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July 29, 2010 
 
 
 
California Energy Commission 
Attn: Docket Office, 08-AFC-13 
1516 Ninth Street 
Sacramento, CA  95814 
 
 
 Re:  Calico Solar; Docket No. 08-AFC-13 
 
Dear Docket Clerk: 
 
 Please process the enclosed REBUTTAL TESTIMONY OF VERNON 
BLEICH ON BEHALF OF CALIFORNIA UNIONS FOR RELIABLE ENERGY ON 
BIOLOGICAL RESOURCES FOR THE CALICO SOLAR PROJECT, conform the 
copy of the enclosed letter, and return the copy in the envelope provided. 
 
 Thank you. 
 
      Sincerely, 
 
      /s/ 
 
      Loulena A. Miles 
 
LAM:bh 
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I. Introduction 
 
 The Supplemental Staff Assessment for the Calico Solar Project (SSA) recognizes 
the potential for the project to eliminate habitat for bighorn sheep.1  The footprint of the 
Project has been reduced by approximately 25%, and has been moved southward toward 
Interstate Highway 40, with the result that a smaller proportion of the south-facing slopes 
of the Cady Mountains will be impacted.2  The SSA also indicates that the Applicant will 
provide access to concerned parties for the purposes of servicing an existing artificial 
water development that is currently heavily used by bighorn sheep in the southwestern 
portion of the Cady Mountains.3  Regardless, nearly 1,100 acres of habitat currently 
available to bighorn sheep for foraging will be permanently lost, and an additional 400 
acres of spring foraging habitat will incur secondary impacts associated with noise 
impacts along the northern boundary of the Project.4  These losses, when coupled with 
other sources of disturbance (SunCatcher noise, avoidance of manmade structures and 
activity and surrounding habitat; increased disturbance from public traffic on a new 
northern boundary road; and the introduction or spread of non-native, invasive plants)5 to 
which sheep may be sensitive, are significant, and have the potential to negatively impact 
the population of bighorn sheep inhabiting the Cady Mountains. 
  
 Recognition of the potential for the Project to impact bighorn sheep habitat, and 
the resultant decrease in the size of the footprint of the Project are positive departures 
from the Staff Assessment, which largely failed to consider impacts to bighorn sheep.  
However, the conclusion that the Project "[i]s not expected to result in a significant loss 
of habitat" is wholly inappropriate.6  The SSA also recognizes that the Project has the 
potential to "[a]ct as a barrier to movement for sheep using the south side of the Cady 
Mountains or their foothills to traverse to [what are described in the SSA as] winter 
ranges in the Bristol Mountains"7 but Staff unfortunately has indicated that "[t]he 
proposed project is not expected to pose serious restrictions to movements for bighorn 
sheep."8  This is perplexing, because the Project site is located in an area identified as an 
essential biological connectivity area between the Bristol and Ord Mountains (Spencer et 
al. 2010).9 10   
 

                                                 
1 Calico Solar Plant Supplemental Staff Assessment (SSA) page C.2-5. 
2 SSA page C.2-100. 
3 SSA page C.2-232. 
4 SSA page C.2-5. 
5 SSA page C.2-5. 
6 SSA page C.2-93. 
7 SSA page C.2-5. 
8 SSA page C.2-93. 
9 Spencer, W. D., P. Beier, K. Penrod, K. Winters, C. Paulman, H. Rustigian-Romsos, J. Strittholt, M. 
Parisi, and A. Pettler. 2010. California Essential Habitat Connectivity Project: A Strategy for Conserving a 
Connected California. Prepared for California Department of Transportation, California Department of Fish 
and Game, and Federal Highways Administration. 
10 SSA page C.2-16. 
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 The Cady Mountains, which are inhabited by a population of at least 300 bighorn 
sheep,11 represents the westernmost subpopulation of bighorn sheep in the Central 
Mojave Metapopulation and, because of its size, has a greater potential to produce 
emigrants than most other subpopulations that comprise the Central Mojave 
Metapopulation, and is the closest large population to the Newberry Mountains and Ord 
Mountains, which lie southwest of the Project site, albeit on the south side of Interstate 
Highway 40 (and which should not be considered a total barrier to movement, based on 
observations elsewhere).12 13  Moreover, the SSA fails to note the potential for the Project 
to impact the probability of animals immigrating into the Cady Mountains from the 
Newberry or Ord Mountains.  Emigration, immigration, and gene flow are necessary 
components of metapopulation function, and likely occur at low rates within 
metapopulations of bighorn sheep;14 thus, Staff has erred (in the absence of information 
to the contrary) in concluding that the Project will not have a significant impact on 
bighorn sheep and that the Project does not pose serious restrictions to movement by 
bighorn sheep.15   This conclusion is especially onerous given that the Project is proposed 
within an area identified as an essential biological connectivity area between the Bristol 
and Ord Mountains.16 
 
