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1.0 INTRODUCTION 
GEM A-CAES LLC’s (the “Applicant”) is responding to the California Energy Commission (CEC) Staff Data 
Requests Set 4, numbers:  

Biological Resources: DR157, DR158, and DR159 

Noise and Vibration: DR160, DR161, DR162, DR163, DR164, and DR165 

 The responses are grouped by individual discipline or topic area. Within each discipline area, the responses are 
presented in the same order as presented by CEC Staff and are keyed to the Data Request (DR) numbers (DR#). 
New or revised graphics, tables, or attachments are provided as attachments and are numbered in reference to 
the Data Request number. For a hypothetical example, the first attachment used in response to Data Request 
DR10 would be numbered Attachment DR10-1. Each page in this response document is sequentially page-
numbered consistently with the remainder of the document, although some attachments may also have their own 
internal page numbering system.  

2.0 BIOLOGICAL RESOURCES 
2.1 Mohave Ground Squirrel (DR157, 158, and 159) 
2.1.1 Data Request DR157 
DR157: Please conduct MGS protocol surveys following the CDFG 2003, 2010 Mohave Ground Squirrel Survey 
Guidelines, in the areas identified as suitable habitat (per the MGS Habitat Assessment TN 248931) for MGS and 
provide the results of the surveys. (DR44) 

Response: Mohave Ground Squirrel (MGS) protocol surveys are expected to commence on or about  
April 1, 2023. We anticipate completing the surveys no later than July 15, 2023 and will be providing results to 
California Department of Fish and Wildlife (CDFW) and the California Energy Commission (CEC) within 
approximately 45 days of completion of the field work. 

2.1.2 Data Request DR158 
DR158: If surveys will be conducted, please provide CDFW and CEC with a hybrid (camera/live trapping) survey 
methodology for review and approval prior to conducting surveys for concurrence of survey methods. (DR 45) 

Response: Protocol surveys will include a hybrid (camera/live trapping) survey methodology as discussed with 
CDFW. A draft protocol was submitted to CDFW on March 17, 2023, for review and comment. A protocol 
incorporating any CDFW comments will be provided to CDFW and CEC staff.  

2.1.3 Data Request DR159 
DR159: Please provide valid MGS handling authorization from CDFW for any surveyor retained by the applicant 
to perform surveys. 

Response: The most current authorizations available for designated MGS handlers are included in Attachment 
DR159-1 and were submitted to CDFW.  An email documenting CDFW approval of these authorizations will be 
sent to the CEC upon receiving it. Like many biologists in the state of California, applications for renewal of all 
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valid authorizations for MGS handling were submitted prior to permit expiration. The Scientific Collection Permit 
and Memorandum of Understanding (MOU) Renewal have not been released by CDFW. The last renewal update 
that was posted, identified the permit process would be completed by the summer of 2023. Each collection permit 
and MOU includes standard language administratively extending the authorization provided the permit holder has 
submitted a valid renewal request.  Therefore, the permit holders are authorized to handle MGS during the 
pendency of the renewal process. 

3.0 NOISE 
3.1 Noise and Vibration (DR160, 161, 162, 163, 164, and 165) 
3.1.1 Data Request DR160 
DR160: Please describe what the expected vibration level would be on the surface of the shaft and its dB level. 
Please provide all decibel level values in dBA. 

Response: At the opening of the shaft the audible decibel level from the detonation of explosives at the bottom of 
the shaft is estimated to be 78 dBA at ground level. At the opening of the shaft the air-overpressure is estimated 
to be 124 linear decibels (dBL). These estimates are expected to be conservative and are based on the 
assumptions outlined in Attachment 2-1 Controlled Detonation of Explosive Information Summary (TN 247494 ).  
As noted in forementioned summary:  

“During this 2-year period, twice-daily (at most) underground controlled detonation of explosives of 
a few second durations each would occur at the beginning of each shift as described below. 
Controlled detonation is NOT continuous throughout the day”. 

Note: dBA is not a measure of vibration, but a measure of audible sound (noise), air-overpressure is a measure of 
vibration through the atmosphere from overall (linear) sound pressure levels.     

