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Introduction 
Attached are Morton Bay Geothermal LLC’s1 (Applicant) responses to the California Energy Commission 
(CEC) Staff’s Data Requests Set 1 regarding the Application for Certification (AFC) for the Morton Bay 
Geothermal Project (MBGP) (23-AFC-01). This submittal includes a response to Data Requests 1 through 
111. 

The responses are grouped by individual discipline or topic area. Within each discipline area, the responses 
are presented in the same order as presented in Data Requests Set 1 and are keyed to the Data Request 
numbers.  

New or revised graphics or tables are numbered in reference to the Data Request number. For example, 
the first table used in response to Data Request 28 would be numbered Table DRR 28-1. The first figure 
used in response to Data Request 28 would be Figure DRR 28-1, and so on. Figures or tables from the 
MBGP AFC that have been revised have a “R” following the original number, indicating a revision.  

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

1 An indirect, wholly owned subsidiary of BHE Renewables, LLC (“BHER”). 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 ii 

Contents 
Introduction ......................................................................................................................................................................... i 

Acronyms and Abbreviations .......................................................................................................................................... v 

1. Air Quality (DR 1-15) ......................................................................................................................................... 1-1 

1.1 Background: Air District Review (DR 1-2).................................................................................................... 1-1 

1.2 Background: Emission Calculation Spreadsheets (DR 3-4).................................................................. 1-1 

1.3 Background: Emergency Diesel Engines (DR 5-6) ................................................................................... 1-2 

1.4 Background: Mobile Testing Unit Modeling (DR 7) ................................................................................. 1-2 

1.5 Background: Hydrogen Sulfide Modeling Results (DR 8) ..................................................................... 1-3 

1.6 Background: Cooling Tower Modeling (DR 9) ........................................................................................... 1-3 

1.7 Background: Nitrogen Deposition Modeling (DR 10-11) ..................................................................... 1-4 

1.8 Background: Cumulative Modeling (DR 12-13) ....................................................................................... 1-5 

1.9 Background: Offset Proposal (DR 14-15) ................................................................................................... 1-5 

2. Alternatives (DR 16 -18) .................................................................................................................................. 2-1 

2.1 Background: Alternative Project Sites (DR 16) ......................................................................................... 2-1 

2.2 Background: Power Plant Cooling Alternative (DR 17-18) .................................................................. 2-1 

3. Biological Resources (DR 19-26) ................................................................................................................... 3-1 

3.1 Background: Class II Surface Impoundment (Brine Pond) (DR 19-21) ........................................... 3-1 

3.2 Background: Atmospheric Flash System (DR 22-24) ............................................................................. 3-5 

3.3 Background: Vegetation Mapping (DR 25-26) ......................................................................................... 3-6 

3.3.1 Vegetation Communities ...................................................................................................................... 3-7 

3.3.2 Land Cover Types ..................................................................................................................................... 3-7 

3.3.3 References .................................................................................................................................................. 3-8 

4. Cultural and Tribal Resources (DR 27-35) ................................................................................................... 4-1 

4.1 Background: Incorrect Source Citation and Reference (DR 27) ......................................................... 4-1 

4.2 Background: Location of Makeup Well (DR 28-30) ................................................................................ 4-1 

Response: Please see the response to DR 28. The two wells are not part of the MBGP. ....................... 4-2 

4.3 Background: Archaeological Survey Coverage (DR 31–34) ................................................................. 4-2 

Background: Sources Consulted During the Records Search (DR 35) .......................................................... 4-3 

5. Geology and Soils (DR 36-61) ........................................................................................................................ 5-1 

5.1 Background: Mullet Fault Zone (DR 36-39) ............................................................................................... 5-1 

5.2 Background: Geologic Resources of Recreational, Commercial, or Scientific Value 
(DR 40-42) .............................................................................................................................................................. 5-1 

5.3 Background: Salton Sea Known Geothermal Resource Area (DR 43-44) ...................................... 5-2 

5.4 Background: Sections 2.6 and 5.4.10, References (DR 45) ................................................................. 5-3 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 iii 

5.5 Background: Geomorphic Provinces and Physiographic Provinces (DR 46-47) .......................... 5-3 

5.6 Background: Depth to Groundwater and Liquefaction (DR 48-51) .................................................. 5-4 

5.7 Background: Liquefaction (DR 52) ................................................................................................................. 5-5 

5.8 Background: Jacobs Figure 2-6B (DR 53) ................................................................................................... 5-5 

5.9 Background: Mud Pots (DR 54-55)................................................................................................................ 5-5 

5.10 Background: Section 2.3.2.2, Project Site Selection (DR 56) .............................................................. 5-6 

5.11 Background: 2009 Geotechnical Investigation (DR 57) ........................................................................ 5-7 

5.12 Background: Expansive Soils (DR 58) ........................................................................................................... 5-7 

5.13 Background: Borrow Sites USCS Classifications (DR 59) ....................................................................... 5-7 

5.14 Background: Seiches (DR 60) ........................................................................................................................... 5-8 

5.15 Background: Extrusive Rhyolite Domes (DR 61) ...................................................................................... 5-8 

6. Land Use (DR 62-66) ......................................................................................................................................... 6-1 

6.1 Background: Consistency with Development Standards for Supportive/Ancillary Sites 
(DR 62) ...................................................................................................................................................................... 6-1 

6.2 Background: Consistency with Development Standards for Height (DR 63-65) ........................ 6-1 

6.3 Background: Consistency with Conditional Use Permit Findings (DR 66) ...................................... 6-4 

6.3.1 References .................................................................................................................................................. 6-6 

7. Project Description (DR 67-72) ...................................................................................................................... 7-1 

7.1 Background: Construction Camp Details (DR 67-72) ............................................................................ 7-1 

8. Public Health (DR 73-79) ................................................................................................................................. 8-1 

8.1 Background: Construction Health Risk Assessment (HRA) (DR 73-74) .......................................... 8-1 

8.2 Background: Operation Health Risk Assessment (DR 75) .................................................................... 8-2 

8.3 Background: Hydrogen Sulfide (H2S) HRA (DR 76) ............................................................................... 8-2 

8.4 Background: Mobile Testing Unit Modeling (DR 77) .............................................................................. 8-3 

8.5 Background: Cooling Tower Modeling (DR 78-79) ................................................................................. 8-3 

9. Socioeconomics (DR 80-82) ............................................................................................................................ 9-1 

9.1 Background: Construction Camps (DR 80-82) .......................................................................................... 9-1 

10. Transportation (DR 83-92) ........................................................................................................................... 10-1 

10.1 Background: Facilities, Operations, and Maintenance (DR 83-84) ................................................ 10-1 

10.2 Background: Existing Traffic Conditions and Level of Service (LOS) Analysis 
(DR 85-86) ........................................................................................................................................................... 10-1 

10.3 Background: Construction Traffic (DR 87-90)........................................................................................ 10-2 

10.4 Background: VMT Thresholds and Analysis (DR 91) ........................................................................... 10-3 

10.5 Background: Cumulative Operations and Maintenance Effects (DR 92) ..................................... 10-4 

11. Transmission System Engineering (DR 93-98) ........................................................................................ 11-1 

11.1 Background .......................................................................................................................................................... 11-1 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 iv 

12. Water Resources (DR 99-111) ..................................................................................................................... 12-1 

12.1 Background: Geothermal Plant Operations Water Supply (DR 99-100) ..................................... 12-1 

12.2 Background: Lithium Omitted from Produced Fluid Chemical Composition (DR 101) ......... 12-1 

12.3 Background: Clarification of Non-Agricultural Project Designation (DR 102) .......................... 12-2 

12.4 Background: Cooling Water Feasibility (DR 103-104) ........................................................................ 12-2 

12.5 Background: Percentage of Water Demand Generated by Steam (DR 105) .............................. 12-3 

12.6 Background: Request to Revise Base Flood Elevations Depicted on FIRMS (DR 106-108) . 12-3 

12.7 Background: Class II Surface Impoundment Construction (DR 109) ............................................ 12-4 

12.8 Background: Wastewater Disposal/Containment (DR 110-111) ................................................... 12-4 

Attachments 
DRR 3-1 Operational Emissions Inventory Spreadsheets 
DRR 3-2 Operational Air Quality Impacts Analysis Spreadsheets 
DRR 4-1 Construction Emissions Inventory Spreadsheets 
DRR 4-2 Construction Air Quality Impacts Analysis Spreadsheets 
DRR 5-1 EPA Tier 4 Vendor Documentation 
DRR 5-2 EPA Tier 3 Vendor Documentation 
DRR 12 Cumulative Impacts Analysis Modeling Protocol 
DRR 21 Formal Consultation for the CalEnergy Obsidian Energy LLC Salton Sea Unit 6 Geothermal 

Power Plant 
DRR 35 Confidential OHP Built Environmental Resources Directory and Archaeological 

Determinations of Eligibility 
DRR 36 The Wister Mud Pot Lineament: Southeastward Extension or Abandoned Strand of the San 

Andreas Fault? 
DRR 57 2009 Geotechnical Investigation 
DRR 61 Episodic Holocene eruption of the Salton Buttesrhyolites, California from paleomagnetic, 

U-Th, and Ar/Ar Dating
DRR 62 County Concurrence Letter
DRR 73 Construction Health Risk Assessment
DRR 85 Raw Traffic Count Data
DRR 86 Existing LOS Calculations
DRR 89 Construction LOS Calculations
DRR 107 LOMR Application
DRR 109 Brind Pond Liner Design

Tables 
DRR 19-1 Saltwater Ecological Screening Levels for Various Metals ................................................................... 3-2 
DRR 19-2a Toxicity Reference Values for Surrogate Mammal Species – Gray Fox ........................................... 3-3 
DRR 19-2b Toxicity Reference Values for Surrogate Mammal Species – Raccoon ........................................... 3-3 
DRR 19-2c Toxicity Reference Values for Surrogate Avian Species – Canada Goose ...................................... 3-3 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 v 

Acronyms and Abbreviations 
ACC Air Cooled Condenser 

AFC Application for Certification 

ATCM Airborne Toxic Control Measure 

AFT Atmospheric Flash Tank 

ANSI American National Standards Institute 

ARMR Archaeological Resource Management Report 

AFY Acre-Foot per Year 

BACT Best Available Control Technologies 

BHER BHE Renewables, LLC 

BRGP Black Rock Geothermal Project 

BSA Biological Survey Area 

CEC California Energy Commission 

CCR California Code of Regulations 

CDFW California Department of Fish and Wildlife 

CEQA California Environmental Quality Act 

CFR Code of Federal Regulations 

CGS California Geologic Survey 

CNEL Community Noise Equivalent Level 

CPUC California Public Utilities Commission 

CUP Conditional Use Permit 

DA Data Adequacy 

dBA decibels 

DRR Data Request Response 

EMF Electric and Magnetic Fields 

ENGP Elmore North Geothermal Project 

EPA U.S. Environmental Protection Agency 

ESA Environmental Site Assessment 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 vi 

E-T Evapotranspiration Bed 

°F Fahrenheit 

FAA Federal Aviation Administration 

FEMA Federal Emergency Management Agency 

gen-tie generation interconnection transmission line 

HARP2 Hyper-Angular Rainbow Polarimeter #2 

HRA Health Risk Assessment 

ICAPCD Imperial County Air Pollution Control District 

IEEE Institute of Electrical and Electronics Engineers 

IID Imperial Irrigation District 

KGRA Known Geothermal Resource Area 

LiDAR Light Detection and Ranging 

LOMR Letter of Map Revision 

LORS laws, ordinances, regulations, and standards 

LOS Level of Surface 

MBGP Morton Bay Geothermal Project 

MCV A Manual of California Vegetation, Second Edition 

MTU Mobile Testing Unit 

MVA megavolt-amperes 

MW megawatts 

NESC National Electrical Safety Code 

NFPA National Fire Protection Association 

NAHC Native American Heritage Commission 

NPCA Notice of Proposed Construction or Alteration 

OHP Office of Historic Preservation 

PM Particulate Matter 

psig pounds per square inch gage 

PTE Potential to Emit 

PTU Production Testing Unit 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 vii 

PRC Public Resources Code 

RWQCB Regional Water Quality Control Board 

SCE Southern California Edison 

SCIC South Coastal Information Center 

SMARA Surface Mining and Reclamation Act 

SSGF Salton Sea Geothermal Field 

SWRCB State Water Resources Control Board 

SWRegGAP Landcover Descriptions for the Southwest Regional Gap Analysis Project 

TLS&N Transmission Line Safety and Nuisance 

TRVs Toxicity Reference Values 

TSDN Technical Support Data Notebook 

USACE US Army Corps of Engineers 

USFWS US Fish and Wildlife Service 

VMT Vehicle Miles Travelled 

WDR Water Discharge Requirements 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 1-1 

1. Air Quality (DR 1-15)

1.1 Background: Air District Review (DR 1-2)

The proposed project will require permits from the Imperial County Air Pollution Control District (ICAPCD). 
For purposes of inter-agency consistency, CEC staff needs copies of all correspondence between the 
applicant and the ICAPCD in a timely manner to stay up to date on any issues that arise prior to completion 
of the Preliminary and Final Staff Assessments (PSA and FSA). 

Data Requests: 

1. Please provide copies of all substantive correspondence between the applicant and the ICAPCD
regarding the project, including any application(s), supplemental information, including attachments
or information referenced in correspondence, and e-mails. Please provide all existing records in
accordance with the requirements of title 20, California Code of Regulations, section 1716. This is a
continuing request, requiring ongoing submission of relevant correspondence. Please provide
correspondence no more than one week from the date it is created or received. This request is in effect
until staff publishes the PSA and FSA.

Response: The air permit application was submitted on April 27, 2023 (TN# 250006-01 through 250006-
04) to ICAPCD. ICAPCD requested additional information on May 30, 2023, The Applicant responded to
ICAPCD‘s request for additional information on June 12, 2023 and the ICAPCD deemed the air permit
application complete on June 22, 2023 (TN# 250730). These documents were docketed in this
proceeding on June 23, 3023. ICAPCD requested further information relating to the air permit application
on September 29, 2023. The information request is under review and will be provided promptly to CEC
Staff. No other substantive correspondence has occurred between the Applicant and the ICAPCD to date.
Any future substantive correspondence with the ICAPCD will be provided as requested.