 My testimony addresses three issues germane to this Project.  First, I address the 
failure of the SSA to mitigation for the combined direct and indirect loss of nearly 3 
square miles of bighorn sheep habitat.  Secondly, I address the failure of the SSA to 
require mitigation for impacts of the Project to connectivity among bighorn sheep 
subpopulations comprising the Central Mojave Metapopulation.  My third concern 
addresses the inappropriateness of what Staff has proposed as mitigation to offset impacts 
of project construction on bighorn sheep. 
 
II. The SSA fails to mitigate for the loss of 1,500 acres of bighorn sheep habitat 
 
 Bighorn sheep are large, vagile mammals that occur largely in disjunct 
subpopulations that are distributed across the landscape and that comprise 
metapopulations.17 18 19 20  The majority of the area occupied by bighorn sheep is not 

                                                 
11 SSA page C.2-93 
12 Torres, S., G. Mulcahy, B. Gonzales, A. Pauli, and N. Andrew.  2000.  Human induced migration and 
homing behavior of a desert bighorn ram in the Whipple mountains, California: or, Herman, the trailer park 
ram.  Desert Bighorn Council Transactions 44:13. 
13 Telephone Conversation with Mr. Randy Botta, California Department of Fish and Game, regarding 
bighorn sheep use of habitat adjacent to Interstate Highway 8, 24 March 2010. 
14 Schwartz, O. A., V. C. Bleich, and S. A. Holl.  1986.  Genetics and the conservation of mountain sheep 
Ovis canadensis nelsoni.  Biological Conservation 37:179-190. 
15 SSA, page C-2.94. 
16 Spencer, W. D., P. Beier, K. Penrod, K. Winters, C. Paulman, H. Rustigian-Romsos, J. Strittholt, M. 
Parisi, and A. Pettler. 2010. California Essential Habitat Connectivity Project: A Strategy for Conserving a 
Connected California. Prepared for California Department of Transportation, California Department of Fish 
and Game, and Federal Highways Administration. 
17 Schwartz, O. A., V. C. Bleich, and S. A. Holl.  1986.  Genetics and the conservation of mountain sheep 
Ovis canadensis nelsoni.  Biological Conservation 37:179-190. 
18 Bleich, V. C., J. D. Wehausen, and S. A. Holl.  1990.  Desert-dwelling mountain sheep: conservation 
implications of a naturally fragmented distribution.  Conservation Biology 4:383-390. 
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utilized on a permanent basis; instead, use of specific areas varies with environmental 
conditions, season, temperature, and other factors that affect resource availability and, 
ultimately, population performance.21  Although bighorn sheep occur over large areas, all 
areas utilized by bighorn sheep are necessary for their continued existence.22  The 
presence of bighorn sheep sign and remains adjacent to the Project site23 provide 
compelling evidence that the site has been utilized by bighorn sheep in the past and that 
use would occur in the future in the absence of Project implementation.  The SSA 
acknowledges that, "[i]t is likely that bighorn sheep use portions of the site for foraging 
and possibly inter-mountain movement to some degree."24  Thus, the conclusion that the 
destruction of nearly 1,100 acres, and associated indirect impacts to another 400 acres, of 
bighorn sheep habitat (which total nearly 3 square miles in area) "[i]s not expected to 
result in a significant loss of habitat"25 is not defensible. 
 