3.1.2 Data Request DR161 
DR161: Please explain what the vibration level is expected to be at an approximate distance of 3 feet below 
ground at the fence line on all sides of the project site. 

Response: Vibration traveling through the ground will be less than 1.00 in/sec at the closest fence line locations 
and in the range of 0.10 in/sec at the furthest fence line locations. Supporting detonation vibration estimates are 
provided in Attachment DR161-1. 

3.1.3 Data Request DR162 
DR162: Please define the threshold value used to determine whether a significant impact has occurred to special-
status wildlife species. 

Response: The standard threshold for noise impacts to wildlife/biological resources is 60 dBA averaged over a 
one-hour period. As an example, any noise level that occurs above 60 dBA for an entire hour would be 
considered significant. If a 60 dBA noise only occurs for 30-minutes, it is not considered significant because the 
average noise level over an hour period of time would be less than 60 dBA. A noise level at 120 dBA sustained for 
30 minutes would be considered significant when averaged over the one-hour time period. Typically, there are 
some common wildlife species that may be affected by different noise levels, but this noise level has been 
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consistently utilized in analysing noise impacts to threatened and endangered bird species, specifically during the 
nesting season. As noted in Attachment 2-1 Controlled Detonation of Explosive Information Summary  
(TN 247494) the average duration of a detonation event is on the order of a few seconds, and these events are 
expected to occur up to twice daily. Given the very short duration of the expected sound impact levels, no 
significant impact is expected to occur to wildlife.  

3.1.4 Data Request DR163 
DR163: Please provide the decibel value for 20 mile per hour wind. 

Response: The referenced pressure of 20 miles per hour wind was presented in Attachment 2-1 Controlled 
Detonation of Explosive Information Summary (TN 247494)to compare to the air-overpressure of 120 dBL. The 
comparison was to illustrate the pressure created from a sound wave at 120 dBLand is  not a reference to audible 
wind driven noise.   

3.1.5 Data Request DR164 
DR164: Please explain what the expected noise attenuation level of the 2,000-foot shaft would be at the ground 
surface of the shaft and at the fence line on all sides of the project. 

Response: According to the inverse square law, it can be shown that for each doubling of distance from a point 
source, the sound pressure level decreases by approximately 6 dB(A). For a shaft, it can be assumed that the 
attenuation would doubly decrease (decrease by approximately 12 dB(A) per doubling of distance). For this study, 
the attenuation affects from the shaft were not considered in order to be conservative.  

Based on the inverse square law, the following Table illustrates the estimated noise and air-overpressure levels 
for the Project:  

Location Distance from 
Detonation (Feet) 

Sound Level (dBA) Air-overpressure (dBL) 

Shaft Entrance 2,000 78 124 

Closest Residence 3,300 74 120 

Fence line – East 2,500 76 122 

Fence line – South 2,520 76 122 

Fence line – North 2,760 75 122 

Fence line - West 3,500 73 120 

Note: based on assumptions in Attachment 2-1 Controlled Detonation of Explosive Information Summary (TN 247494) 
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3.1.6 Data Request DR165 
DR165: Please explain which receptor is the closest above ground receptor and what it is closest to. Is it closest 
to the loudest expected construction noise or closest to the boundary of the project site? 

Response: The closest receptor to the shaft is the residence located east of the Project site along Hamilton Road 
and can be found at the below UTM coordinates:  

 Zone: 11N 
 Easting: 382944.78 m  
 Northing: 3861811.35 m  

It is not the closest receptor to construction or operations, but closest to the expected location of the shaft and 
therefore closest and most likely impacted receptor. 
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State of California - Natural Resources Agency 
DEPARTMENT OF FISH AND WILDLIFE 
Wildlife Branch 
P.O. Box 944209 
Sacramento, CA 94244-2090 
http://www wildlife.ca.gov 

Steven C. Chen 
1382 Oceanaire Dr. 
San Luis Obispo, CA 93405 

Dear Mr. Chen, 

February 19. 2020 

GAVIN NEWSOM. Governor 
CHARLTON H. BONHAM, Director 

In response to your written request, the Department of Fish and Wildlife (Department) 
hereby authorizes you to take California Endangered Species Act (CESA)-listed 
threatened Mohave ground squirrel (Xerospermophi/us mohavensis) for scientific 
research purposes related to conservation and recovery of the species. 