2. Please provide a copy of the permit application that was submitted to the ICAPCD.

Response: A copy of the permit application (TN 250006-01 through 250006-4) was docketed on May 4, 
2023. In addition, a confidential process flow diagram included as Figure 2-2 of the permit application was 
provided under a request for confidential designation to the CEC on April 18, 2023 (TN# 249771 and TN# 
250024) and approval granted on May 22, 2023 (TN# 250257).  

1.2 Background: Emission Calculation Spreadsheets (DR 3-4) 

Appendices 5.1A, 5.1B, and 5.1D of the Application for Certification (AFC) (TN# 249726) contain tables 
with estimates of the project’s operational and construction emissions (Appendices 5.1A and 5.1D) as well 
as tables showing the model inputs used in the project’s air quality impact analysis (Appendix 5.1D). CEC 
staff requires spreadsheet versions of the tables contained in the appendices, with live, embedded 
calculations, to complete the analysis. 

Data Requests: 

3. Please provide spreadsheet versions of the tables listed in Appendix 5.1A and Appendix 5.1B, with live,
embedded calculations.

Response: Spreadsheet versions of Appendices 5.1A and 5.1B are included with this Data Request 
Response as Attachments DRR 3-1 and DRR 3-2, respectively. In addition, air modeling files were provided 
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on April 28, 2023 (TN# 249917). However, Appendices 5.1A and 5.1B are in the process of being revised 
to incorporate refinements to the MBGP design and address other CEC Staff comments provided herein. 
Therefore, spreadsheet versions of these documents with live, embedded calculations will be provided no 
later than November 10, 2023. 

4. Please provide spreadsheet versions of the tables listed in Appendix 5.1D, with live, embedded
calculations. Please also provide a construction schedule showing the estimated start and end dates of
each construction phase, the type of equipment used during each phase, the operating time of each
equipment type during each phase, and the number of each equipment type used.

Response: A spreadsheet version of Appendix 5.1D is included with this Data Request Response (DRR) as 
Attachments DRR 4-1 and DRR 4-2. Note that Appendix 5.1D is in the process of being revised to 
incorporate refinements to the MBGP design and address other CEC comments provided herein. 
Therefore, an updated spreadsheet version of this document with live, embedded calculations will be 
provided no later than November 10, 2023.  

1.3 Background: Emergency Diesel Engines (DR 5-6) 

The proposed project would install six emergency standby diesel fueled engines, including one fire water 
pump and five emergency generators. The diesel fire pump engine would be a Tier 2-certified unit, and the 
five emergency generators would be compliant with Tier-4 emission standard through the use of a selective 
catalytic reduction (SCR) control device, diesel particulate filter, and diesel oxidation catalyst. Staff needs 
vendor documentation to verify the diesel engines’ emission factors. In addition, staff needs the 
justification for the use of Tier-2 fire pump engine. 

5. Please provide the vendor documentation to verify the emission factors for the diesel fire pump engine
and the five emergency generators.

Response: Vendor documentation is provided as Attachments DRR 5-1 and DRR 5-2. 

6. Please indicate if a Tier-4 fire pump is available for the project. If available, please justify the use of the
proposed Tier-2 engine over a Tier-4 engine.

Response: The Applicant proposes to use a Tier-3 certified engine. The standby diesel fueled direct drive 
fire pump engine meet the emission standards as Table 2 of the Stationary Diesel ATCM (Title 17, Cal. 
Code Regs., §93115.6(a)(4)) representing BACT for the fire pump engines. In addition, Page 5.1-18 of the 
AFC contained a typographical error and should read as follows:  

“The diesel fire pump engine would be a Tier 2 3-certified unit.” 

1.4 Background: Mobile Testing Unit Modeling (DR 7) 

Page 5.1-40 of the AFC (TN# 249723) states that the mobile testing unit (MTU) was not included in the 
modeling analysis due to its use at various (i.e., temporary) well locations throughout the project site for 
only a limited number of hours. The AFC also states that the emissions from MTU operation would be 
minimal and less than emissions from the production testing units (PTUs) and rock muffler (RM). However, 
pages 3 and 4 of 176 of Appendix 5.1A (TN# 249726) show that the hourly and first year annual emissions 
of the MTU would be higher than those of the PTUs. In addition, page 3 of Appendix 5.1A shows that the 
MTU would operate 2,160 hours and 2,640 hours per year for production well testing and injection well 
testing respectively, which would be 10 times more than the PTU operation. CEC staff needs an impact 
analysis of the MTU with other emission sources modeled previously to complete the analysis. 
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Data Requests: 

7. Please provide a revised impact analysis to include the MTU with other emission sources modeled
previously. The analysis to be revised would include but not be limited to the hydrogen sulfide (H2S)
impact analysis, and the nitrogen deposition modeling analysis.

Response: Although the annual operational hours for the MTU are larger than those for the Production 
Testing Units (PTUs), the MTU will only operate during construction and commissioning while the PTUs 
are being constructed and the MBGP is being commissioned. Following construction of the two PTUs, all 
future well startup or shutdown activities will be routed through the PTUs instead of the MTU. 
Furthermore, the MTU will operate no more than 10 days at any single well during - construction and 
commissioning. The Applicant chose to exclude the MTU from the modeling analyses presented in the 
AFC due to these limited operations in spatially varying locations outside of the fence line. However, the 
Applicant will revise the criteria air pollutant, health risk assessment (HRA), and nitrogen deposition 
modeling analyses to include the MTU, as requested.  

As set forth in the Applicant’s Notice Pursuant to 20 C.C.R. § 1716(f) for CEC Staff’s Data Requests Set 1, 
additional time is needed to respond to this request. The Applicant will provide a response on or before 
November 10, 2023.  

1.5 Background: Hydrogen Sulfide Modeling Results (DR 8) 

Table 5.1-30 of the AFC (TN# 249723) shows the maximum modeled H2S concentration to be 39.6 
µg/m3. However, the modeling files provided by the applicant show that the maximum modeled H2S 
concentration would be 369.5 µg/m3 CEC staff also performed an independent H2S modeling at the 
sensitive receptors used in the health risk assessment (HRA). The maximum H2S concentration from staff’s 
independent modeling is 51.5 µg/m3 at sensitive receptor number 5,897 (shown on page 10 of 40 in TN# 
249733). Staff needs clarification regarding the difference in the modeled H2S results shown above and 
the location of the modeled result of 39.6 µg/m3 shown in Table 5.1-30. 

Data Requests: 

8. Please clarify the difference in the modeled H2S results shown above and provide the location of the
modeled result of 39.6 µg/m3 shown in Table 5.1-30.

Response: The H2S modeling analyzed routine operations of MBGP, which is represented with source 
group “ROUT” in the previously provided modeling files. The source group “ALL” was included in the 
modeling files for informational purposes only and does not represent a possible operating scenario as 
the rock muffler, PTUs, and cooling towers will not all concurrently operate at their maximum emission 
rates. This explanation of source groups should account for the difference in results identified. The 
location of the receptor with a modeled result of 39.6 µg/m3 is 633,750 E and 3,673,250 N (UTM NAD83 
Zone 11, meters).  

1.6 Background: Cooling Tower Modeling (DR 9) 

Page 50 of 176 of Appendix 5.1A (TN# 249726) and the applicant’s modeling files indicate that the 
applicant modeled the H2S emissions of 5.57 pounds per hour (lbs/hr) for the cooling tower during routine 
operations. However, Table 5.1-11 on page 5.1-20 of the AFC (TN# 249723) and page 3 of 176 of 
Appendix 5.1A (TN# 249726) show that H2S emissions would be much higher during sparger bypass (84.2 
lbs/hr) and biological oxidation box bypass (57.2 lbs/hr).  
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CEC staff believes that a worst-case impact analysis should consider the higher emission scenarios. 

Data Requests: 

9. Please update the H2S impact analysis with the worst-case emission rates for the cooling tower.

Response: As set forth in the Applicant’s Notice Pursuant to 20 C.C.R. § 1716(f) for CEC Staff’s Data 
Requests Set 1, the Applicant objects to this data request. The sparger and biological oxidation box bypass 
operations are only expected to occur during breakdown scenarios in which the associated control 
equipment is not properly functioning. Although these breakdown scenarios are possible, they are not 
considered reasonably foreseeable. Furthermore, these breakdown operations would be limited in 
duration by ICAPCD Rule 111, which provides that breakdown conditions must be remedied within 24 
hours of the event. If not remedied within that time, the facility must be shut down. 

Though infrequent and unforeseeable, the Applicant conservatively included emissions associated with 
these breakdown conditions in the facility’s Potential to Emit (PTE). This approach assures New Source 
Review, Title V, and Prevention of Significant Deterioration permit applicability are based on the highest 
possible emissions. Emissions associated with these breakdown conditions were not, however, 
incorporated into the dispersion modeling and HRA. This approach of including unforeseeable emissions 
in a facility’s PTE for permit applicability determinations but not modeling analyses is consistent with the 
Bay Area Air Quality Management District’s 2019 policy titled “Calculating Potential to Emit for 
Emergency Backup Power Generators”.2 Although this policy is geared towards emergency backup power 
generators, parallels do exist regarding the expected infrequent events of unknown duration. 

1.7 Background: Nitrogen Deposition Modeling (DR 10-11) 

Page 50 of 176 of Appendix 5.1A (TN# 249726) and the applicant’s modeling files indicate that the 
applicant modeled the HNO3 emissions of 228 grams/second for each of the 14 point sources defined for 
the cooling tower. That would result in a total HNO3 emissions of 25,333 (=228×3,600/453.6×14) lbs/hr 
or 110,960 (=25,333×8,760/2,000) tons per year (tpy). If this were derived from the NH3 emissions, the 
equivalent NH3 emissions would be 6,836 (=25,333×17/63) lbs/hr or 29,942 (=6,836×8,760/2,000) tpy. 
CEC staff is not able to find such high emission rates in the application. Staff needs to understand how the 
HNO3 emissions were derived. 

Data Requests: 

10. Please provide spreadsheet versions of the tables showing how the modeled emission rates for nitrogen
deposition were derived, with live, embedded calculations.

Response: Air modeling files are being currently revised to incorporate refinements to the ENGP design 
and to  other CEC Staff comments provided herein. Therefore, spreadsheet versions of these documents 
with live, embedded calculations will be provided no later than November 10, 2023. 

11. Please update the nitrogen deposition modeling if necessary.

Response: As set forth in the Applicant’s Notice Pursuant to 20 C.C.R. § 1716(f) for CEC Staff’s Data 
Requests Set 1, additional time is needed to respond to this request. The Applicant will provide a response 
on or before November 10, 2023. 

2 Available online at https://www.baaqmd.gov/~/media/files/engineering/policy_and_procedures/banking-and-offsets/calculating-
pte-for-emergency-generators-06032019-pdf.pdf?la=en.  

https://www.baaqmd.gov/%7E/media/files/engineering/policy_and_procedures/banking-and-offsets/calculating-pte-for-emergency-generators-06032019-pdf.pdf?la=en
https://www.baaqmd.gov/%7E/media/files/engineering/policy_and_procedures/banking-and-offsets/calculating-pte-for-emergency-generators-06032019-pdf.pdf?la=en
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1.8 Background: Cumulative Modeling (DR 12-13) 

Page 5.1-45 of the AFC (TN# 249723) states that both 24-hour and annual PM2.5 predicted 
concentrations during project operation exceed their respective Significant Impact Level (SIL) and will, 
therefore, require a cumulative modeling analysis. Page 5.1-50 of the AFC states that 1-hour and annual 
NO2, 24-hour and annual PM10, and annual PM2.5 predicted concentrations during construction exceed 
their respective SIL and will, therefore, require a cumulative modeling analysis. In addition, page 5.1-43 of 
the AFC also mentioned a cumulative impacts analysis to include the project with new or modified sources 
(individual emission units) that would cause a net increase of 5 tpy or more per modeled criteria pollutant 
within a 6-mile radius that have received construction permits but are not yet operational or are in the 
permitting process. 

Data Requests: 

12. Please provide an update on the cumulative impacts analyses mentioned in the AFC.

Response: A cumulative impacts analysis modeling protocol is included as Attachment DRR 12 and 
docketed on September 28, 2023 (TN 252436) for CEC Staff’s consideration. This protocol outlines the 
proposed methodology for conducting the cumulative impacts analysis for the MBGP. The Applicant will 
conduct the cumulative impacts analysis once the cumulative impacts analysis modeling protocol was 
finalized and will provide the analysis on or before November 10, 2023. 

13. Please provide the modeling files if they are available for review.

Response: Modeling files associated with the cumulative impacts modeling analysis will be provided no 
later than November 10, 2023 unless future correspondence with the CEC indicates otherwise.  

1.9 Background: Offset Proposal (DR 14-15) 

The applicant proposed Best Available Control Technologies (BACT) to mitigate the particulate matter 
emissions from the cooling tower and the H2S emissions from the geothermal stream, as shown in Table 
5.1-21. Staff generally recommends that emissions from the nonattainment pollutants and their 
precursors be offset in addition to BACT. While CEC staff believes that the ozone nonattainment situation in 
Imperial County is directly attributable to pollutant transport and so staff is not currently recommending 
offsets for ozone precursors, staff believes that PM10 attainment problems in the ICAPCD are more 
attributable to the man-made emissions occurring within Imperial County, so offsets from within the 
County would provide substantive mitigation. Staff needs additional information from the applicant for 
available PM10 offset/mitigation proposal.  

Additionally, the hydrogen sulfide offsets were considered necessary due to the potential direct emission 
impacts and the potential for the project to create new exceedances of the California Ambient Air Quality 
Standard for hydrogen sulfide. CEC staff needs more detailed information from the applicant on how the 
proposed project will reduce emissions to eliminate the potential for project or cumulative hydrogen sulfide 
impacts. 