 It is inconceivable that the applicant is not being required to mitigate for the loss 
of nearly 3 square miles of habitat that clearly is of importance to bighorn sheep for 
foraging, at least on a seasonal basis.  Such mitigation would best take one of two, or a 
combination of two, options, but first would require a detailed investigation of bighorn 
sheep in the Cady Mountains using radiotelemetry, which would provide data necessary 
to develop a habitat selection model that would be used to determine the most efficacious 
form of mitigation. 
 
III. The SSA fails to mitigate for impacts to potential movements by bighorn sheep  
 
 As a result of the telemetry investigation, the Applicant would be able to make an 
informed decision regarding the type of mitigation to be implemented.  Overall, the long-
term objective should be one of enhancing the likelihood of persistence of bighorn sheep 
in the Cady Mountains, and maximizing the probability of maintaining connectivity 
between the Cady Mountains, and other ranges that comprise the Central Mojave 
Metapopulation.  Epps et al. (2010) emphasized the importance of "[m]aintaining 
connectivity and the potential for recolonization by avoiding disruption of natural 
dispersal routes..." and further recommended bridging anthropogenic barriers to help 
ensure connectivity among subpopulations of bighorn sheep.26  Consistent with this 
recommendation, the bridging of anthropogenic barriers was suggested by the Western 

                                                                                                                                                 
19 Bleich, V. C., J. D. Wehausen, R. R. Ramey II, and J. L. Rechel.  1996.  Metapopulation theory and 
mountain sheep: implications for conservation.  Pages 353-373 in D. R. McCullough (editor).  
Metapopulations and wildlife conservation.  Island Press, Covelo, California. 
20 Epps, C. W., J. D. Wehausen, V. C. Bleich, S. G. Torres, and J. S. Brashares.  2007.  Optimizing 
dispersal and corridor models using landscape genetics.  Journal of Applied Ecology 44:714-724. 
21 Wehausen, J. D.  2005.  Nutrient predictability, birthing seasons, and lamb recruitment for desert bighorn 
sheep.  Pages 37-50 in J. Goerrissen and J. M. Andre, editors.  Sweeney Granite Mountains Desert 
Research Center 1978-2003.  A Quarter Century of Research and Teaching.  University of California 
Natural Reserve System, Riverside, California, USA. 
22 Wilson, L. O.  xx 
23 SSA, page C.2-93. 
24 SSA, page C.2-94. 
25 SSA, page C.2-94. 
26 Epps, C. W., J. D. Wehausen, P. J. Palsboll, and D. R. McCullough.  2010.  Using genetic tools to track 
desert bighorn sheep colonizations.  Journal of Wildlife Management 74:522-531. 
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Watersheds Project as one form of mitigation, but was summarily rejected.  
Unfortunately, and without evidence to the contrary, Staff clearly concluded "[t]hat land 
bridges are not necessary to mitigate the project’s impacts to biological connectivity, 
including impacts to bighorn sheep connectivity."27  Nevertheless, Staff has repeatedly 
acknowledged the potential for the Project to impact connectivity.28 
 
IV. Some proposed mitigation may be more harmful than helpful to bighorn sheep 
 
 Mitigation stipulated in BIO-23 is intended to offset the potential for disturbance 
of bighorn sheep during the construction phase of Project implementation.29   As 
stipulated in BIO-23, construction activities are expected to cease whenever bighorn 
sheep are observed within 500 feet of any construction activity, and construction would 
be halted until bighorn sheep no longer are within 500 feet of that activity.  Although this 
is a well-intentioned stipulation, it is my professional opinion that the uncertainty 
associated with the cessation and resumption of construction activities would, in reality, 
be of greater concern to bighorn sheep than would continuation of those activities.  
Bighorn sheep are highly adaptable creatures, and co-exist with predictable sources of 
disturbance in numerous situations that include ongoing mining activity,30 31 32 33 
recreational pursuits,34 interstate freeways,35 36 and urbanized areas.37 
 
 A requirement that bighorn sheep repeatedly be exposed to the cessation and 
commencement of construction activities, as a function of the distance to those 
construction activities, is irresponsible considering the level of uncertainty associated 
with decisions to cease or begin construction.  Bighorn sheep can habituate to disturbance 
if the disturbance is predictable in that it occurs in the same locations, is consistent, and is 
not perceived as threatening.38 39 40 41  Indeed, it is the lack of predictability of some 