The authorization is in the form of a Memorandum of Understanding (MOU) between 
you and the Department. The MOU is a special permit prepared pursuant to CESA. For 
the purpose of this agreement, we consider you both the executive signatory and the 
principal investigator. 

Enclosed are two originals of the MOU, including a List of Authorized Individuals (LAI). If 
you concur with the terms of the MOU, please sign and date both MOU documents in 
the appropriate space on page seven. Retain the LAI and one fully signed MOU for your 
records and as a master for making copies for your field personnel to ensure 
compliance with all terms and conditions. Please return the other signed MOU to the 
address in the letterhead, with attention to Esther Burkett. 

Should you have any questions about the MOU, please contact Dr. Scott Osborn, 
Senior Environmental Scientist (Specialist), by e-mail at Scott.Osborn@wildlife.ca.gov 
or by telephone at (707) 499-0566. 

Sincerely, 

c~~rrJ-1 
Erin Chappell, Environmental Program Manager 
Wildlife Branch, Nongame Wildlife Program 

cc: Scott Osborn, Esther Burkett 
Wildlife Branch , Nongame Wildlife Program 

Conserving Ca{ifornia's Wild{ife Since 1870 
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Crawford, Scott

From: Garcia, Justin@Wildlife <Justin.Garcia@wildlife.ca.gov>
Sent: Tuesday, March 7, 2023 8:31 AM
To: Steven Chen
Cc: Hirano, Chad@Wildlife; Osborn, Scott@Wildlife
Subject: RE: Steven Chen MGS MOU and SCP Renewal

Hi Steven, 

We have reviewed the information submitted for Corey and Dalton.   

We have decided to approve Dalton as an Independent Researcher, but based on the 
information provided, Corey needs more experience under the supervision of a permitted 
MGS researcher.  If there is additional information that outlines his experience with desert 
ground squirrels, or a strong letter of recommendation, then we could consider that as well 
and possibly designate Corey as an Independent Researcher.  Otherwise, we can designate 
Corey as a Field Assistant until additional experience is obtained. 

Thank you, 
Justin 

Justin D. Garcia (he/him)
Senior Environmental Scientist (Specialist) 
CESA Wildlife Permitting Coordinator  
CDFW Wildlife Branch, Wildlife Diversity Program 
West Sacramento, CA 
Justin.Garcia@wildlife.ca.gov
(916) 207-4957 

Please Help Endangered Species at Tax Time
You can help California’s rare and endangered species by making
a tax-deductible donation on line 403 of your state tax return.

From: Steven Chen <stvnenator@gmail.com>  
Sent: Tuesday, February 28, 2023 12:08 PM 
To: Garcia, Justin@Wildlife <Justin.Garcia@wildlife.ca.gov> 
Cc: Dalton Stanfield <daltonstanfield@gmail.com>; Hirano, Chad@Wildlife <Chad.Hirano@Wildlife.ca.gov>; Osborn, 
Scott@Wildlife <Scott.Osborn@wildlife.ca.gov>; Corey Chan <corey.davin@gmail.com> 
Subject: Re: MGS MOU and SCP Renewal 



 
 State of California - Natural Resources Agency                                                    GAVIN NEWSOM, Governor 

 DEPARTMENT OF FISH AND WILDLIFE                                    CHARLTON H. BONHAM, Director 
 Wildlife Branch 
 P.O. Box 944209 
 Sacramento, CA 94244-2090 
 http://www.wildlife.ca.gov 

Conserving California’s Wildlife Since 1870 

Amended Date: March 20, 2023 
Expiration Date: December 31, 2023 

  
Attachment 2 

LIST OF AUTHORIZED INDIVIDUALS 
 

Steven C. Chen (SC-012551) 
Principal Investigator 

 
Research on Mohave Ground Squirrel in California 

 
 

1. Individuals authorized to conduct activities pursuant to this California 
Endangered Species Act (CESA) Memorandum of Understanding (MOU) for 
scientific research on Mohave ground squirrel (Xerospermophilus mohavensis): 
 
Principal Investigator: Steven C. Chen 
 
Independent Researchers: Corey Chan, Dalton Stanfield, Kyle Tabor 

 
Field Assistants: None listed at this time.  