14. Given staff’s recommendation to offset all nonattainment pollutant and their precursors by a
minimum 1:1 ratio, please provide a PM10 offset proposal or clear rationale why the PM10 offset is
considered unnecessary.

Response: As presented in Table 5.1-1 of the AFC, maximum daily PM10emissions for MBGP operations 
were estimated at 89.3 pounds per day (lbs/day). Since this estimate is below the ICAPCD Rule 
207(C)(2)(a) offset threshold of 137 lbs/day, PM10 offsets are not required by ICAPCD regulations. 
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Furthermore, in ICAPCD’s 2018 PM10 Resignation Request and Maintenance Plan3 they conclude “The 
major source of primary PM is fugitive windblown dust, with other contributions from entrained road dust, 
farming, and construction activities.". The recommendation to procure or generate emission offsets would 
not materially improve the PM10 attainment status of Imperial County nor would it result in a measurable 
reduction in ambient PM10 monitoring results at the nearest monitoring station located in Niland 
California.  

15. Please identify how the proposed project will eliminate the potential for project or cumulative
hydrogen sulfide impacts.

Response: As described in Section 5.1.8.2 of the AFC, the MBGP design will incorporate best available 
control technology (BACT) for hydrogen sulfide using a combination of an air sparging system and 
oxidation box control system to mitigate potential impacts from H2S. This approach is consistent with 
previous ICAPCD approvals for similar operations. 

3 https://apcd.imperialcounty.org/wp-content/uploads/2020/01/FinalPM10.pdf  

https://apcd.imperialcounty.org/wp-content/uploads/2020/01/FinalPM10.pdf
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2. Alternatives (DR 16 -18)

2.1 Background: Alternative Project Sites (DR 16)

Section 6.3 of the application, “Power Plant Site Alternatives,” generally discusses the reasons why the 
MBGP is proposed for siting in the Salton Sea Known Geothermal Resource Area (KGRA). 

Data Requests: 

16. Please describe other potential sites that were considered for the MBGP, either in the Salton Sea KGRA
or any of the other KGRAs in Imperial County. Please describe the locations of any sites initially
considered and specific reasons why those sites were rejected.

Response: Beyond the parcel selected for MBGP, parcels APN 020-100-004, 020-010-026, 020-100-032, 
020-010-028, 020-010-029, and 020-100-033 (parcels shown in Figure 2-3 of the AFC) were considered
as potential sites that are proximal to the geothermal resource with high heat flows and allow for
reasonable access through production pipeline distances. H However, these parcels were rejected as they
would have caused greater impacts on special-status species habitat and wetlands. along with construction
challenges. Additionally, parcels APN 020-010-032 and 020-010-035 were considered yet the underlying
minerals are not controlled by the Applicant, which risks surface disturbance of MBGP site from the mineral
leaseholder. Well and pipeline siting avoided placement on Obsidian Butte, Red Hill and near any mud pots,
which are considered sensitive areas.

Overall, a major determining factor in site selection for MBGP is the adequacy of the geothermal resource 
to support operations. The MBGP site was ultimately chosen because of the presence of adequate 
geothermal resources, in terms of heat flows, to support the proposed generating capacity of the facility 
and the ability to site the necessary production and injection wells to sustain sufficient production and 
injection capacity for the project life. The adequacy of the geothermal resource for the MBGP site was 
confirmed using numerical reservoir simulation and accepted as adequate by CEC and California 
Department of Conservation, Geologic Energy Management Division. The results were provided to CEC in a 
report entitled “Numerical Reservoir Simulation of the Salton Sea Geothermal Resource for Power 
Generation,” dated May 2023 (TN# No. 250042). After defining the geothermal resource adequacy and 
well locations, pipeline distances between the wells and power plant were kept as short as reasonable to 
retain the geothermal fluid’s enthalpy with a basis towards reducing production pipeline lengths relative 
to injection pipelines. The production fluid is hotter and more critical for converting the fluid to electricity. 
Site selection was also filtered by parcels to avoid or reduce impacts to species habitat, environmental 
sensitivity, presumed tribal cultural sensitivity, accessibility and existing land use. Finally, parcel ownership 
and availability were considered for final siting locations.  

The Applicant is unaware of available geothermal resource of this magnitude in other KGRAs in Imperial 
County. So, no other KGRAs were considered for this project. 

2.2 Background: Power Plant Cooling Alternative (DR 17-18) 

In section 6.5.2 of the application, it states that the project would “require the use of a cooling tower to 
condense steam from the steam turbine.” Section 5.15 states that process water for the proposed project 
would require approximately 5,560 acre-feet per year (AFY) from the Imperial Irrigation District (IID) canal. 
(Water taken from the IID canal for the Morton Bay, Elmore North, and Black Rock geothermal projects 
would total approximately 13,000 AFY.)  
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IID’s Interim Water Supply Policy for Non-Agricultural Projects (IID 2009) states that IID may conserve and 
set aside up to 25,000 AFY for non-agricultural use within its service area. A proposed water user has 
options for funding and implementing a different means of securing water, subject to approval by IID. 
Options include water conservation or water storage projects or using an alternative source such as 
recycled water. As of July 2023, a total of 5,380 AFY has been committed to some users, leaving up to 
19,620 AFY that may be made available to new non-agricultural projects by implementing conservation 
and efficiency measures (CEC 2023). The combined annual operational water demand of the three 
proposed geothermal projects constitutes two-thirds of the available non-agricultural water that may be 
set aside. In a May 22, 2023, letter to the U.S. Bureau of Reclamation (Reclamation), the lower Colorado 
River basin states (California, Arizona, and Nevada) proposed a plan (Lower Basin Plan) to conserve at least 
3 million AFY of water deliveries between 2023 and 2026, with 1.5 million AF in 2024 (Lower Division 
States 2023). According to a Holtville Tribune article (Holtville Tribune 2023), IID announced increasing 
water conservation to 250,000 AFY as part of the Lower Basin Plan, voluntarily reducing its water use to 
2.85 million AFY. It is not certain how the Lower Basin Plan will affect future IID non-agricultural water 
deliveries.  

Regardless of Lower Basin Plan conservation efforts, water demand can be expected to grow due to future 
development and continue to exceed the Colorado River basin’s ability to supply water. In 2022, releases 
from Hoover Dam totaled 8,742,390 AF (Reclamation 2023), which would be a deficit of 257,610 AF when 
compared to total lower basin water user allotments (9.0 million AFY) based on treaties and agreements 
known as the “Law of the River” (Reclamation 2023). Given that IID’s water allocations of 3.1 million AFY 
amount to 70 percent of California’s total Colorado River water allotment (greater than any other state or 
Mexico), combined with the fact that future conflicts over Colorado River water rights are highly 
anticipated, it seems doubtful that IID’s water set aside will be reliable for the life of all three projects.  

The applicant proposes the use of a crossflow cooling tower with seven sections. An alternative cooling 
technology using an air-cooled condenser (ACC) is discussed in section 6.5.2 of the application. However, 
other alternative cooling systems are available, such as an augmented adiabatic cooling system used in 
large-scale data centers (up to 99 MW capacity) in the Silicon Valley area. An augmented adiabatic cooling 
system is known as an evaporative pre-cooling system which pre-cools the incoming ambient air into an 
ACC with either a water fogging system or an evaporative pad. Pre-cooling the ambient air would reduce 
the ambient air temperature prior to reaching the condenser, during hot days, providing better heat 
exchange and increasing cooling capacity efficiency. Furthermore, it would use less water than the 
traditional cooling tower and less electricity to operate than a traditional ACC during hot days. However, 
this system can lead to particulate matter emissions. 

Data Requests: 

17. Please describe and analyze an augmented adiabatic cooling system project alternative. Include its
water use requirements, assess its potential feasibility, and describe its ability to attain the project
objectives.

Response: Augmented adiabatic cooling is not a feasible cooling system alternative due to plant 
performance impacts, additional land usage required, and auxiliary power requirements. These reasons are 
similar to why a dry Air-Cooled Condenser (ACC) is not a feasible cooling system for the project.  

First, augmented adiabatic cooling systems, similar to a dry ACC operation will limit the plant output 
compared to a wet cooling tower. On the upper end of the ambient temperature approaching the wet bulb 
with an adiabatic cooling system, the project will roughly use the same amount of water as a wet cooling 
tower. On the lower end, water consumption will be reduced at a cost to plant net power output. Plant net 
power of the thermal cycle will be reduced via an increase on the condenser operational pressure 
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(saturation temperature) by the cooling modifications requested. Therefore, the augmented adiabatic 
cooling system will not enable the project to achieve one of its primary project objectives, to construct and 
operate a geothermal power plant with a net generating capacity of 140 MW. Alternate cooling types will 
require additional auxiliary power resulting in a lower gross output and a less efficient facility. 

Second, an augmented adiabatic cooling system will require an increased project footprint. An augmented 
adiabatic cooling system will increase the size and complexity of the equipment necessary for operation of 
the project. This cooling method quickly becomes infeasible where the sizes of the required equipment 
increase beyond the sensible design constraints and diminished plant output are applied rapidly.  

In summary, an augmented adiabatic cooling system or an air cooled condenser will result in much larger 
land usage and construction costs for the project. The goal of the plant is efficient power output. The 
design requirements regarding cooling water temperature have a greater direct impact to the plant 
objective. An ACC (dry or wet) cannot feasibly attain the current project objectives due to substantial cost 
increases, greater footprint, and reduced power output from the plant.  

18. Staff requests data on particulate emissions to determine whether the alternative cooling system
would have less impacts on air quality compared to the proposed cooling tower. For the alternative
cooling system, please estimate the associated particulate matter (PM10) emissions.

Response: PM10 emissions have not been estimated because of the infeasibility as discussed in the 
response to DR 17. In general, a traditional ACC (Air Cooled Condenser) does not have any PM10 
emissions since it is closed loop. Adiabatic system would have PM10 emissions due to the projects not 
having a significant source of deionized water available. Utilizing the current plant design service water for 
cooling and the amount of windblown dust that could collect on the screens of an adiabatic system will 
cause PM10 emissions and does not provide an optimized solution.
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3. Biological Resources (DR 19-26)

3.1 Background: Class II Surface Impoundment (Brine Pond)
(DR 19-21)

The AFC (TN249723) discusses a Class II surface impoundment also called a brine pond. According to the 
AFC, the brine pond would receive “aerated process fluid, geothermal fluid from unplanned overflow 
events, and geothermal fluid from the partial draining of clarifiers during maintenance events”. In addition, 
the brine pond “stores solids that have either precipitated or settled out of the geothermal fluids” and “hold 
fluids generated during emergency situations, maintenance operations, and water from hydro blasting, 
safety showers, and eye wash stations, vehicle wash station effluent, water from the plant conveyance 
system, and reject water from reverse osmosis. The brine pond collects geothermal fluid from wells during 
flow-testing, after drilling maintenance, and from startup.” The brine pond would be of earth construction 
with a concrete surface and have two feet of freeboard.  

There is no discussion of the water quality of this brine pond, although based on the fluids that would be 
contained within it, it is expected to be toxic. In addition, there is no discussion as to the impacts this would 
have on special status wildlife and birds. The information provided includes no mention of any enclosure, 
cover, or netting over this brine pond to protect special status wildlife, particularly birds, from gaining 
access. Although similar facilities have perimeter fencing, mammals such as desert kit fox and coyotes, 
have found ways into facilities. There is no discussion of the pond containing escape ramps to allow birds 
or other species of wildlife to escape. Desert kit fox and other species have been known to be trapped and 
drown in surface water impoundments. 

Data Requests: 

19. Please confirm the toxicity of the expected water quality of the brine pond.

Response: Predicted concentrations of brine pond fluid were compared to ecological screening levels, 
selected according to the following hierarchy based on availability of relevant screening levels: 

 Water Quality Control Plan for the Colorado River Basin Region (Region 7), 2003
 California Toxics Rule Criteria for Enclosed Bays and Estuaries, 2000

Due to the high salinity of the fluid (approximately 386 parts per thousand (ppt)), screening levels for 
saltwater environments were selected when available. Salt water ecological screening levels are not 
available for calcium, chloride, magnesium, potassium, and sodium, and the elements were not analyzed 
as potential toxicants.  

As expected, conditions at the brine pond are unattractive to wildlife (ephemerality, high discharge 
temperatures, unpalatable salinity, higher quality habitat nearby) and it was assumed that exposure to 
chemicals in the brine pond fluid would be short term. Acute screening levels were used when available. 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 3-2 

Table DRR 19-1. Saltwater Ecological Screening Levels for Various Metals 

Chemical 

Predicted 
Concentration 
(mg/L) 

Ecological 
Screening Level 
(mg/L) 

Hazard 
Quotient Reference 

Arsenic 8 0.1 80 Regional Board 7 Basin Plan Water Quality 
Objectives 

Barium 109 1 109 Regional Board 7 Basin Plan Water Quality 
Objectives 

Cadmium 0.9 0.005 180 Regional Board 7 Basin Plan Water Quality 
Objectives 

Lead 94 0.015 6266.667 Regional Board 7 Basin Plan Water Quality 
Objectives 

Mercury 0.0004 0.002 .02 Regional Board 7 Basin Plan Water Quality 
Objectives 

Selenium 0.03 0.05 0.6 Regional Board 7 Basin Plan Water Quality 
Objectives 

Silver 0.03 0.1 0.3 Regional Board 7 Basin Plan Water Quality 
Objectives 

Zinc 437 90 4.855556 CA Toxics Rule Criteria: Enclosed Bays and 
Estuaries 

pH 5 6.0-9.0 N/A Regional Board 7 Basin Plan Water Quality 
Objectives 

Predicted concentrations in the brine fluid exceed the screening levels (HQ>1) for the following metals: 
arsenic, barium, cadmium, lead, and zinc, indicating potential risk to wildlife receptors from these metals. 
Additionally, the predicted pH is below the acceptable range set in the Basin Plan and could potentially 
increase the bioavailability of metals. Predicted concentrations of mercury, selenium and silver were below 
the screening levels (HQ<1), indicating a low risk from these three metals. 

