action at a given site (action may 
be taken at another site with low 
ecological value) 

Determine what areas should 
be avoided based on 
conservation value  

Region26, landscape, 
site 

Minimize Minimizing impacts by limiting the 
degree or magnitude of the action 
and its implementation or by 
designing the project to protect or 
leave untouched portions of the 
development site with higher 
ecological value (such as rare plant 
populations, bird nesting areas or 
unusual community assemblages). 

Determining the extent of 
impact resulting from different 
options for technology type, 
different scales of build out, or 
different practices (e.g., wet vs. 
dry cooling), different timing of 
construction activities 

Landscape, Site 

Restore/Reduce Rectifying the impact by repairing, 
rehabilitating, or restoring the 
affected environment 

Help assess what resources 
may be restorable, determine 
the configuration and context 
for linking restoration with 
broader ecosystem flows, help 
define viability criteria or 
performance measures for 
“restored” function   

Landscape, Site  

Compensatory 
mitigation 

Compensating for the impact by 
replacing or providing substitute 
resources or environments 

Help define areas where 
mitigation can contribute to 
conservation goals, identify 
and define options for 
locations, assess landscape 
context for mitigation to assess 
viability 

Region, landscape, 
site 

 

2.3 Aligning Mitigation Actions with Landscape-Scale Conservation Priorities 

Landscape-scale planning can identify and prioritize locations where off-site mitigation opportunities 

may be found, define how mitigation requirements should be structured, and identify potential 

compensatory actions that are most likely to be effective, as well as those that should be avoided 

because they are likely to be harmful or ineffective (Wilkinson et al 2009).  Below we list evaluative 

criteria for identifying and prioritizing appropriate sites for compensatory mitigation, provide 

recommendations for how multiple species should be treated in compensatory mitigation programs, 

and outline several steps to ensure that mitigation priorities are properly reflected in decision making.   

                                                           
26 Ecoregion or other region defined by biophysical or cultural attributes, typically with an area of 106 to 107 acres. 
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2.3.1 Selecting Priority Sites for Compensatory Mitigation Investments 

A. Landscape Context—desirable areas exhibit one or more of the following characteristics: 

a. An area where surrounding land uses are likely to preserve and enhance mitigation 

benefits over time is preferred. Areas significantly impacted by trespass, areas 

invaded by non-native species, areas with adverse changes in water quantity or 

quality due to human activities, and/or areas with significant levels of 

anthropogenic dust, noise, or night-time light may be able to provide relatively little 

ecological benefit (e.g., they may support no target species or may even serve as a 

population “sink” for species that they do attract) and should generally be avoided.  

b. Areas with heterogeneity in biota, climate factors, or physical gradients that will 

facilitate adaptation and expand the available bioclimatic “space” for species to 

adjust to changing conditions are preferred. Adjacency or connectivity to areas with 

these characteristics is suitable if they are not available at a sufficient scale on the 

site itself.  

c. Areas that provide movement corridors between ecologically-defined and 

effectively protected landscape units or habitat blocks are preferred. Areas that are 

bounded by closed barriers between adjacent and nearby units should be avoided. 

Linkage protection is an example of a conservation action that can yield ecological 

benefits far beyond the location of an individual project.  

d. Areas featuring desert aquatic and riparian habitats supplied by perennial, 

protected sources of water are desirable. If protection occurs in areas with over-

allocated and depleted groundwater basins, water acquisition to reverse the 

situation should be part of the protection strategy.  

B. Biodiversity attributes 
a. Areas featuring distinct or unique assemblages of species or communities or 

locations that provide valuable ecosystem services (e.g., rare plant assemblages, 

desert washes), and extra-limital populations or occurrences of species or 

communities should be considered. 

b. Sites featuring high-quality habitat for, and healthy populations of, both target 

species (especially those that are special-status) and non-target species are 
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desirable. Existing conservation and resource management plans often identify 

these areas. 