 
2. Independent Researchers may conduct activities pursuant to this MOU without 

the direct supervision of the Principal Investigator, and as authorized by the 
appropriate federal permit(s), when applicable. 

 
3. When approved by the Department, Field Assistants must work under the direct, 

on-site supervision of the Principal Investigator or an Independent Researcher, 
and may assist on survey and capture efforts, until such time as the Principal 
Investigator can certify in writing to the Department, and the Department concurs 
in writing, that the individual may work independently. Field Assistants should 
have sufficient training or experience with small mammal trapping in general prior 
to conducting any activities under this MOU. 
 

4. This List of Authorized Individuals supersedes the list dated on February 19, 
2020. 
 

 
 
_______________                                          __________________________________ 
Date                                                                Justin D. Garcia 
                                                                        Senior Environmental Scientist (Specialist) 
 
This List of Authorized Individuals is valid only if dated on or after the issuance date of 
the MOU. 

http://www.dfg.ca.gov/wildife/nongame
JDGARCIA
Typewriter
March 20, 2023
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Subject: Resume for CDFW and USFWS approval for project surveys and monitoring  
 
Kyle Tabor – Aardvark Biological Services LLC  
 
Education   
 
A.S. in Life Science, Westside Community College, Taft, CA 2011 
 
B.S. in Biology, California State University, Bakersfield, CA 2018 
 
Trainings/Workshops  
 
Ringtail Cat Workshop presented by David Wyatt in the Sutter Buttes, CA. 2016 
Workshop presented live-trapping, morphometries, and radio telemetry of the ringtail (Bassariscus 
astutus). 
 
Western Pond Turtle Workshop presented by The San Francisco Bay Area Chapter of The Wildlife 
Society, 2015 - Workshop presented Ecology and Conservation of the Western pond turtle (Actinemys 
marmorata). 
 
Basic Tracking and Awareness Workshop 2014 
Training on mammal tracks and sign identification. 
 
CALIFORNIA TIGER SALAMANDER WORKSHOP 2012                           
Training on species identification, survey methods, sampling techniques and habitat requirements of 
California tiger salamander (Ambystoma californiense). Lecture on the biology and conservation 
management for the species. 
 
INTRODUCTION TO DESERT TORTOISE SURVEYING, MONITORING, AND HANDLING TECHNIQUES WORKSHOP 2011                                 
Information on handling, monitoring and surveying methods for Mojave Desert Tortoise (Gopherus 
agassizii). that included authorized egg handling techniques and burrow construction demonstrations. 
Lecture on species ecology and biology. 
 
Certifications  

 CDFW DESIGNATED BIOLOGIST for Giant Kangaroo Rat for Panoche Valley Solar Project.   
 CDFW DESIGNATED BIOLOGIST for San Joaquin kit fox, Tipton kangaroo rat and San Joaquin antelope 

squirrel for the California High Speed Rail project (Construction Package 2 and 3).   
 CDFW LEVEL II protocol surveyor for blunt-nosed leopard lizards (Gambelia sila).    
 USFWS ENDANGERED SPECIES ACT 10(A)(1)(A) RECOVERY PERMIT (TE-95006A) Tipton kangaroo rat 

(Dipodomys nitratoides nitratoides), Fresno kangaroo rat (Dipodomys nitratoides exilis) and Giant 
kangaroo rat (Dipodomys ingens).   