For the metals in exceedance of screening levels, potential toxicity to wildlife was modelled. The primary 
route of exposure to birds and mammals is drinking water. As the pond salinity is projected to be 
approximately 386 ppt (over six times the salinity of the Salton Sea and over ten times the salinity of the 
ocean), it is not expected to support aquatic prey items such as fish and amphibians, or even communities 
of hypersaline specialists such as brine shrimp and brine flies (Brown 2010). As a result, birds stopping at 
the pond would not be exposed to heavy metals through diet. Finally, exposure due to contact with the 
brine fluid is expected to be minimal as metals are typically unable to penetrate fur, feathers, and skin. 

The daily intake of each metal for each species was calculated using the following formula: 

DI = Dietary intake for chemical x (mg chemical/kg body weight/day) 

WIR = Water ingestion rate (L/day) 

𝐷𝐷𝐼𝐼𝑥𝑥  =   �
(𝑊𝑊𝑊𝑊𝑊𝑊)(𝑊𝑊𝐶𝐶𝑥𝑥)

𝐵𝐵𝐵𝐵
� 



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 3-3 

WC = Concentration of chemical in drinking water (mg/L) 

BW = Body weight (kg) 

The resulting daily intake of each metal for each species was then compared to Toxicity Reference Values 
(TRVs). TRVs are dosage-based effect levels obtained from the literature and are expressed as milligrams 
chemical per kilogram bodyweight of the receptor per day. TRVs are typically developed using sublethal 
endpoints, such as growth or reproduction, which are more sensitive than survival. The resulting hazard 
quotient may be used to quantify the risk through consumption of drinking water. 

Several surrogate species were selected to represent local wildlife that may be accessing the brine pond. 

Table DRR 19-2a. Toxicity Reference Values for Surrogate Mammal Species – Gray Fox 

Gray fox (water ingestion rate: 
0.45 L/d; body weight 3.24 kg) 

Predicted 
Concentration 
(mg/L) 

Modelled Daily Intake 
from Drinking Water 
(mg/kg) 

TRV 
(mg/kg/day) HQ 

Arsenic 8.00 1.07 1.04 1.03 

Barium 109.00 14.57 51.8 0.28 

Cadmium 0.90 0.12 0.77 0.16 

Lead 94.00 12.56 4.70 2.67 

Zinc 437.00 58.40 75.4 0.77 

 Table DRR 19-2b. Toxicity Reference Values for Surrogate Mammal Species – Raccoon 

Raccoon (water ingestion rate: 
0.61 L/d; body weight 4.23 kg) 

Predicted 
Concentration 
(mg/L) 

Modelled Daily Intake 
from Drinking Water 
(mg/kg) 

TRV 
(mg/kg/day) HQ 

Arsenic 8.00 1.15 1.04 1.11 

Barium 109.00 15.70 51.8 0.30 

Cadmium 0.90 0.13 0.77 0.17 

Lead 94.00 13.54 4.70 2.88 

Zinc 437.00 62.93 75.4 0.83 

Table DRR 19-2c. Toxicity Reference Values for Surrogate Avian Species – Canada Goose 

Canada goose (water 
ingestion rate: 0.20 L/d; 
body weight 3.31 kg) 

Predicted 
Concentration 
(mg/L) 

Modelled Daily Intake 
from Drinking Water 
(mg/kg) 

TRV 
(mg/kg/day) HQ 

Arsenic 8.00 0.48 5.14 0.09 

Barium 109.00 6.51 20.80 0.31 

Cadmium 0.90 0.05 1.47 0.04 

Lead 94.00 5.61 1.63 3.44 

Zinc 437.00 26.08 66.10 0.39 
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Table DRR 19-2d Toxicity Reference Values for Surrogate Avian Species – Mallard 

Mallard (water ingestion 
rate: 0.09 L/d; body weight 
0.61 kg) 

Predicted 
Concentration 
(mg/L) 

Modelled Daily Intake 
from Drinking Water 
(mg/kg) 

TRV 
(mg/kg/day) HQ 

Arsenic 8.00 1.11 5.14 0.22 

Barium 109.00 15.14 20.80 0.73 

Cadmium 0.90 0.05 1.47 0.09 

Lead 94.00 13.05 1.63 8.01 

Zinc 437.00 60.68 66.10 0.92 

Lead, in the predicted concentrations, was found to present risk of adverse effects (HQ>1) to all four 
modelled species and arsenic to the two mammal species via exposure through drinking water. However, 
these calculations are very conservative as they assume that the wildlife receptors use the brine pond as 
their sole source of drinking water. This is unlikely due to the assumed unpalatability of 386 ppt brine, 
wide foraging ranges and/or migratory nature, ephemerality of the pond, and more attractive sources of 
drinking water nearby. As this brine pond is unlikely to be a major source of drinking water to local and 
migratory wildlife, the risk of adverse effects through toxicity is low. 

Further, as part of new Water Discharge Requirements (WDR) requirements, it is anticipated that brine 
pond fluids and solids at the site will be tested on a semi-annual basis to ensure compliance with these 
requirements. 

20. If the brine pond liquid contains chemicals that can harm and kill special status wildlife, please explain
how the wildlife would be prevented from gaining access to this pond and what physical features such
as escape ramps are proposed.

Response: As discussed in DRR 19, the risk of adverse effects from exposure to the brine pond fluids, 
either through ingestion or contact, is low. Regardless, measures are in place to prevent wildlife from 
gaining access to the pond.  

The design and operation of the project currently includes several safeguards to keep wildlife from 
accessing the brine pond. The entire facility, which includes the pond, will be fenced as discussed in the 
AFC (Section 5.5.4.2.4 Security Plan).  

The pond will be concrete lined with a 3:1 slope. A 3:1 slope is a standard agency requirement for 
mandatory wildlife escape ramps. Wildlife that may enter the pond can utilize the pond slope to escape 
and the concrete surface will provide traction to facilitate upward movement. However, the characteristics 
of the pond itself during operation will likely deter wildlife. No vegetation will be present around the brine 
pond and the fluids will not support fish or invertebrate prey. The solids in the pond will be routinely 
dewatered and removed. The fluids in the pond fluctuate in color but often are a -light brown color, which 
is unlikely to attract wildlife or be perceived as a source of water. During operations, it is anticipated that 
the brine pond will be inspected every shift and an environmental field technician will conduct weekly 
pond inspections. Any wildlife that enters the facility or comes in contact with the pond will be identified 
during pond inspections.  

21. Please provide a description of the impacts this brine pond would have on special status wildlife and
any mitigation measures that would be necessary to minimize significant impacts.
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Response: The brine pond could potentially impact special-status wildlife in the event that the pond is 
approached or perceived as a source of water. However, the analysis in DR19 has indicated that adverse 
risks to wildlife from exposure to the brine pond fluids, either through ingestion or contact, is low. Further, 
as noted above in DR 20, there are several safeguards in place to keep wildlife away from the pond and 
thus minimize any significant impacts. Notwithstanding these measures, it is possible that wildlife that 
enter the pond could potentially drown. To further mitigate potential effects of the pond on special-status 
wildlife, a brine pond wildlife protection plan will be prepared and implemented during operations. This 
plan will describe efforts that will be undertaken to prevent wildlife access to the pond, including 
monitoring, and remedial actions to address any impacts that may occur. 

It should also be noted that during the Formal Consultation for the CalEnergy Obsidian Energy LLC Salton 
Sea Unit 6 Geothermal Power Plant, Imperial County, California (File No. 200301514-JMB), provided as 
Attachment DRR 21, the U.S. Fish and Wildlife Service (USFWS) determined that operation of the power 
generation facilities, including the presence of brine ponds, would not be likely to result in impacts to 
wildlife, including special status species.  

3.2 Background: Atmospheric Flash System (DR 22-24) 

The AFC (TN# 249723) mentions an atmospheric flash system which “lowers the fluid pressure from the LP 
crystallizer to atmospheric pressure conditions. Fluid from the LP crystallizer discharges into the 
Atmospheric Flash Tank (AFT). Fluid from the AFT flows by gravity to the primary clarifier. The steam from 
the AFT is discharged to the dilution water heaters and excess steam is vented to atmosphere.” It is this 
steam from the AFT vented to the atmosphere that is of concern.  

Steam vented to the atmosphere is not discussed in the AFC. In CEC staff’s Data Adequacy 
Recommendation (TN# 250066), dated May 8, 2023, staff requested more information on steam venting 
such as how high and how often the venting occurs; however, the applicant’s response only contained a 
description of the steam flashing and that it would not impact wildlife species. 

Data Requests: 

22. Please provide information on the expected temperature of the steam vented to the atmosphere.

Response: The geothermal fluid enters the AFT at temperature of 232 Fahrenheit (°F) and pressure of 
1 pound per square inch gauge (psig) and the steam and fluid exits at a temperature of 216 °F and a 
pressure of 1 psig.  

23. Please provide information on the approximate height of the steam that vents into the air, how often
this event occurs, and how long the venting occurs.

Response: The AFT is 95 feet above grade. The AFT will operate continuously anytime electricity is being 
generated or geothermal fluid is flowing at the facility.  

24. Please provide a description of the impacts this vented steam would have on avian species that may
encounter this steam and any mitigation that would be necessary to minimize significant impacts.

Response: The plume emitted by the AFT will exponentially cool from 216°F to ambient temperature. 
Therefore, the Applicant does not expect adverse impacts to avian species that may momentarily fly 
through the plume.  
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3.3 Background: Vegetation Mapping (DR 25-26) 

The Biological Resources Section of the AFC (TN# 249723) discusses vegetation communities in the 
biological survey area and classified the vegetation communities using Landcover Descriptions for the 
Southwest Regional Gap Analysis Project (NatureServe 2004). This document is from the Southwest 
Regional Gap Analysis Project that covers Arizona, Colorado, Nevada, New Mexico, and Utah but not 
California. Since California was not included, this vegetation community mapping reference is not 
applicable for the project survey area. In addition, the California Department of Fish and Wildlife (CDFW) 
has specific guidelines for the mapping of natural communities.  

The CDFW guidance is found here, https://wildlife.ca.gov/data/vegcamp/natural-communities along with 
protocols for surveying and evaluating impacts to special status native plant populations and natural 
communities. The goal is to identify all natural communities using the best means possible. These should 
be identified and described in accord with A Manual of California Vegetation, Second Edition (Sawyer et al. 
2009) or in classification or mapping reports from the region, if applicable. Available on the VegCAMP’s 
Reports and Maps page here (https://wildlife.ca.gov/Data/VegCAMP/Reports-and-Maps). This page 
breaks down the reports by regions. The proposed project would fall under California Deserts. While there 
are regional maps from the Desert Renewable Energy Conservation Plan (DRECP) that cover the project 
area for the desert region, these maps are not detailed enough. Therefore, the applicant should only use 
the DRECP maps for preliminary high-level identification and then use A Manual of California Vegetation, 
Second Edition to develop more specific natural community mapping for the biological survey area.  

It is important to use the proper natural community mapping guidance and protocol to ensure sensitive 
natural communities and the special-status species that may occur within are not overlooked or missed. 

Data Requests: 

25. Please provide vegetation community mapping using A Manual of California Vegetation, Second
Edition (Sawyer et al. 2009) for the biological survey area. Pursuant to these mapping refinements,
applicant should be prepared to answer subsequent data requests relative to avoidance and mitigation
techniques and measures, if necessary for state waters or species/habitat not previously identified.

Response: Please see the updated vegetation community mapping based on A Manual of California 
Vegetation, Second Edition (Sawyer et al. 2009) provided as Figure DRR-25. No additional jurisdictional 
(riparian) or species habitats were identified.  

26. Please include descriptions of the communities and the dominant and subdominant plant species as
well as any associated plant species for each vegetation community found in the biological survey
area.

Response: Natural vegetation communities were characterized in the field based on dominant and 
subdominant plant species and community structure and form and delineated in accordance with CDFW 
guidelines (CDFW 2022). Vegetation within the biological survey area (BSA) was classified using 
vegetation and land cover descriptions following the Landcover Descriptions for the Southwest Regional 
Gap Analysis Project (SWRegGAP) (NatureServe 2004) and A Manual of California Vegetation, Second 
Edition (MCV) (Sawyer et al. 2009). Both classifications are presented below and on figures for comparison 
purposes. In addition, the SWRegGAP classification provides specifics regarding the land cover (i.e., 
habitat) associated with the vegetation community. The SWRegGAP classification system also includes 
nonnatural land cover types, which are not found in the MCV. A total of 3 natural vegetation communities 
were mapped in the BSA, and 5 nonnatural different land cover types were mapped.  
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3.3.1 Vegetation Communities 

Invasive Southwest Riparian Woodland and Shrubland corresponds to Tamarix spp. Shrubland 
Semi-Natural Alliance (Tamarisk thickets) in MCV. Tamarisk or salt cedar (Tamarix ramosissima or 
another Tamarix species) is dominant in the open to continuous shrub canopy of this seminatural 
vegetation community. Emergent trees, such as willows (Salix sp.) or cottonwood (Populus fremontii), may 
be present at low cover. Other associated species include giant reed (Arundo domax), common reed 
(Phragmites australis), and arrowweed (Pluchea sericea). Tamarisk thickets form in temporarily flooded 
areas along rivers or streams or in depressions. This vegetation community provides cover, foraging, and 
nesting for wildlife species. 

North American Arid West Emergent Marsh corresponds to Typha (angustifolia, domingensis, latifolia) 
Herbaceous Alliance (cattail marsh) in MCV. In this vegetation community, cattails (Typha angustifolia, 
Typha domingensis or Typha latifolia) are dominant or co-dominant in the herbaceous layer, which is 
intermittent to continuous. Other herbaceous vegetation includes bulrush (Schoenoplectus spp.) and 
common reed (Phragmites australis). Emergent trees, such as willows (Salix sp.), may be present at low 
cover. This community is found in semi-permanently flooded freshwater or brackish areas, such as along 
slow-moving streams and rivers, sloughs, and ponds, with clayey or silty soils. A variety of wildlife has 
potential to use cattail marsh habitat for foraging and nesting. This vegetation community is also observed 
in intermittently flooded managed wetlands. Managed wetlands may be used for bird habitat or hunting 
and are found on private and public property. This vegetation type primarily occurs in the BSA buffer. 