C. Administrative or Legal Designation—permanence of conservation protections 

a. Areas that offer assured long-term protection of conservation values are essential. 

This protection can consist of perpetual easements, other permanent legal 

restrictions or agency designations that cannot be easily undone through 

subsequent administrative action.  Under current law and agency practice, tools 

such as Area of Critical Environmental Concern (ACEC) designations to protect 

ecological use of public lands at broad scales through re-designation are inadequate. 

b. Areas that continue to allow uses that might prevent successful implementation of 

mitigation actions are not appropriate (e.g., grandfathered off-highway vehicle 

[OHV] events or livestock grazing allotments, including those that allow motorized 

access for maintenance). However, mitigation investment in these areas that also 

includes the permanent cessation of activities that negatively impact native species, 

natural communities, and/or ecosystem processes is appropriate.  

D. Proximity to Impacts 
a. Priority should be given to sites that present the best options for successful 

mitigation and conservation co-benefits, without regard to proximity to the impact 

area. The offset and impact need to be ecologically similar but the assumption that 

“closer is better” in mitigation siting is often not defensible ecologically, especially 

given the associated edge effects caused by nearby infrastructure.   

 

2.3.2 Selecting Species and Communities in Mitigation Planning   

A. Compensatory mitigation should seek to provide benefits to the full array of species, 

habitats, and ecological processes damaged by the development, not just to those species 

for which mitigation is customarily administratively mandated. Mitigation targets should be 

broadened beyond species that are rare, sensitive, and/or declining, or that have protected 
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regulatory status for other reasons. Targets should include a wider array of species, habitat 

types, and ecological features27: 

a. Mitigation targets should include more than just federal/state listed species and 

should address impacts to more common species and habitats. Every time a large 

amount of habitat is destroyed, formerly common species become rarer, so impacts 

are felt beyond endemics and highly-protected listed species. A good mitigation 

program should account for this. 

b. Accounting systems should track the effects of compensatory mitigation actions to a 

range of affected habitats, in area, abundance or other functional units across a 

number of infrastructure projects to assess cumulative effects.  Monitoring and 

reporting should feed into a regional monitoring system that allows for the analysis 

of broader impacts, cumulative impacts, and the progress of restoration over time.  

c. As noted, following the Habitat Conservation Plan model would mitigate for many 

ecological factors at once with clear boundaries and rules for compensatory 

mitigation in places where development is allowed. 

d. Mitigation actions should be informed by region-wide cumulative impact analyses 

done not just for listed and sensitive species—but also for natural communities at 

the habitat-type level. Cumulative impact assessments need to consider the full 

range of threats to a species or community, including impacts projected to be 

caused by climate change. Modeling and forecasting should be developed for 

species that are most imperiled.  

B. Use of ground or surface water should always be mitigated 

a. State CDFG/EPA rules require mitigation for surface water in certain circumstances, 

but not always, and groundwater use generally has no mitigation requirements (an 

exception is where groundwater use interferes with other human uses, such as the 

Colorado River or a privately-owned well). 

b. As defined in the desert, “waters” should include washes, arroyos, and other water 

courses that are not regularly flowing. 

                                                           
27 Properly designed compensatory mitigation programs should address a range of species and other features of habitat conservation plans, as 
will California’s Desert Renewable Conservation Plan (DRECP), which is now under development. The DRECP will cover a broad range of species, 
habitats and actions that will trigger compensatory mitigation actions ranked regionally.   
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2.3.3 Prioritizing Mitigation Actions  

A. Identify high-priority mitigation actions (there needs to be some measurable effectiveness 

attributable to these actions). Some possibilities include: 

a. Acquire privately-held lands that comprise or connect large blocks of good habitat. 

i. Inholdings within a larger protected area or that connect existing 

protected areas (e.g., privately-owned parcels within or abutting 

National Parks, ACECs, or wilderness areas) should be prioritized. 