 CDFW SCIENTIFIC COLLECTING PERMIT SC-13532/MEMORANDUM OF UNDERSTANDING /LETTER OF 
CONCURRENCE  

  
Selected Wildlife Experience 
 
San Joaquin Kit Fox (Vulpes macrotis mutica) 
 
Project: HIGH SPEED RAIL CONSTRUCTION PACKAGES 2-3 (FRESNO-BAKERSFIELD) 
Location: San Joaquin Valley, CA  
Completed: In progress  
Permit #: ITP # 2081-20015-024-04 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Lead Biologist: (Current) - Eric Hanson, ehanson@dudek.com  
Work Description: Performed preconstruction surveys for SJKF. Monitored potential SJKF dens with game cameras 
and tracking medium. Excavated and supervised excavation of potential SJKF dens. Monitored construction in SJKF 
habitat.  
Estimated Survey Hours: 723  
Estimated Monitoring Hours: 1003  
Adults Observed: 0  
Juveniles Observed: 0  
Potential Dens Excavated: Over 400  
 
Project: San Joaquin Kit Fox Mange Study 
Location: San Joaquin Valley, CA  
Completed: 2016 
Lead Biologist: Brian Cypher (661) 381-0048, bcypher@esrp.csustan.edu, and Jaime Rudd, (916) 201-2699, 
jlrudd@ucdavis.edu 
Work Description: Assisted with sarcoptic mange study in urban San Joaquin kit fox. Responsibilities include: 
setting, baiting, and checking traps, trap maintenance, and radio telemetry. Data collection included: recording 
weight, ocular swab, nasal swab, fecal swab, skin scrape, collection of blood, radio collaring, ear tagging, applying 
topical solution for treatment of ectoparasites, overall health and dental assessment.  Additional duties included 
transport to and from animal health care facility and release near capture site. 
Estimated Survey Hours: 500  
Adults Observed: 50  
Juveniles Observed: 10  
Potential Dens Observed: 100 
Adults Handled: 25  
 
Project Name:  Victor Dry Farm Solar Site (2014)  
Location: San Bernardino County 
Completed:  November 2014  
Work description: Conducted monitoring and excavations of desert kit fox dens at the development site. 
Monitoring consisted of using wildlife camera stations to record use of the dens prior to excavations. Dens were 
excavated using hand tools only as the site was within the range of the desert tortoise. 
Estimated Survey Hours: 84 
Adults Observed: 0  
Dens Observed: 4 known pupping dens with numerous entrances 
 
Project Name:  Great Valley Solar Project  
Location: Southern Tulare County 
Completed:  September 2011  
Work description: Conducted baseline biological surveys for sensitive species, notably San Joaquin Kit Fox, Blunt-
nosed Leopard Lizard, Tipton Rat, Burrowing Owl and special status plant species. Provided biological surveys for 
listed and special-status plants and wildlife, conducted small mammal trapping, mapped vegetation and habitat 
types, conducted scent station surveys and nighttime spotlight surveys for nocturnal carnivores and other wildlife. 
Estimated Survey Hours: 500  
 
Project Name:  Buena Vista 3D Geophysical  
Location: Elk Hills, Kern County, CA 
Completed:  2009 - 2010. 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
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Estimated Survey Hours: 2600 
Adults Observed: 2 
Dens Observed: 100 potential, 25 known. 
 
 
Project Name: PANOCHE VALLEY SOLAR 
Location: Mendota, CA 
Completed:  September 2013  
Work description: Conducted protocol surveys for Blunt-nosed Leopard Lizards. Other sensitive species 
encountered include Burrowing Owl, Giant Kangaroo Rat, and San Joaquin Kit Fox. 
 Estimated Survey Hours: 300 
Adults Observed: 7 
Dens Observed: 1 Active and 7 Potential 
 
Project Name: ANTELOPE VALLEY 3D SEISMIC SURVEY 
Location: Lost Hills 
Completed:  November 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 400 
Adults Observed: 1 
Dens Observed: 2 Potential 
 
Project Name: APEX 3D SEISMIC SURVEY 
Location: North Belridge 
Completed:  July 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 1200 
Adults Observed: 12 
Dens Observed: 7 Active and 17 Potential 
 
Project Name: CYMRIC 3D SEISMIC SURVEY 
Location: McKittrick 
Completed:  May 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 1200 
Adults Observed: 0 
Dens Observed: 20 potential, 5 active. 
 