                                                 
27 SSA, page C.2-161. 
28 SSA, pages C.2.98, C.2-99, C.2-130.  
29 SSA, page C.2-331 – C.2-332 
30 Bleich, V. C., J. H. Davis, J. P. Marshal, S. G. Torres, and B. G. Gonzales.  2009.  Mining activity and 
habitat use by mountain sheep (Ovis canadensis).   European Journal of Wildlife Research 55:183-191. 
31 Divine, D. D., and C. L. Douglas.  1996.  Bighorn sheep monitoring program for the Eagle Mountain 
landfill project: phase one report.  Cooperative National Park Studies Unit, National Biological Service, 
University of Nevada, Las Vegas, USA. 
32 Jansen, B. D., P. R. Krausman, J. R. Heffelfinger, and J. C. deVos.  2006.  Bighorn sheep selection of 
landscape features in an active copper mine.  Wildlife Society Bulletin 34:1121-1126. 
33 Oehler M. W., Sr., V. C. Bleich, R. T. Bowyer, and M. C. Nicholson.  2005.  Mountain sheep and 
mining: implications for conservation and management. California Fish and Game 91:149–178. 
34 Papouchis, C. M., F. J. Singer, and W. B. Sloan.  2001.  Responses of desert bighorn sheep to increased 
human recreation.  Journal of Wildlife Management 65:573–582. 
35 Telephone Conversation with Mr. Randy Botta, California Department of Fish and Game, regarding 
bighorn sheep use of habitat adjacent to Interstate Highway 8, 24 March 2010. 
36 Annual observations of Dr. Vernon Bleich with respect to bighorn sheep use of habitat adjacent to 
Interstate Highway 40 in the Marble Mountains, San Bernardino County, 1978 – 2006. 
37Rubin, E. S., W. M. Boyce, C. J. Stermer, and S. G. Torres.  2002.  Bighorn sheep habitat use and 
selection near an urban environment.  Biological Conservation 104:251-263.  
38 Geist, V.  1975.  On the management of mountain sheep: theoretical considerations.  Pages 77-105 in J. 
B. Trefethen (editor).  The wild sheep in modern North America.  The Winchester Press, New York. 
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disturbance factor (which can be described as unexpected disturbance) that would be 
most detrimental to bighorn sheep.42  Repeated cessation and resumption of construction 
activities as a response to bighorn sheep approaching a construction site is a prime 
example of unexpected disturbance, and likely would be manifested in altered behavioral 
patterns, including the repeated disruption of foraging activities.43 
 
 It is my professional opinion that bighorn sheep in the Cady Mountains will incur 
fewer intrusions upon their behavior if construction activities proceed in a predictable 
manner (i.e., they are ongoing constantly) that bighorn sheep can expect to occur, rather 
than in a manner that makes it impossible for a sheep to decide to approach or stay away 
from an ongoing activity.  Thus, BIO-23 offers nothing in terms of mitigation for the loss 
of nearly 3 square miles of habitat and the potential disruption of connectivity but, 
instead, exacerbates that already unfortunate situation. 
  
 
 

                                                                                                                                                 
39 Graham, H.  1980.  The impact of modern man.  Pages 288-309 in G. Monson and L. Sumner (editors).  
The desert bighorn: its life history, ecology, and management.  University of Arizona Press, Tucson. 
40 Wehausen, J. D., L. L. Hicks, D. P. Garber, and J. Elder.  1977.   Bighorn sheep management in the 
Sierra Nevada. Transactions of the Desert Bighorn Council 21:30-32. 
41 Papouchis, C. M., F. J. Singer, and W. B. Sloan.  2001.  Responses of desert bighorn sheep to increased 
human recreation.  Journal of Wildlife Management 65:573–582. 
42 Geist, V.  1975.  On the management of mountain sheep: theoretical considerations.  Pages 77-105 in J. 
B. Trefethen (editor).  The wild sheep in modern North America.  The Winchester Press, New York. 
43 Oehler M. W., Sr., V. C. Bleich, R. T. Bowyer, and M. C. Nicholson.  2005.  Mountain sheep and 
mining: implications for conservation and management. California Fish and Game 91:149–178. 
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