North American Warm Desert Playa corresponds to the Allenrolfea occidentalis Shrubland Alliance (iodine 
bush scrub) in the MCV. Iodine bush (Allenrolfea occidentalis) is the dominant or co-dominant in this 
vegetation community, which is found on intermittently flooded alkaline or saline playas and hummocks. 
Vegetation is typically sparse with less than 10% cover and highly alkaline or saline soils. Within the BSA, 
this vegetation community is restricted to Salton Sea margins and may include other salt-tolerant species 
such as bush seepweed (Suaeda nigra) and salt cedar. These areas provide poor wildlife nesting habitat 
but could provide foraging habitat when flooded. Varying levels of disturbance were noted within iodine 
bush scrub. Areas that were highly disturbed were nearly devoid of vegetation but were classified as such 
due to the alkaline soils and other indicators of a playa habitat. 

3.3.2 Land Cover Types 

Agriculture – The predominant land cover within the BSA is agriculture. The crops grown in these fields 
during the botanical surveys include alfalfa (Medicago sativa), beets (Beta sp.), Bermuda grass, corn (Zea 
mays), cultivated oats (Avena sativa), romaine lettuce (Lactuca sativa), and wheat (Triticum aestivum). 
Some fields were fallow or in between crop rotation. These lands may provide foraging habitat for 
overwintering migratory birds and resident waterfowl. The agriculture land cover type includes an area of 
planted palm trees observed in the Project buffer. 

Canals and Drains – Canals and drains are a nonnatural land cover type that includes concrete-lined and 
unlined drains located along north-south and east-west oriented roads and in between agricultural fields. 
Generally, drains are less than 20 feet in width and have steep earthen banks. The drains within the BSA 
support sparse vegetation consisting of southern cattail (Typha domingensis), giant reed, and salt cedar. 
Periodic maintenance, including removal of vegetation, precludes habitat from supporting special-status 
plant species. Wildlife may forage in these locations. Burrowing owls are known to use holes in drains and 
under concrete canals. Irrigation infrastructure, including canals and drains, will not be impacted by the 
proposed Project.  
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Developed – The developed land cover type is a nonnatural land cover type with manmade structures. 
Within the BSA, these areas generally consist of energy production facilities and associated infrastructure. 
The areas lack natural vegetation cover. Some buildings and structures provide suitable roosting or 
nesting habitat for common bat and bird species.  

Disturbed with Vegetation – The disturbed with vegetation land cover type is not a natural land cover type 
and is characterized by some form and intensity of human disturbance. The amount and type of 
vegetation present is dependent on such things as level of soil compaction and duration since last 
disturbance; species typically found here are generally ruderal such as Bermuda grass (Cynodon dactylon) 
and Russian thistle (Salsola sp.) This category also includes previously disturbed wetlands now with dead 
vegetation. The disturbed with vegetation land cover provides poor-quality wildlife habitat because of the 
level of human disturbance, sparse vegetation, and compacted soil. Wildlife species may still walk or fly 
over this land cover type as they move between higher-quality habitats. 

Disturbed with No Vegetation – The disturbed with no vegetation land cover type is also nonnatural. 
These areas consist of unpaved north-south and east-west oriented roads, and other cleared areas 
adjacent to agricultural fields and roadways typically used for equipment and material staging, parking, 
and deliveries in support of agricultural activities in the BSA. Wildlife use of disturbed areas would be 
transient only. 
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4. Cultural and Tribal Resources (DR 27-35)

4.1 Background: Incorrect Source Citation and Reference (DR 27)

The Cultural Resources section of the AFC contains numerous source citations in the text and the 
bibliographic entries to match. Although the completeness of this information is high, staff identified an 
incorrect source citation and reference. Resolving this gap in the AFC will enable CEC staff and other 
interested parties to better understand the factual basis for the applicant’s analysis. 

In its discussion of railroad development in Imperial and San Diego counties, the AFC cites “Crawford, n.d.” 
(Jacobs 2023a, page 5.3-11). The accompanying cultural resources report cites “Crawford, 2010” in the 
same discussion (Jacobs 2023d, page 32). The References in the AFC section and cultural resources report 
both contain a bibliographic entry for “Crawford, Richard” dating to 2010 (Jacobs 2023a, page 5.3-43; 
(Jacobs 2023d, page 72). Staff followed the URL given in the references cited and the article contains no 
mention of railroad development, instead finding a treatment of the San Diego Aqueduct. 

Data Requests: 

27. Please provide a source applicable to the San Diego and Arizona Eastern Railroad’s history.

Response: The correct citation is: 

Dodge, Richard V. 1956 San Diego’s “Impossible Railroad.” Dispatcher 6. Railway Historical Society of 
San Diego, Campo, California. Available at: https://www.psrm.org/sda/ Accessed September 9, 2023.  

4.2 Background: Location of Makeup Well (DR 28-30) 

The AFC identifies 20 wells as part of the proposed MBGP; Data Adequacy Response Set 1 also identifies 
the location of a backup well pad as the future location for two makeup wells that could be drilled during 
the MBGP’s operational life to maintain full capacity (Jacobs 2023a, page 2-9 and Jacobs 2023u. AFC 
Figure 2-7b, however, depicts two wells that do not appear on other figures in the document. 

Data Requests: 

28. Please describe the wells labeled 19-1 and 19-2in the AFC (Jacobs 2023a, Figure 2-7b)

 Response: Wells 19-1 and 19-2 provided in Figure 2-7b were inadvertently shown on Figure 2-7b for 
MBGP, but are not part of the MBGP. An updated figure is provided as Figure 2-7bR. Wells 19-1 and 19-2 
are not part of the MNGP nor affiliated with the Applicant and are drilled geothermal wells with API 
numbers 02591501 and 02591502. Information on wells can be found at CalGEM’s geosteam website 
(geosteam.conservation.ca.gov). 

29. Depending on the description of the two wells mentioned in the previous data request, what route
would the associated hot brine line (see Jacobs 2023a, Figure 2-7b) take to the MBGP??

Response: Please see the response to DR 28. The two wells are not part of the MBGP. 

30. Have qualified cultural resource specialists surveyed the associated hot brine line for the presence of
cultural resources, as described in Appendix B to the CEC’s Siting Regulations?

https://www.psrm.org/sda/
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Response: Please see the response to DR 28. The two wells are not part of the MBGP. 

4.3 Background: Archaeological Survey Coverage (DR 31–34) 

Qualified archaeologists were able to survey most of the archaeological study area for the presence of 
archaeological resources. A sizable portion of the applicant’s archaeological study area was inaccessible 
because it was fenced off or underwater. This means that no archaeological survey was conducted in these 
areas; however, a significant portion of the inaccessible area is part of the proposed primary MBGP facility. 
This area would be subject to significant ground disturbance.  

The applicant estimates that the excavation depth at the main power plant site and well pads would reach 
5 feet below the current ground surface (Jacobs 2023a, Figure 2-7a). Altogether, inaccessible portions of 
the archaeological study area encompass about 110 acres out of the 2,068-acre archaeological study area 
(5.3 percent); however, the majority of this acreage is located within the footprint of the proposed power 
plant site. Additionally, four portions of the applicant’s archaeological study area had effectively no 
ground surface visibility. Agricultural crops covered the ground surface in these areas to such an extent 
that only 10 percent or less of the surface was visible to archaeologists (Jacobs 2023d, Figure 6-5).  

The lack of accessibility in these areas of the proposed project calls into question the completeness of the 
archaeological survey and site control. The proposed project site is near three recorded cultural resources. 

Data Requests: 

31. Please indicate when qualified archaeologists will have access to currently inaccessible portions of the
archaeological study area.

Response: Portions of the study area that remain inaccessible due to being under water are anticipated to 
be accessible to the qualified archaeologists for resurvey on or before November 30, 2023. In addition, in 
discussions held with CEC Staff, some portions of the study area’s 200-foot buffer that are behind 
fencelines for existing geothermal facilities were deemed inaccessible, and as such, were not surveyed as 
there will be no impact to these areas as a result of the Project. The survey coverage map previously 
provided in the AFC as part of Appendix 5.3A Cultural Resources Technical Report, has been updated to 
distinguish inaccessible areas where surveys are still required. The updated figure is provided as Figure 
DRR 31.  

32. Please indicate when the crops will be harvested from the low-visibility portions of the archaeological
study area.

Response: The Applicant has resurveyed some areas that were previously identified as low visibility. The 
updated survey map is provided as Figure DRR 31. However, there are still some areas that are under 
cultivation and will be resurveyed at a later date once the parcel is cleared. It is anticipated that these 
areas will be accessible for resurveys in November 30, 2023  

33. Please direct qualified archaeologists to survey the currently inaccessible portions of the
archaeological study area after access has been gained

 Space survey transects at 33–50-foot intervals

 Report survey methods and results in an addendum to the cultural resources report and section of
the AFC

 The archaeologists shall record any cultural resources identified as a result of the survey on the
appropriate Department of Parks and Recreation 523 forms
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 Submit any sensitive cultural resources information, such as the location of archaeological
resources and tribal cultural resources, under request for confidential designation

Response: The Applicant has resurveyed previously inaccessible areas September 12-14, 2023. Areas of 
improved visibility where surveys were completed are shown in Figure DRR 31. As set forth in the 
Applicant’s Notice Pursuant to 20 C.C.R. § 1716(f) for CEC Staff’s Data Requests Set 1, additional time is 
needed to respond to this request. The Applicant expects to provide the requested information within 30 
days of the completion of surveys.  

34. Please direct qualified archaeologists to resurvey the low-visibility portions of the archaeological study
area after crops have been harvested and ground surface visibility is improved

 Space survey transects at 33–50-foot intervals

 Report survey methods and results in an addendum to the cultural resources report and section of
the AFC

 The archaeologists shall record any cultural resources identified as a result of the survey on the
appropriate Department of Parks and Recreation 523 forms

 Submit any sensitive cultural resources information, such as the location of archaeological
resources and tribal cultural resources, under request for confidential designation

Response: The Applicant has resurveyed some previously low visibility areas September 12-14, 2023. 
Areas of improved visibility where surveys were completed are shown in Figure DRR 31. As set forth in the 
Applicant’s Notice Pursuant to 20 C.C.R. § 1716(f) for CEC Staff’s Data Requests Set 1, additional time is 
needed to respond to this request. The Applicant expects to provide the requested information within 30 
days of the completion of surveys. 

Background: Sources Consulted During the Records Search (DR 35) 

The applicant conducted a records search at the South Coastal Information Center (SCIC) of the California 
Historical Resources Information System (CHRIS) on March 23, 2022. The records search covered the 
proposed MBGP and a 1.0-mile buffer around all proposed project elements except for transmission lines, 
to which a 0.5-mile buffer applied. The records search included examinations of the SCIC’s base maps of 
previous cultural resource studies and known cultural resources. (Jacobs 2023a, page 5.3-16; Jacobs 
2023d, page 36.) In addition to the SCIC’s base maps, the CHRIS Data Request Form indicates that other 
sources of information are available to the researcher. Of particular interest to CEC staff are the following 
sources of information, which staff has not located in the AFC.  

 The Office of Historic Preservation’s (OHP’s) Built Environment Resources Directory
 The OHP’s Archaeological Resources Directory
 California Inventory of Historic Resources
 The California Department of Transportation’s Bridge Survey. (CHRIS 2020, page 3.)

Data Requests: 

35. Please provide copies of the results of examining the aforementioned sources for the records search
area

Response: The OHP Built Environment Resources Directory and Archaeological Determinations of 
Eligibility are provided in Attachment DRR 35 submitted under a repeated request for confidential 
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designation. SCIC did not have data for the Project area from the OHP Archaeological Resources Directory, 
the California Inventory of Historic Resources, or the Caltrans Bridge Survey. 
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5. Geology and Soils (DR 36-61)

5.1 Background: Mullet Fault Zone (DR 36-39)

Section 2.3.2.2, Project Site Selection, of the AFC states, “Production wells access the hotter parts of the 
reservoir to produce geothermal fluid that will be used to convert thermal and pressure energy to electricity 
are north of the fault.” The Preliminary Geotechnical Investigation prepared by Landmark Geo-Engineers 
and Geologists, dated October 20, 2022, Section 3.7 Seismic and Other Hazards, indicates the plant site is 
in the general alignment of the Mullet Fault Zone as evidenced by CO2 mud pots and mud volcanos in the 
area. This fault is neither shown nor identified on either the Landmark or Jacobs geology maps (Landmark 
Figures 1 and 2, Landmark Plate A-5, or Jacobs Figure 5.4-1 and 5.4-2); however, the Brawley Seismic Zone 
is shown west of the site in Landmark Figures 1 and 2 and four hidden faults (two east and two west of the 
site) are mapped in the vicinity of the site as shown on Landmark Plate A-5. 

Data Requests: 

36. Please explain what fault you are referencing in the AFC.

Response: The referenced fault in Section 2.3.2.2 is a lineament connecting two surface manifestations 
(hot springs/mud pots). This lineament, referred to as the Mullet Fault in Landmark Geo-Engineers and 
Geologists document, is not formally recognized as a fault by California Department of Conservation, 
California Geological Survey. Additional information is available in the 2008 The Wister Mud Pot 
Lineament: Southeastward Extension or Abandoned Strand of the San Andreas Fault? prepared by 
David K. Lynch and Kenneth W. Hudnut which identifies the "Mullet" fault as passing roughly through 
Mullet Island and aligning with the Calipatria fault shown on Figure 4 of that report. The report is provided 
as Attachment DRR 36. 

37. Please identify the location of the Mullet Fault Zone in a figure or plate.

Response: Please see response to DR 36. 

38. Please provide the referenced Landmark report that discusses the Mullet Fault Zone.

Response: The requested Landmark report was previously docketed in the AFC as Appendix 5.4 
(TN# 249730) and the Lynch and Hudnut report is provided as Attachment DRR 36.  

39. Please provide a discussion on the seismic activity level of the Mullet Fault Zone.

Response: Please see response to DR 36. Further, there is little published information on the lineament 
described as the Mullet Fault Zone. Seismic activity within the Salton Sea KGRA is indistinguishable on this 
lineament. 