Burrowing Owl  (Athene cunicularia) 
 
Project Name: ANTELOPE VALLEY 3D SEISMIC SURVEY 
Location: Lost Hills 
Completed:  November 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
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Estimated Survey Hours: 400 
Adults Observed: 8 
Burrows Observed: 5 Active 
 
Project Name: APEX 3D SEISMIC SURVEY 
Location: North Belridge 
Completed:  July 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 1200 
Adults Observed: 21 
Burrows Observed: 15 Active 
 
Project Name:  Buena Vista 3D Geophysical  
Location: Elk Hills, Kern County, CA 
Completed:  2009 - 2010. 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 2600 
Adults Observed: 10 
Burrows Observed: 20 
 
Giant and Tipton Kangaroo Rats  (Dipodomys ingens and D. nitratoides nitratoides) 
 
Project Name: LOKERN PRESERVE SMALL MAMMAL MONITORING  
Location: Lokern Preserve 
Completed:  September 2012, September 2013, September 2014 
Work description: Nocturnal protocol trapping for small mammals, mainly for giant and short-nosed kangaroo rats 
(Dipodomys nitratoides brevinasus) to evaluate success of management strategies. Set Sherman Traps, and 
extracted and processed individuals. 
Estimated Survey Hours: 75 
Adults Handled:  40 Giant Kangaroo Rats (Dipodomys ingens) 
All captures were handled under supervision of permitted biologist. 
Burrows Observed: Multiple 
 
Project Name: SEMITROPIC RIDGE PRESERVE SMALL MAMMAL MONITORING 
Location: Semitropic Ridge Preserve 
Completed:  August 2012, August 2013, August 2014, August 2015 
Work description: Nocturnal protocol trapping for small mammals, mainly Tipton kangaroo rats, to evaluate 
success of management strategies. Set Sherman Traps, extracted and processed individuals. 
Estimated Survey Hours: 65 
Adults Handled:  34 Tipton Kangaroo Rats (Dipodomys nitratoides nitratoides) 
All captures were handled under supervision of permitted biologist. 
Burrows Observed: Multiple 
 
Project Name: PANOCHE VALLEY SOLAR 
Location: Mendota, CA 
Completed:  September 2013 
Work description: Conducted protocol surveys for Blunt-nosed Leopard Lizards.  Other sensitive species 
encountered include Burrowing Owl, Giant Kangaroo Rat and San Joaquin Kit Fox. Surveys for giant kangaroo rats 
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included looking for recent evidence of use (i.e. fresh scat, tracks, tail drags, mowing, haystacks, etc.). Scat, tracks, 
and burrows were measured and compared to literature published. 
 Estimated Survey Hours: 300 
Adults Observed: Multiple 
 
Project Name: ANTELOPE VALLEY 3D SEISMIC SURVEY 
Location: Lost Hills 
Completed:  November 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 400 
Adults Observed: Multiple 
Burrows Observed: Multiple 
 
Project Name: APEX 3D SEISMIC SURVEY 
Location: North Belridge 
Completed:  July 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 1200 
Adults Observed: Multiple 
Burrows Observed: Multiple 
 
Project Name:  Buena Vista 3D Geophysical  
Location: Elk Hills, Kern County, CA 
Completed:  2009 -2010. 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 2600 
Adults Observed: Multiple 
Dens Observed: Multiple 
 
Blunt-nosed Leopard Lizard  (Gambelia sila) 
 
Project Name: OXY BNLL SURVEYS 2012 
Location: Elk Hills 
Completed:   2012 
Work description: Conducted protocol surveys for Blunt-nosed Leopard Lizards and other sensitive species.  
Estimated Survey Days: 137 
Adults Observed: 200 (see attached CNDDB form). 
Hatchlings: 50 
Level II Contact: Ignacio Maldonado 
Stantec Consulting 
Ignacio.Maldonado@stantec.com 
(661) 302-3669 
 
Project Name: BACON HILLS 
Location: Belridge, CA 
Completed:   2015 
Work description: Conducted protocol surveys for Blunt-nosed Leopard Lizards and other sensitive species.  
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Estimated Survey Days: 26 
Adults Observed: 27 
Level II Contact: Steve Tabor BEASPT@aol.com (970) 481-8386 
 