ii. Exclude, or reduce in the priority list lands that have been developed or 

severely disturbed (e.g., OHV recreation areas and most agricultural 

lands). 

b. Control or limit OHV access. 

i. Limit non-utility maintenance access to new and existing transmission 

corridors as a way to limit OHV use. 

ii. Barricade or obfuscate illegal routes; close open routes used for illegal 

access. 

iii. Fence roads to prevent desert tortoise and other susceptible animals 

from wandering onto them and being killed and provide or retrofit 

under-road passages for tortoises and other terrestrial vertebrates. 

iv. Reroute competitive/organized OHV events to non-mitigation public 

lands. 

c.  Improve public land management effectiveness  

i. Protectively designate mitigation areas by permanently withdrawing 

these lands from uses incompatible with long-term biodiversity 

conservation. 

ii. Close areas to mineral and materials exploration. 

iii. Permanently retire livestock grazing allotments in the Mojave Desert 

where grazing is driving normal vegetation states across thresholds such 

that severe restoration and management is needed to bring them back. 
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B. Identify and avoid low-priority mitigation actions—where benefits are hard to measure or 

measurable, but slight28. Some possibilities include: 

a. Increased law enforcement (e.g., adding enforcement officers especially where 

penalties are slight). Officers will not work weekends and holidays when violations 

of OHV and other use rules are most likely to threaten target species and habitats. 

b. Small-parcel private land acquisition that is not within, connected to, or near 

already protected areas, unless it has unique values that are not possible to 

replicate elsewhere.  Some small reserves are effective depending on their core 

attributes. 

c. Public education and outreach ostensibly designed to reduce activities that 

threaten target species and habitats, but whose benefits to those targets are 

extremely difficult to detect and quantify. 

Combining the suggested guidelines for selecting locations, targets, and strategies into a decision-

making process can help provide transparency and structure to mitigation requirements (Figure 11). 

These factors can be put into a decision tree framework or a scoring scheme that can utilize a variety of 

data, and help to standardize compensatory mitigation site and project selection.  

 

                                                           
28 These actions may be necessary and appropriate as part of an agency implementation of required species recovery actions, but they are not 
appropriate as a mitigation investment. 
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Figure 11. Key Steps and Factors to Address in the Selection of Suitable Mitigation Sites and Projects  

 

2.4 Recommendations on Policy and Process 

Successful compensatory mitigation programs require considerable attention to design and 

implementation details.  Current agency compensatory mitigation programs could be improved by 

increased transparency, consistency, and consideration of cumulative impacts; monitoring of effects of 

actions taken; and broadening of goals to prioritize sites and actions that benefit a broad array of 

species, habitats, and ecological processes rather than a narrow focus on species for which mitigation is 

customarily administratively mandated.  

Existing agency mitigation decisions have largely centered on devising case-by-case compensation for 

predicted adverse effects on a limited number of listed and sensitive species. By focusing on individual 

project mitigation, mostly near the project site, the conservation benefit of considering and planning for 

the impact of multiple projects to an entire suite of species and habitats is lost. This more 

comprehensive approach to mitigation is embodied in habitat conservation plans such as the Desert 

Renewable Energy Conservation Plan (DRECP), currently in development. A comprehensive approach is 

most effective when necessary information is available prior to decision-making. 
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Agency mitigation programs have suffered from a lack of consistency, transparency, and monitoring29. 

Without clear regulatory guidance on how to conduct compensatory mitigation, decisions are 

inconsistent. Some resource management plans (and associated biological opinions) contain guidance 

on aspects of compensatory mitigation, but these plans were formulated without consideration of the 

large habitat impacts generated by industrial scale solar development. Desert groundwater withdrawals 

by solar facilities have not usually triggered the imposition of compensatory mitigation unless they 

affect regulated sources (e.g., Colorado River) or other human uses, thus ignoring compensation for 

long-term effects on key riparian and aquatic ecological resources.      