5.2 Background: Geologic Resources of Recreational, Commercial, or 
Scientific Value (DR 40-42) 

Section 5.4.2.3, Geologic Resources, of the AFC states, “The Project lies within a known geothermal 
resource area, the Salton Sea Known Geothermal Resource Area, where geothermal fluids contain 
unusually high concentrations of metals such as zinc, lead, copper, silver, iron, manganese, sodium, 
calcium, potassium, and lithium.” However, lithium is not mentioned in AFC Section 5.4.1.6, Geologic 
Resources of Recreational, Commercial, or Scientific Value. 
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Data Requests: 

40. Please explain your reasoning why lithium is not discussed in Section 5.4.1.6, Geologic Resources of
Recreational, Commercial, or Scientific Value, to be of known commercial or scientific value.

Response: Lithium extraction and production is not proposed as part of the BRGP. Further, as described in 
Section 5.4.1.6 of the AFC, the BRGP is not otherwise mapped as near any surface mines or within an area 
of Mineral Land Classification under the Surface Mining and Reclamation Act (“SMARA”). 

41. Please provide a discussion of whether MBGP is considering incorporating lithium extraction and
production in a current or future phase, and if so, how that incorporation will impact the environment
or the project area.

Response: Lithium extraction and production is not proposed as part of the MBGP. The MBGP is proposed 
to be an approximately 140 (net) MW geothermal power plant that will meet the State’s need for new 
baseload renewable energy resources to support grid reliability and the transition to a 100% renewable 
energy and zero-carbon resource supply to end-use customers by 2045. The MBGP is not currently 
designed to integrate lithium extraction and production. Incorporation of lithium extraction and 
production in a future phase of the MBGP is not reasonably foreseeable at this time. The feasibility of 
lithium extraction and production from Salton Sea geothermal brine is yet to be proven commercially 
viable. 

42. Whether or not lithium extraction and production is planned, please provide a discussion regarding
how MBGP could impact the ability of other entities to do lithium extraction and production.

Response: The MBGP does not impact the ability of other entities to independently pursue lithium 
extraction and production projects. Such projects with mineral rights are free to proceed presumably 
following any necessary entitlements and environmental review.  

 Furthermore, the MBGP would not result in a significant loss of availability of mineral resources, 
potentially including lithium, found in geothermal brine. The geothermal process separates steam from 
the geothermal production brine. Approximately 7 to 22 percent of the geothermal brine is lost as water 
vapor to the atmosphere through this process. This means the injection brine is 7-22% less in mass than 
the production brine, with more concentrated minerals within the injection brine, including lithium. The 
injection brine is returned to the geothermal reservoir for reheating and production. Over time, the 
geothermal process concentrates minerals within the geothermal resource. Any mineral potential from the 
brine is returned to the geothermal reservoir for reheating and production. 

5.3 Background: Salton Sea Known Geothermal Resource Area 
(DR 43-44) 

Section 2.1, Introduction, of the AFC states, “The Salton Sea KGRA is known to have significant geothermal 
reserves. A ‘‘known geothermal resource area’’ is an area in which the geology, nearby discoveries, 
competitive interests, or other indicia would, in the opinion of the Secretary of the Interior, engender a 
belief in those who are experienced in the subject matter that the prospects for extraction of geothermal 
steam or associated geothermal resources are good enough to warrant expenditures of money for that 
purpose.” 

Data Requests: 

43. Please provide a discussion of the potential for the depletion of the Salton Sea KGRA and the
associated short- and long-term impacts of a depletion.
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Response: Depletion is assessed based on the level of reservoir pressure decline. Potential reservoir 
pressure decline was evaluated and forecasted through year 2065 using a numerical reservoir simulation. 
The results were included in the resource adequacy report entitled “Numerical Reservoir Simulation of the 
Salton Sea Geothermal Resource for Power Generation, “dated May 2023 (TN# No. 250040). The resource 
adequacy report was previously provided to CEC and states that (Page 3-1: last paragraph and Figure 3.1) 
“The forecast results show modest decline in reservoir pressure and enthalpy through 2065 which 
indicates geothermal reservoir of the SSGF is quite robust.” Therefore, the potential for depletion of the 
Salton Sea KGRA is low, and there are no associated short- or long-term impacts of a depletion.  

44. Please explain if the possibility of a depletion in the resource was considered in your Cumulative
Effects, as presented in Section 5.4.3, and if not, why.

Response: Yes, potential depletion was evaluated using numerical reservoir simulation and forecast of 
reservoir pressure through the year 2065. The results were included and provided in a report entitled 
“Numerical Reservoir Simulation of the Salton Sea Geothermal Resource for Power Generation”, dated May 
2023 (TN# 250042). The report states that (Page 3-1, last paragraph) “The forecast results show modest 
decline in reservoir pressure and enthalpy through 2065 which indicates geothermal reservoir of the SSGF 
is quite robust.” The impact of the forecast reservoir pressure decline was also evaluated as part of the 
resource adequacy study. Last paragraph of Page 3-1 of the resource adequacy report states that “the 
modest decline in reservoir pressure and enthalpy could be mitigated by drilling additional make-up 
production and injection wells during the life of the projects in order to maintain sufficient production and 
injection capacity for full power generation”. 

5.4 Background: Sections 2.6 and 5.4.10, References (DR 45) 

Sections 2.6 and 5.4.10 of the AFC references the Preliminary Geotechnical Investigation, Proposed 81 MW 
Black Rock Geothermal Power Plant, Calipatria, California, dated October 20, 2022. 

Data Requests: 

45. Please explain if this is the reference you intended to provide or if you intended to reference the
Preliminary Geotechnical Investigation for Morton Bay.

Response: An inadvertent reference was made to the BRGP. The correct reference is to Preliminary 
Geotechnical Investigation for the Morton Bay Geothermal Project.  

5.5 Background: Geomorphic Provinces and Physiographic Provinces 
(DR 46-47) 

Section 5.4.1.1, Local Settling and Regional Geology, of the AFC references both geomorphic provinces and 
physiographic provinces. Physiographic provinces were first introduced by Nevin Fenneman in 1917 and 
geomorphic provinces are used by the California Geologic Survey as introduced in their 2002 Note 36. 
Using both systems can be confusing to the reader.  

Also, the reference for Frost et al. 1997 was not included in your references in Section 5.4.10. 

Data Requests: 

46. Please clarify how the two systems of provinces are related.
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Response: The term geomorphic province is a more appropriate term to describe the siting of the project 
site per California Geologic Survey (CGS) Note 36. The terms geomorphic province and physiographic 
province are often used interchangeably. 

47. Please provide the document referenced, Frost et al. 1997

Response: The complete reference is: 

Frost, E.G., Suitt, S.C., and Fattahipour, M.F., 1997. Emerging Perspectives of the Salton 
Trough Region With an Emphasis on Extensional Faulting and its Implications for Later 
San Andreas Deformation, in Southern San Andreas Fault, Whitewater to Bombay Beach, 
Salton Trough, California: South Coast Geological Society Annual Field Trip Guide Book 
No. 25, p. 57-97.1997.  

The Applicant has been unable to locate an electronic copy of the referenced material. A hard copy of the 
book containing the referenced material will be provided to CEC Staff once received from the South Coast 
Geological Society.  

5.6 Background: Depth to Groundwater and Liquefaction (DR 48-51) 

Section 5.4.1.2, Local Geology and Stratigraphy, of the AFC states, “The site is in an area of shallow local 
groundwater conditions. The surficial soils were observed to be saturated, and groundwater was 
encountered in all of the subsurface explorations at depths of approximately six feet below ground surface 
(bgs).” Emphasis added. Section 5.4.1.5.3, Liquefaction, of the AFC states, “Depth to water during the 
geotechnical investigation conducted at this property (Landmark 2022) was reported at 3.5 to 5 feet bgs.” 
Emphasis added. Section 5.15.1.6, Groundwater, of the AFC states, “Groundwater was encountered in the 
borings at about 13 feet at the time of the exploration but may rise with time to approximately 6 to 8 feet 
below the ground surface at the site.”  

Section 3.8, Liquefaction, of the Landmark Preliminary Geotechnical Investigation states, “The 
[liquefaction] analysis was performed using a PGAM value of 0.61g was used in the analysis with an 8-foot 
groundwater depth and a threshold factor of safety (FS) of 1.3.”  

Section 3.8, Liquefaction, of the Landmark Preliminary Geotechnical Investigation states, “Liquefaction can 
occur within several isolated silt and sand layers between depths of 8 to 50 feet.” Emphasis added. Section 
4.5, Deep Foundations, of the Landmark Preliminary Geotechnical Investigation states, “Since the 
subsurface soils at the project site may experience liquefaction settlements at depths between 8.5 to 
50 feet below ground surface, a deep foundation system like drilled piers founded at a minimum depth of 
30 feet below ground surface is estimated to reduce settlements to approximately ¼ inch or less.” 
Emphasis added. 

Data Requests: 

48. Please provide information on the consensus on the depth to groundwater at the site.

Response: The MBGP AFC Section 5.4.1.5.3 states that groundwater measured at 3.5 to 5 feet, however, 
these depths are for the Black Rock Geothermal Project and the Elmore North Geothermal Project. The 
historical high groundwater depth at the MBGP site is 6 feet bgs based on Landmark's report. 

49. Please explain why the shallowest determined historic depth to groundwater (high groundwater) was
not used in the liquefaction analysis.
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Response: The liquefaction analyses was re-calculated using a groundwater depth of 6 feet. The depth 
previously used was 8 feet. The computed liquefaction settlements using a groundwater depth of 6 feet 
bgs is 0 to 1 inch, thus, consistent with those reported in the 2022 where a depth of 8 feet was used.  

50. Please provide information about the range of depths of potential liquefaction based on high
groundwater as determined by the geotechnical engineer.

Response: Liquefaction may occur at depths between 9 and 50 feet based on a historical groundwater 
depth of 6 feet. 

51. If liquefaction was analyzed with the historic high groundwater, please explain if you considered the
possibility that liquefaction settlement could occur at shallower depths.

Response: Liquefaction may occur at depths between 9 and 50 feet based on a historical groundwater 
depth of 6 feet. The soils above the historic groundwater level are not liquefiable based on soil type. 

5.7 Background: Liquefaction (DR 52) 

Section 3.8, Liquefaction, of the Landmark Preliminary Geotechnical Investigation states, “Because of the 
depth of the liquefiable layer, the 17.5-foot-thick non-liquefiable clay layer will likely act as a bridge over 
the liquefiable layer resulting in a fairly uniform ground surface settlement; therefore, wide area 
subsidence of the soil overburden would be the expected effect of liquefaction rather than bearing capacity 
failure of the proposed structures.” 

Data Requests: 

52. Please explain if there is a 17.5-foot-thick non-liquefiable clay layer across the site or if liquefaction
settlement can occur as shallow as 8 feet as noted.

Response: There is an 18-foot thick non-liquefiable layer across the project site. At location CPT-2, 
liquefaction is estimated to occur at a depth of about 9 feet, but the liquefiable layer is approximately 
0.1 ft. thick and is discontinuous. Therefore, this thin layer is not considered to pose a liquefaction risk. 

5.8 Background: Jacobs Figure 2-6B (DR 53) 

According to Jacobs Figure 2-6B, of the AFC, site grades would be raised as much at approximately 7.5 feet 
to promote drainage. 

Data Requests: 

53. Please provide a discussion regarding the possibility that settlement could occur due to fill placement
and if it was accounted for in the preliminary design and borrow quantity needs.

Response: The revised design raises the site approximately 3 feet. Little if any settlement will occur due to 
the limited site grade since the pre-consolidation pressure of the soil exceeds the pressures imposed by 
the site grade raise. 

5.9 Background: Mud Pots (DR 54-55) 

Mud pots are visible in aerial photographs adjacent to the site, approximately 0.13 miles toward the 
southeast and approximately 1.3 miles northwest of the site near Mullet Island. According to the Executive 
Summary in Landmark 2022, “The proposed plant is located adjacent to CO2 mud pots and above a 
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naturally occurring CO2 gas reservoir. The reservoir is generally located at depths of greater than 50 feet. 
The measured gas pressure obtained from previous investigation adjacent to the geothermal plant site was 
approximately 15 to 25 pounds per square inch.” Section 3.1, Site Conditions, of the Landmark Preliminary 
Geotechnical Investigation states, “Several carbon dioxide (CO2) mud volcanoes are sited at the vacant 
parcel southeast of the project site.” Section 3.7, Seismic and Other Hazards, of the Landmark Preliminary 
Geotechnical Investigation states, “…this plant is located in the general alignment of the Mullet Fault Zone 
as evident by CO2 mud volcanoes.” 

Data Requests: 

54. Please explain if the presence of mud pots on either side of the proposed plant are significant or not to
site development. If they are not significant, please provide an explanation as to why they are not
significant.

Response: The presence of nearby mud pots was considered by the Applicant during the preparation of 
the AFC and determined not to be significant to site development. However, after further consideration, 
the Applicant determined that an even more conservative distance would be appropriate. Therefore, the 
power plant and ancillary features will be moved approximately [915 feet south/southwest on the current 
parcel. This will provide a further buffer between the power plant and the potential future occurrence of 
mud pots. A supplemental filing documenting this relocation will be submitted in the middle of October 
2023. 

55. Please explain if the presence of the Mullet Fault Zone or nearby CO2 gas releases would affect the
construction, operation, or occupation of the MBGP

Response: An existing project  has been constructed, operated, and occupied on a nearby parcel to the 
proposed plant site. The MBGP will be designed, constructed, and operated in accordance with applicable 
civil engineering LORS, including seismic standards. No negative impacts are expected from either the 
Mullet Fault Zone or nearby CO2 gas releases. 

5.10 Background: Section 2.3.2.2, Project Site Selection (DR 56) 

Section 2.3.2.2, Project Site Selection of the AFC, states that the top of the geothermal reservoir is 300 to 
1,400 feet bgf but is also hydrologically disconnected from the Salton Sea. According to the Executive 
Summary in Landmark 2022, “The proposed plant is located adjacent to CO2 mud pots and above a 
naturally occurring CO2 gas reservoir. The reservoir is generally located at depths of greater than 50 feet.” 