Project Name: KETTLEMAN HILLS 
Location: Avenal, CA 
Completed:  2014 
Work description: Conducted protocol surveys for Blunt-nosed Leopard Lizards and other sensitive species.   
Estimated Survey Days: 83 
Adults Observed: 0 
Level II Contact: Chris Bronny chrisbronny@gmail.com  (925) 330-7202 
 
Project Name: PANOCHE VALLEY SOLAR 
Location: Mendota, CA 
Completed: 2013 
Work description: Conducted protocol surveys for Blunt-nosed Leopard Lizards. Other sensitive species 
encountered include Burrowing Owl, Giant Kangaroo Rat and San Joaquin Kit Fox. 
 Estimated Survey Days: 64 
Adults Observed: 5 
Hatchlings Observed: 3 
Level II Contact: Steve Tabor BEASPT@aol.com (970) 481-8386 
 
Project Name: CMO PIPELINE 
Location: Belridge Oilfield 
Completed:  September 2013 
Work description: Surveyed for the presence of the Blunt-nosed Leopard Lizard on multiple proposed oil wells 
following the CDFW 2004 Survey Protocol. Documented all sensitive flora and fauna encountered and observed 
Estimated Survey Days: 24 
Adults Observed: 4 
Level II Contact: Steve Tabor BEASPT@aol.com (970) 481-8386 
 
Project Name: ANTELOPE VALLEY 3D SEISMIC SURVEY 
Location: Lost Hills 
Completed:  November 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Days: 33 
Adults Observed: 2 
 
Project Name: VENOCO, INC. OIL WELLS PROJECT 
Location: Kern County 
Completed:  July 2011 
Work description: Surveyed for the presence of the Blunt-nosed Leopard Lizard on multiple proposed oil well sites 
following the CDFW 2004 Survey Protocol. Documented all sensitive flora and fauna encountered and observed. 
Estimated Survey Days: 50 
Adults Observed: 1 
 
Project Name: APEX 3D SEISMIC SURVEY 
Location: North Belridge 
Completed:  July 2011 
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Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Days: 30 
Adults Observed: 12 
 
Project Name:  Buena Vista 3D Geophysical  
Location: Elk Hills, Kern County, CA 
Completed:  2009 -2010. 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Days: 100 
Adults Observed: 50 – 60 
Hatchlings: 12 
 
San Joaquin Antelope Squirrel (SJAS)  (Ammospermophilus nelsoni) 
 
Project Name: BACON HILLS 
Location: Belridge, CA 
Completed:   2015 
Work description: Conducted protocol surveys for Blunt-nosed Leopard Lizards and other sensitive species.  
Estimated Survey Hours: 208 
Adults Observed: 25 
 
Project Name: CMO PIPELINE 
Location: Belridge 
Completed:  September 2013 
Work description: Surveyed for the presence of the Blunt-nosed Leopard Lizard on multiple proposed oil wells 
following the CDFW 2004 Survey Protocol. Documented all sensitive flora and fauna encountered and observed 
Estimated Survey Hours: 100 
Adults Observed: 10 
 
Project Name: ANTELOPE VALLEY 3D SEISMIC SURVEY 
Location: Lost Hills 
Completed:  November 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 400 
Adults Observed: 1 
 
Project Name: APEX 3D SEISMIC SURVEY 
Location: North Belridge 
Completed:  July 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 1200 
Adults Observed: Numerous 
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Project Name: CYMRIC 3D SEISMIC SURVEY 
Location: McKittrick 
Completed:  May 2011 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 1200 
Adults Observed: 25 
 
Project Name:  Buena Vista 3D Geophysical  
Location: Elk Hills, Kern County, CA 
Completed:  2009 -2010. 
Work description: Conducted preconstruction clearance surveys for sensitive species, notably San Joaquin Kit Fox, 
Blunt-nosed Leopard Lizard, Giant Kangaroo Rat, Nelson’s Antelope Squirrel, and Burrowing Owl. Monitored 
ground-disturbing activities for biological resources. 
Estimated Survey Hours: 2600 
Adults Observed: 60 
 