Federal and state compensatory mitigation approaches often differ, and these differences in approach 

go beyond what is required by the framework statutes of different agencies. On-the-ground and case-

by-case mitigation decisions made by BLM can also differ markedly from one field office to another.  

Specific compensatory mitigation determinations are frequently made after project approvals are in 

place, and the decisional process is often not open to public comment and review. Long-term 

monitoring and follow up on compensatory mitigation actions—with the exception of the 

comprehensive monitoring programs to implement desert tortoise protection—are usually lacking as 

well. Critical assumptions about the success and permanence of mitigation actions must be assessed 

with long-term monitoring to ensure that they are not misplaced as has often been alleged, and to 

ensure that compensation for long-term habitat disturbance by projects is actually realized and not just 

asserted.  

California deserts have limited tracts of privately owned lands with quality natural habitat, so the 

generally preferred compensatory mitigation option—acquisition and protection of private lands to 

replace impacted habitats — will not be adequate to compensate for the damages resulting from 

development of large areas for solar energy production. Consequently, mitigation options must also 

include actions to improve or restore the habitat qualities of existing public lands30. This raises the issue 

of additionality—that is, whether the mitigation expenditure is replacing funds for actions that the 

agency was or should have been doing anyway. One approach that could potentially ensure that 

mitigations expenditures are truly additional is to enact policies that would require expenditures to be 

                                                           
29 For explanation and examples please see: http://www.environment.nsw.gov.au/resources/biobanking/biobankback0609.pdf 
30 In some regions of the Mojave Desert, such as the Antelope Valley, lack of public land may require that all in-kind mitigation take place on 
privately owned lands.  
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adequately justified and documented as additional in relation to an agency’s pre-established, baseline 

activities.  

2.4.1 Recommendations for Agency Compensatory Mitigation Programs 

A.  Clarity: Adopt clear and consistent compensatory mitigation programs that are based on 

landscape-level ecological assessments and that fully offset all residual harm to the broad 

suite of habitats and species after avoidance, minimization, and restoration steps are 

implemented.  

B. Additionality and Permanence: Where compensatory mitigation resources are expended 

on public lands, this investment should be additional as well as permanent (or durable.) 

Specifically, the area where the investment occurs should remain an area that is designated 

for the protection of conservation values. Both the designation and the management of the 

land for the purposes of conservation must be enduring. In addition, the mitigation 

investment (i.e., the financial resources) must be permanently tied to meeting the 

mitigation obligations and need to be additive—and do not merely provide funding to or 

otherwise substitute for current agency programs and obligations (taking into account that 

many offices, regions and programs are currently understaffed). 

C. Cumulative Impacts: Ensure that the cumulative impacts of all development in the region 

are taken into account; plan for and implement regional mitigation efforts that combine 

resources that address offsets from multiple projects, as developed under Regional 

Advance Mitigation Planning31 (RAMP). Developing a regional information and monitoring 

system that can forecast potential impacts from a broad range of projects and other 

threats in a spatially-explicit modeling environment can improve the speed, transparency, 

and rigor of cumulative impacts analyses. The system should include multiple scales of 

ecosystem impact on individuals, populations, and natural communities, and the 

interaction of all of these on the landscape. Such a system can measure the contribution of 

a number of different conservation and mitigation actions to regional conservation goals. It 

can also serve as a credit and debit system where the units of transaction are in functional 

units related to the species and habitats in question. Funding for such a system should be 

sufficient to enable effective data stewardship and stakeholder outreach, including updates 
                                                           
31 https://rampcalifornia.water.ca.gov/documents/18/1299110/RA+Summary+for+CSV.doc?targetExtension=pdf 
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or additional functionality as new data become available. The Desert Tortoise Recovery 

Spatial Decision Support System32 is an excellent example of this type of tool.     

D. Public Input: Establish mitigation rules openly, and select strategies with public 

participation and review prior to making decisions.  