Data Requests: 

56. Please explain the origin of the CO2 gas reservoir and its connection or lack thereof to the geothermal
reservoir and Salton Sea.

Response: Heating of the Lake Cahuilla and Colorado River sediments at depth by the active volcanics in 
the area has created CO2 gas found in the subsurface (Muffler and White, 1968) and is the source of the 
Imperial CO2 Gas Field (Rook and Williams, 1943). The presence of CO2 is a naturally occurring 
phenomena. The shallower CO2 zone is disconnected from the geothermal reservoir where geothermal 
brine is produced for commercial power generation.  
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5.11 Background: 2009 Geotechnical Investigation (DR 57) 

Section 5.4.1.5.3, Liquefaction, of the AFC states, “…a previous geotechnical investigation conducted at the 
site in 2009.” The referenced investigation was not provided in the AFC. 

Data Requests: 

57. Please provide the referenced document.

Response: A copy of the 2009 geotechnical investigation is provided as Attachment DRR 57. 

5.12 Background: Expansive Soils (DR 58) 

Section 5.4.1.5.6, Expansive Soils, of the AFC states, “The MBGP area is not noted to be in a known area of 
expansive soil. However, the materials encountered during the 2022 geotechnical investigation borings did 
note the presence of clay-rich soils from 5 feet to 100 feet bgs during field activities. These native soils 
likely exhibit high swell potential (Landmark 2022) and will be further evaluated during design-level 
geotechnical investigations.” Landmark logged the site soils as Fat and Lean Clay (CH and CL) starting at 
the ground surface and as documented with Atterberg Limits testing. Section 3.3 Subsurface Soil of the 
Landmark Preliminary Geotechnical Investigation states, “The subsurface soils encountered during the 
field exploration conducted on September 28 and 29, 2022 consist of approximately 18 feet of 
near-surface fat clays.” 

Data Requests: 

58. Please accurately describe if the MBGP area is in a known area of expansive soil.

Response: The Landmark 2022 report was provided as Appendix 5.4 of the AFC (TN# 249730). Section 
3.3 of Landmark’s 2022 report provides information on expansive potential of site soils. 

5.13 Background: Borrow Sites USCS Classifications (DR 59) 

Section 4.1, Site Preparation and Backfill, of the Landmark Preliminary Geotechnical Investigation states, 
“Imported fill soil shall be non-expansive and should meet the USCS classifications of ML (non-plastic), SM, 
SP-SM, or SW-SM with a maximum rock size of 3 inches and no less than 5% passing the No. 200 sieve.” 
Section 3.3, Subsurface Soil, of the Landmark Preliminary Geotechnical Investigation states, “The 
subsurface soils encountered during the field exploration conducted on September 28 and 29, 2022 
consist of approximately 18 feet of near-surface fat clays.” The boring logs included in Appendix B of the 
Landmark Preliminary Geotechnical Investigation report show Lean and Fat Clay (CL and CH) were logged 
starting at the ground surface in all the borings. 

Data Requests: 

59. Please provide subsurface data from the proposed borrow sites showing soil types ML (non-plastic),
SM, SP-SM, or SW-SM are present.

Response: The quantity of imported material required for the projects has is still being finalized and 
subsurface data is not available at this time from the proposed borrow pits. Current updated projections 
indicate there may be a net export required and borrow may not be necessary. If required, samples of 
potential borrow soils will be collected and tested to verify that they meet the specified classification for 
borrow soils.  
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5.14 Background: Seiches (DR 60) 

Section 3.7, Seismic and Other Hazards, of the Landmark Preliminary Geotechnical Investigation states, the 
site lies adjacent to the Salton Sea, so the threat of seiches or other seismically-induced flooding is 
considered possible.” Emphasis added. But Section 5.4.1.5.7, Tsunamis and Seiches, of the AFC states, 
“While the MBGP site is located adjacent to wetlands hydraulicly connected to the Salton Sea the actual 
Salton Sea is located approximately two miles away from the Project. With a current elevation of 
approximately -240 feet, the potential for a seiche event that would affect the site is not considered likely.” 
Emphasis added. 

Data Requests: 

60. Please resolve the inconsistency between these two statements regarding seiches and accurately state
the likelihood/possibility of seiches.

Response: Currently the edge of the Salton Sea is over 2.25 miles west of the project site. Shallow 
wetlands are located to the west of the project site. Because of the distance to the Salton Sea and the 
presence of wetlands between the Salton Sea and the project site, the potential for seiches affecting the 
project site is negligible. 

5.15 Background: Extrusive Rhyolite Domes (DR 61) 

Section 5.4.1.2, Local Geology and Stratigraphy, of AFC states, “Obsidian Butte lies west of the site and is 
the westernmost of five small extrusive rhyolite domes arranged along a northeast trend. These domes 
erupted approximately 5,000 to 10,000 years before present and are collectively known as the Salton 
Buttes, which were extruded onto Quaternary alluvium.” Section 5.8.1.1 Physiographic and Geologic 
Setting, of the AFC states, “The fourth major rock group includes modern volcanic deposits collectively 
known as the Salton Buttes lava domes. The Salton Buttes lava domes consist of four small volcanoes that 
include, from southwest to northeast, Obsidian Butte, Rock Hill, Red Hill, and Mullet Island (Robinson et al. 
1976). These volcanoes last erupted approximately 16,000 years ago.” Emphasis added. Section 3.7 
Seismic and Other Hazards, Volcanic Hazards, of the Landmark Preliminary Geotechnical Investigation 
states, “Obsidian Butte and Red Hill, located at the south end of the Salton Sea approximately 1 mile west 
of the project site, are small remnants of volcanic domes. The domes erupted about 1,800 to 2,500 years 
ago (Wright et al, 2015).” Emphasis Added. 

Data Requests: 

61. Please resolve the inconsistency of the age(s) of the last eruption of the domes.

Response: Age dating has different techniques which result in variability. The age dates referenced here 
are from various sources. The most recent and detailed analysis is presented in a publication by Heather 
M. Wright et al. (2015) Episodic Holocene eruption of the Salton Buttes rhyolites, California, from
paleomagnetic, U-Th, and Ar/Ar dating. A copy of this document is provided as Attachment DRR 61.
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6. Land Use (DR 62-66)

6.1 Background: Consistency with Development Standards for
Supportive/Ancillary Sites (DR 62)

On pages 5.6-12 to 5.6-13, the MBGP application shows various zoning designations for the locations of 
the proposed project’s supportive/ancillary elements, which include the production and injection well sites, 
aboveground production and injection pipelines, freshwater connections, generation interconnection 
transmission (gen-tie) line, laydown yards, parking areas, construction camps, and borrow pits. However, 
the application only analyzes the project’s consistency with the development standards for the zoning 
designation of the main project site, not the zoning designations for the supportive/ancillary sites. 

Data Requests: 

62. Please show how the development of each supportive/ancillary site is consistent with the development
standards for the site’s zoning designation.

Response: The aboveground wells (injection), aboveground pipelines (injection), and construction camps 
require Imperial County (County) review and approval of a Conditional Use Permit (CUP). During the CUP 
process, the County will determine applicable development standards (if any), including setbacks and 
maximum structure height, for the wells, pipelines, and construction camps. The County will require 
consistency with applicable development standards prior to the issuance of a CUP or as conditions of 
approval.  

The generation interconnection transmission line (gen-tie) is under jurisdiction of the Imperial Irrigation 
District (IID) and is not subject to County development standards. The freshwater supply lines and 
connections are located underground and are not subject to County development standards. Due to the 
temporary nature of laydown yards, parking areas, borrow pits, development standards are not applicable. 

Therefore, the project will be consistent with development standards which the County determines as 
applicable. Please refer to Attachment DRR 62, which provides the September 28, 2023 letter from the 
County which includes confirmation that development standards do not directly apply to these ancillary 
facilities, provided as DRR 62.  

6.2 Background: Consistency with Development Standards for Height 
(DR 63-65) 

The application states on page 5.6-13 that the project conflicts with Imperial County zoning regulations for 
maximum height. The proposed atmosphere flash tanks, at 95 feet in height, exceed the maximum 
building height of 35 feet in the Open Space/Recreational zoning district with a Geothermal Overlay 
(S-1-G). This requires an approved variance from Imperial County, according to Imperial County zoning 
regulations. The application states that Imperial County staff have indicated during discussions with the 
applicant that variance findings for the project could be made. However, CEC staff needs to confirm this, 
either through submittals from the applicant or communications with Imperial County. Although the CEC 
has exclusive authority over the proposed project, the CEC must ensure compliance with Imperial County 
laws, ordinances, regulations, and standards (LORS). 
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Data Requests: 

63. Please submit materials supporting the statement that Imperial County could make variance findings
for the height of the atmosphere flash tanks. This includes copies of any communications with the
County regarding the variance. If the applicant’s communications with the County were not in writing,
please include a summary of discussions with the County and the name/s of the Imperial County staff
contacted.

Response: The Applicant participated in a meeting with Mr. Jim Minnick, Imperial County Planning & 
Development Services Director, on March 30, 2023, to discuss the project and associated permitting 
approach, specifically AFC Sections 2.0 Project Description, 5.6 Land Use and 5.10 Socioeconomics. 
During this meeting, Mr. Minnick indicated that, due to project components exceeding the 35-foot 
maximum building height of structures within the S-1-G zone, a formal County variance process would be 
required. Please refer to the  September 28, 2023 letter from the County which includes confirmation that 
development standards do not directly apply to these ancillary facilities, provided as DRR 62.  

64. Please submit, in accordance with the application form for variances used by Imperial County, the
reason why the variance is needed, and a description of the properties immediately to the north, south,
west, and east of the project property.

Response: A variance to the maximum building height in the S-1-G zone is required to accommodate 
multiple essential structures exceeding 35 feet in height. Due to the MBGP facility’s design and 
engineering, it is not feasible to reduce all project component’s height to 35-feet or less. In order for the 
MBGP facility to function efficiently at optimal production levels, these structures, which include various 
atmospheric flash tanks, that must exceed the 35-foot threshold. 

Table 5.6-1 provided below as well as in Section 5.6.1.5.1 of the AFC identifies the current uses and zoning 
of the properties immediately to the north, south, west, and east of the primary MBGP site.  

Table 5.6-1. Land Uses Adjacent to the Project Site 

Location From Project Site Current Use Zoning 

North of the Plant Site Open Space; recreational Open Space/Recreational with Geothermal Overlay 
(S-1-G) 

East of the Plant Site Open Space; Geothermal 
energy production 

Medium Industrial Area with Geothermal and Pre-
Existing Allowed/Restricted Overlays (M-2-G-PE) 

South of the Plant Site Open Space; recreational Open Space/Recreational with Geothermal Overlay 
(S-1-G) 

West of the Plant Site Open Space; recreational Open Space/Recreational with Geothermal Overlay 
(S-1-G) 

Sources: Imperial County 2023, Google Earth 2023 
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65. Please include a discussion of how the proposed project could meet the required variance findings in
Section 90202.08.

Response: In order to issue a variance for exceeding the maximum structure height of 35 feet within the 
S-1-G zone, the County would need to make the following findings, pursuant to Section 90202.08 of the
County’s Municipal Code:

1. Findings. Approval or conditional approval may be granted only if the director/commission/board of
supervisors first determines that the variance satisfies the criteria set forth in Government Code
Section 65906, and the following findings can be made:

a. That there are special circumstances applicable to the property described in the variance
application, that do not apply generally to the property or class of use in the same zone or vicinity;

b. That the granting of such variance will not be materially detrimental to the public welfare or
injurious to the property or improvements in such zone or vicinity in which the property is located;

c. That because of special circumstances applicable to subject property, including size, shape,
topography, location or surroundings, the strict application of zoning laws is found to deprive
subject property of privileges enjoyed by other properties in the vicinity and under identical zone
classifications;

d. That the granting of such variance will not adversely affect the comprehensive general plan.

Finding #1: Special circumstances exist at the MBGP site in the form of rare geothermal resources near the 
surface. The Salton Sea area is one of only 19 designated Known Geothermal Resource Areas in California 
(CEC 2020). There are 12 existing geothermal power plants operating within the Salton Sea area. Due to 
these special circumstances, it is possible the County could make Finding #1. 

Finding #2: The MBGP site is located in an area dominated by agricultural and geothermal energy uses. 
The nearest permanent residence is located approximately 3.6 miles east of the MBGP site. Due to the 
rural setting and lack of nearby permanent residences, granting of a variance is not expected to result in 
materially detrimental impacts to the public welfare or injurious to the property or improvements in the 
vicinity and it is possible that the County could make Finding #2. 

Finding #3: The Hell’s Kitchen project is similarly located in S-1-G zoning and are in the County review 
process for a variance to the 35-foot maximum building height (Variance #21-0005). According to 
Variance #21-0005, onsite project components for the Hell’s Kitchen project would reach heights up to 
50, 60, 80, and 110 feet. Because similar projects located in identical zoning classifications are able to 
apply for similar variances with the County, it is not believed that MBGP would be receiving special 
privileges and the County could make Finding #3. 

Finding #4: Granting of a variance which would allow for structures of an allowable land use to exceed the 
35-foot maximum building height in the S-1-G zone would not adversely affect the comprehensive
general plan and the County could make Finding #4.

Please refer to the  September 28, 2023 letter from the County which includes confirmation that 
development standards do not directly apply to these ancillary facilities, provided as DRR 62. 
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6.3 Background: Consistency with Conditional Use Permit Findings 
(DR 66) 

The application notes on pages 5.6-12 to 5.6-13 that the generating facility and many of the 
supportive/ancillary elements would require a conditional use permit (CUP) from Imperial County under 
the applicable zoning designations. Although the CEC has exclusive authority over the proposed project, the 
CEC must ensure compliance with Imperial County LORS. 

Data Requests: 

66. Please state how each project element, including development on the primary site and
supportive/ancillary sites, meet the findings required for a CUP from Imperial County. The findings for
approval of a CUP are in Section 90203.09 of the Imperial County Code.