Project Name: LOKERN PRESERVE SMALL MAMMAL MONITORING  
Location: Lokern Preserve 
Completed:  September 2012, September 2013, September 2014 
Work description: Nocturnal protocol trapping for small mammals, mainly Giant and Short-nosed Kangaroo Rats, 
to evaluate success of management strategies. Set Sherman Traps, and extracted and processed individuals. 
Estimated Survey Hours: 75 
Adults Handled:  3 
 
Mohave Ground Squirrel   (Xerospermophilus mohavensis) 
 
Project Name: Endangered Species Recovery Program MGS Study 
Location: Mojave Desert, CA 
Completed: 2015 – 2016 
Lead Biologist: - Philip Leitner, pleitner@pacbell.net  
Work description: Protocol trapping for Mohave ground squirrel (Xerospermophilus mohavensis), to evaluate 
presence/absence. In addition to deployment of wildlife cameras, Sherman and Pymatuning traps were set in 
accordance with the protocol survey guidelines. Mohave ground squirrels were processed and evaluated each 
morning. Incidental captures included antelope ground squirrel ground squirrels (Ammospermophilus leucurus). 
Estimated Survey Hours: 1200 
Adults Handled: 5 Mohave ground squirrels (Xerospermophilus mohavensis) and 17 antelope ground squirrels 
(Ammospermophilus leucurus). 
 
Project Name: COSO MGS Study 
Location: Naval Air Weapons Station, China Lake 
Completed: 2021 
Lead Biologist: - Philip Leitner, pleitner@pacbell.net   
Work description: Protocol trapping for Mohave ground squirrel (Xerospermophilus mohavensis), to evaluate 
presence/absence. Sherman and Pymatuning traps were set in accordance with the protocol survey guidelines. 
Mohave ground squirrels were processed and evaluated each morning. Incidental captures included antelope 
ground squirrels (Ammospermophilus leucurus). 
Estimated Survey Hours: 36 
Adults Handled: 5 Mohave ground squirrels (Xerospermophilus mohavensis) and 8 antelope ground squirrels 
(Ammospermophilus leucurus). 
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Attachment DR161-1 

Detonation Vibration Estimates 
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Attachment DR161-1 

Detonation vibration estimate 

 

1) Formula - USBM 

 V = K (d/w
1/2

)
β
 

où V: Peak particle velocity (in./sec or mm/s) 
 w: Max. explosive charge per delay (lbs or kg) 
 d: Distance from blast to structure (ft. or m) 

 K Detonation constant 

 β Ground attenuation constant 

 

2) Cavern excavation 

2.1 Top heading 

Drilling parameters 

Borehole size :  2.0 in.  (50 mm) 

Advance per round: 20 ft.  (6.1 m) 

Detonation parameters 

Collar length:  1.5 ft.  (0,45 m) 

Loaded length:  18.5 ft.  (5.65 m) 

Explosive used:  Bulk emulsion at 1.25 g/cc density 

Charge per hole:  31.5 lbs  (14.2 kg) 

Electronic detonators 

Nb of holes initiated per delay:  1 hole 

Explosive charge per delay:  31.5 lbs  (14.2 kg) 

Parameters Imperial Metric 
β -1.6 -1.6 
K 908 6500 
Distance 2 000 ft. 610 m 
W (charge per delay) 31.5 lbs 14.2 kg 
PPV 0. 08 in./sec 1.90 mm/sec 

 

2.2 Bench excavation 

Drilling parameters 



Borehole size :  3.5 in.  (90 mm) 

Bench height:  33 ft.  (10.0 m) 

Sub drilling:  2 ft.  (0.6 m) 

Drill length:  35 ft.  (10.6 m) 

Detonation parameters 

Collar length:  6 ft.  (1,8 m) 

Loaded length:  29.0 ft.  (8.8 m) 

Explosive used:  Bulk emulsion at 1.25 g/cc density 

Charge per hole:  151.0 lbs  (68.3 kg) 

Electronic detonators 

Nb of holes initiated per delay:  1 hole 

Explosive charge per delay:  151.0 lbs  (68.3 kg) 

Parameters Imperial Metric 
β -1.6 -1.6 
K 240 1725 
Distance 2 000 ft. 610 m 
W (charge per delay) 151.0 lbs 68.3 kg 
PPV 0. 07 in./sec 1.77 mm/sec 
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