E. Adequate Funding: Ensure that mitigation requirements are adequately funded, 

enforceable, and fully described in the Environmental Impact Statement Record of Decision 

as well as in other decisional documents and facility permits. 

F. Monitoring, Enforcement, and Adaptive Management: Ensure that mitigation actions 

include monitoring, enforcement, and mandatory adaptive management provisions 

requiring modification in mitigation actions in the event of failure.    

G. Federal-State Consistency: Federal and state compensatory mitigation programs should be 

made internally consistent, congruent where possible, and compatible where statutory 

provisions require differences. This enables mitigation to be consistent and predictable, 

and allows agencies to permit cross-boundary compensatory mitigation where landscape-

level ecological assessments justify such actions (i.e., between ecologically linked portions 

of counties, regions, and states).  

H.  Incentives for Good Siting: Design incentives in all mitigation programs, including 

compensatory mitigation features, which encourage developers to locate facilities on 

degraded and other low conflict sites, in part by requiring significantly greater off-site 

compensation for lands that have higher ecological value. In this regard, current 

compensatory mitigation requirements that provide for multiple habitat replacement 

acreages for listed species should be expanded to include other species and habitats, and 

the multiples increased.  

I.  Mitigate Impacts to Water: Compensatory mitigation should be required for all uses of 

desert groundwater resources. Mandatory mitigation elements include acquisition of a full 

understanding of the hydrology of the basin where pumping will occur, as well as that of 

linked basins. Long-term modeling and monitoring designed to predict adverse effects well 

before they impact protected groundwater dependent resources, and, where impacts are 

likely, the obligation to reduce or cease groundwater use.  Plants should be located outside 

                                                           
32 http://www.spatial.redlands.edu/sds/ontology/?n=SDSSTool:DTRO_SDSS_V3 
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of groundwater basins where existing and projected uses are likely to exceed sustainable 

yield, or, at the very least, retirement of existing active senior water rights or uses in 

multiples of the projected solar plant pumping should be required.  

 

  

2.5 Mitigation Options for Desert Tortoise in the Western Mojave Desert: an 
Illustration 

Below, we present a series of maps that begin to illustrate the potential set of options for mitigation 

sites and actions in the western Mojave using the Desert tortoise as an example. While we recognize 

that this illustration leaves out much of the nuance and complexity associated with implementing 

mitigation projects, we want to provide some sense of the breadth of mitigation options for this species 

in this area.  

Figure 12. Modeled High-Value Contiguous Tortoise Habitat 
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By combining a tortoise habitat model33 (Figure 12) with land ownership and administrative status 

(Figure 13), we can begin to get at these options and start to illustrate where in the study area primary 

mitigation strategies might be implemented (Figure 14 and 15). In the region, much of the suitable 

habitat is already on BLM land, designated as an ACEC or in undesignated status (Figure 16). 

Additionally, 60% of the private land in high quality habitat is within the designated boundary of an 

ACEC suggesting that consolidation of ownership within these areas may be a viable mitigation strategy. 

These maps and pie chart are meant to be illustrative of broader mitigation options in the study areas. 

Linking the selection of mitigation sites to the sites selected for avoidance in the least conflict matrix 

companion analysis may present a logical way to link development opportunities with mitigation 

options.  

 

 

 

 

 

 

 

 

 

 

Figure 13. Land Ownership and Administrative Status 

 

                                                           
33 “Contiguous Highest Value Habitat” developed by U.S. Fish and Wildlife Service, Desert Tortoise Recovery Office, released January 2012.  
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Figure 14. Combination of Tortoise Habitat with Land Ownership and Administrative Status. The focal area in Figure 15 is 

shown in the red outline. 
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Figure 15. Examples of Actions that Can Be Integrated through Regional Mitigation Planning 

 

Figure 16. Ownership and Status of Contiguous High Value Desert Tortoise Habitat in the Study Area 
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