Response: The MBGP components which would be subject to a CUP, if reviewed by the County, include the 
following: 

 Primary powerplant: Per Section 90518.02 of the County’s Municipal Code, major facilities related to
the generation and transmission of electrical energy are permitted as conditional uses.

 Injection wells and injection pipelines: Per Section 90508.02 and 90512.02 of the County’s Municipal
Code, major facilities related to the generation and transmission of electrical energy are permitted as
conditional uses.

 Temporary laydown yards and parking areas: Per Section 90509.02 and 90518.02 of the County’s
Municipal Code, temporary contractor storage yards are permitted as conditional uses.

 Temporary construction camps: Per Section 90509.02 and 90518.02 of the County’s Municipal Code,
labor camps are permitted as conditional uses.

 Temporary borrow pits: Per Section 90509.02 and 90507.02 of the County’s Municipal Code, mineral
extraction and resource extraction are permitted as conditional uses.

 Gen tie-line: Per Section 90518.02, transmission lines are permitted as conditional uses.

In order to issue CUPs, the County would need to make the following findings, pursuant to Section 
90203.09 of the County’s Municipal Code: 

1. The proposed use is consistent with the goals and policies of the adopted county general plan;

2. The proposed use is consistent with the purpose of the zone or sub-zone within which the use will be
located;

3. The proposed use is listed as a use within the zone or sub-zone or is found to be similar to a listed
conditional use according to the procedures of Section 90203.10;

4. The proposed use meets the minimum requirements of this title applicable to the use and complies
with all applicable laws, ordinances and regulations of the county of Imperial and the state of
California;

5. The proposed use will not be detrimental to the health, safety, and welfare of the public or to the
property and residents in the vicinity;
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6. The proposed use does not violate any other law or ordinance;

7. The proposed use is not granting a special privilege.

Finding A: The land use-related goals and policies of the County’s adopted general plan are identified in 
Table 5.6-3 of the Application for Certification. It was determined that the project, as a whole, is not 
significantly inconsistent with any of the identified goals and policies. Therefore, the County could make 
Finding A. 

Finding B: Because the proposed primary powerplant, injection wells and pipelines, temporary laydown 
yards, parking areas, construction camps, borrow pits, and gen-tie components align with land uses 
identified in the County’s Municipal Code as permitted conditional uses within the respective zoning 
designations which they are located, these uses are consistent with the purpose of the zone. Therefore, the 
County could make Finding B. 

Finding C: As discussed in bullet points above, the primary power plant and injection wells and pipelines 
can be considered major facilities related to the generation and transmission of electrical energy, which 
are permitted as a conditional uses. The temporary laydown yards and parking areas can be considered 
temporary contractor storage yards, which is permitted as a conditional use. Temporary construction 
camps can be considered labor camps, which is permitted as a conditional use. Temporary borrow pits can 
be considered mineral extraction and resource extraction, which are permitted as conditional uses. The 
gen tie-line can be considered a transmission line, which is permitted as a conditional use. Each of these 
project components align with permitted conditional uses in the County’s Municipal Code. Therefore, the 
County could make Finding C. 

Finding D: With the approval of a County variance for structure height at the primary MBGP site, and as 
discussed in Section 5.6.2.2.2 of the Application for Certification, the project is not inconsistent with 
applicable laws, ordinances, and regulations of the County or State. Therefore, the County could make 
Finding D. 

Finding E: The MBGP site is located in an area dominated by agricultural and geothermal energy uses. The 
nearest permanent residence is located approximately 3.6 miles east of the MBGP site. Due to the rural 
setting and lack of nearby permanent residences, granting of a CUP for ancillary facilities is not expected 
to result in impacts that would be detrimental to the health, safety, and welfare of the public or to the 
property and residents in the vicinity. Therefore, the County could make Finding E. 

Finding F: With the approval of a County variance for structure height at the primary MBGP site, and as 
discussed in Section 5.6.2.2.2 of the Application for Certification, the project is not inconsistent with any 
other applicable law, ordinance, or regulation. Therefore, the County could make Finding F. 

Finding G: Within approximately 10 square miles of the Project, there are 10 existing geothermal 
powerplants (State Lands Commission, 2015), including the Hell’s Kitchen facility. The geothermal 
powerplants in the vicinity employ similar ancillary facilities such as aboveground pipelines, wells, 
transmission lines, freshwater supply lines, and temporary construction support areas. Therefore, the 
proposed use is not granting a special privilege. The County could make Finding G. 

Please refer to the September 28, 2023letter from the County which includes confirmation that 
development standards do not directly apply to these ancillary facilities, provided as DRR 62.  
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7. Project Description (DR 67-72)

7.1 Background: Construction Camp Details (DR 67-72)

The application does not provide many details about the construction camps in the Project Description. 
However, some general details of construction-related activities proposed for the supportive/ancillary sites, 
including the construction camps, are spread throughout the application. Section 5.10.1.7.3 
(Socioeconomics) of the application states that wastewater would be generated by portable restrooms, 
showers, and kitchens at the crew construction camps and stored for removal and disposal at an 
appropriate wastewater facility. This section also states that sanitary waste from restroom, kitchen, and 
similar facilities would be directed to a septic tank constructed to Imperial County specifications, and that 
sludge from the septic system would either be sent to an onsite leach field or trucked offsite for disposal. 
Section 5.11.2.2.6 (Soils and Agricultural Resources) provides additional detail, stating that activities and 
construction at laydown yards and construction camps would include Best Management Practices (BMP) 
installation, clearing and leveling the sites, installation of temporary ground cover/gravel suitable for 
material and equipment staging areas, parking, power and security site lighting installation, perimeter 
fencing, portable construction trailers, camp facilities, and associated utility construction.  

It is difficult to differentiate between which improvements are generally planned for the project site and 
supportive/ancillary sites, and which improvements are planned specifically for the construction camps. In 
addition, staff needs more detail on the specific improvements planned for the construction camps to 
assess impacts. Please provide the following additional information needed for the Project Description. 

Data Requests: 

67. Please confirm that the information on the handling of wastewater and sanitary waste provided in
Section 5.10.1.7.3 of the application applies to the construction camps.

Response: For the construction camps, wastewater and sanitary waste would be directed to a septic tank 
constructed to Imperial County specifications, and that sludge from the septic system would either be 
designed to utilize an Evapotranspiration (E-T) Bed for sanitary wastewater effluent disposal downstream 
of the septic tank or be trucked offsite for disposal. Any sites for construction housing that may be 
developed would adhere to all local and state sanitary requirements.  

68. Please provide information on the type (mobile trailers, etc.) and number of housing units that would
be used at the construction camps; also if the kitchen facilities referenced would be in each housing
unit or if consolidated meal service is proposed.

Response: As described in Section 5.10.2.3.3 of the AFC, the Applicant expects that the construction 
workforce will most likely commute daily to the MBGP site or stay in hotels/motels in Calipatria and 
Brawley, or in recreational vehicle parks and campgrounds in the vicinity of the project site. The 
Applicant’s preferred option is to contract with offsite housing and recreational vehicle (RV) site 
developers. Onsite construction camp(s) are the Applicant’s last option. The exact number of units is 
uncertain and would be less than 750 trailer / RV sites. No meal services or community kitchen services 
are anticipated.  

The Applicant expects that the existing options will serve all construction workforce housing needs, but is 
exploring the possibility of providing additional options, such as directly contracting with off-site housing 
and recreational vehicle (”RV”) site developers to facilitate the ability of workers to easily find 
accommodations. The Applicant has included the potential construction camps in the AFC out of an 
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abundance of caution. If the Applicant proceeds with construction camps, the Applicant expects that the 
camps would provide space to park approximately 750 trailer/RV sites to park onsite.  

69. Please provide a list and description of facilities that would be used at the construction camps,
including restroom, kitchen, vehicle fueling, recreation, and commissary facilities, and any other
facilities that would be provided.

Response: The Applicant expects that the construction camps would include a temporary power drop, 
temporary potable water tank, and a sanitary station. The construction camps will not include a kitchen, 
vehicle fueling, recreation or commissary facilities, or facilities other than those described above. 

70. Please provide details on the proposed temporary power and water supply for the construction camps.

Response: Site development plans will be produced, if developed as noted in DR 68, but are not available 
at this time. All local and state codes will be followed when constructing any construction housing 
facilities. However, the Applicant expects that the construction camps would include a temporary power 
drop, temporary potable water tank, and a sanitary station. 

71. Please provide more detailed information on current site conditions at the sites proposed for
construction camps and plans for grading or any other alterations of the surface.

Response: As described in Section 2.4.4.1.2 of the AFC, three potential locations for the construction 
camps, located at APN 020-120-054, 020-120-056, and 020-120-057), have been identified. The 
locations have all been subject to biological resources and cultural resources surveys. (AFC Sections and 
5.3.2.2.1; AFC Figure 5.3-1c.) These sites are designated as Prime Farmland and consist of flat agricultural 
fields with active crops or plowed soil. (AFC Figures 5.2-4, 5.11-2; Table 5.13-1.) Soil map units for the 
construction camps are identified in Figure 5.11-1 and described in Sections 5.11.1.2 and 5.11.1.3. As 
described in AFC Section 5.11.2.2.6, potential surface alterations include vegetation removal, excavation, 
minor grading as needed to level the surface, and gravel application.  

72. If possible, please provide to scale or dimensioned site plans for the proposed construction camp areas.

Response: Site development plans are not available at this time. 
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8. Public Health (DR 73-79)

8.1 Background: Construction Health Risk Assessment (HRA)
(DR 73-74)

In the AFC for MBGP (TN# 249723), the construction health risk assessment (HRA) estimated the rolling 
cancer risks for each 29-month period during a 30-year exposure duration (starting with exposure during 
the third trimester), aligned with the expected construction duration, at the point of maximum impact 
(PMI), the maximally exposed individual resident (MEIR), maximally exposed individual worker (MEIW), and 
maximally exposed sensitive receptor. The results of the analysis are contained in Table 5.9-9 and 
Appendix 5.9B.  

The construction HRA indicates that the maximum cancer risk due to exposure to air toxics emitted by a 
Power Generation Facility (PGF) construction would be approximately 28.9 in one million at the PMI, which 
is above the SCAQMD’s “significant health risk” threshold of 10 in one million. The applicant stated that 
‘although this risk level is greater than the SCAQMD’s “significant health risk” threshold, the location of the 
PMI represents the maximum possible cancer risk outside of the facility boundary. Cancer risks are 
expected to be much less in locations where long-term exposure is more likely to occur, such as at the 
locations of the MEIR, MEIW, and maximally exposed sensitive receptor. Cancer risks at these locations are 
1.03, 0.67, and 1.03, respectively, which are all less than the significance threshold. Non-cancer chronic 
and acute effects (i.e., HI values) from project construction are also well below the SCAQMD significance 
thresholds of 1.0 at all locations. Additionally, the project construction activities will be finite, and best 
available emission control techniques would be used throughout the 29-month construction period to 
control pollutant emissions. Therefore, the potential cumulative health risk impacts from construction are 
also expected to be less than significant.’ (TN# 249723, P. 5.9-19)  

Staff needs to verify that the health impact during construction is less than significant. 

Data Requests: 

73. Please provide spreadsheet versions of the tables listed in Appendix 5.9B, including live, embedded
calculations.

Response: A spreadsheet version of Appendix 5.9B is provided including live, embedded calculations as 
Attachment DRR 73. As discussed in DR 3 and DR 4, Appendix 5.9B is in the process of being revised to 
incorporate refinements to the MBGP design and address other CEC Staff comments provided herein. 
Therefore, spreadsheet versions of these documents with live, embedded calculations will be provided no 
later than November 10, 2023 

74. For residential exposures, please provide a map containing health risk isopleths, including an isopleth
showing the risk value of 10 in a million.

Response: A map containing health risk isopleths, including an isopleth showing the risk value of 10 in a 
million was included in the AFC as Figures DR 74-1 and DR 75-1. However, as discussed in DR 3 and DR 4, 
construction HRA modeling is in the process of being revised to incorporate updates to the MBGP design 
and address other CEC comments provided herein. Therefore, an updated map containing cancer risk 
isopleths, including an isopleth showing the risk value of 10 in a million, will be provided no later than 
November 10, 2023.  
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8.2 Background: Operation Health Risk Assessment (DR 75) 

In the AFC (TN# 249723), the operation HRA estimated cancer risks by using the 30-year continuous 
exposure duration scenario for residence and by using the 25-year exposure duration (8 hours per day 
starting at age 16 years old) for worker, at the point of maximum impact (PMI), the maximally exposed 
individual resident (MEIR), maximally exposed individual worker (MEIW), and maximally exposed sensitive 
receptor. The results of the analysis are contained in Table 5.9-8 and Appendix 5.9A.  

The operation HRA indicated that the maximum cancer risk due to exposure to air toxics emitted by a 
Power Generation Facility (PGF) operation would be 16.4 in one million at the PMI, which is above the 
SCAQMD’s “significant health risk” threshold of 10 in one million.  

The applicant stated that ‘Although this risk level is greater than the SCAQMD’s “significant health risk” 
threshold, its location represents the maximum possible cancer risk outside of the facility boundary. Cancer 
risks are expected to be much less in locations where long-term exposure is more likely to occur, such as at 
the locations of the MEIR, MEIW, and maximally exposed sensitive receptor. Cancer risks at these locations 
are 0.47, 0.73, and 0.47, respectively, which are all less than the significance threshold, as is the estimated 
cancer burden rate. Non-cancer chronic and acute effects (i.e., HI values) from project operations are also 
below the SCAQMD significance thresholds of one (1) at all receptor locations. Additionally, emission 
control technologies for key toxic air contaminants (TACs) will also be installed as part of the project, as 
described in Section 5.9.6, which will reduce TAC emissions to the extent technically feasible. Therefore, the 
potential cumulative health risk impacts from operation are expected to be less than significant.’ (TN# 
249723, P. 5.9-18) Staff needs to verify that the health impact during operation is less than significant.  

Data Requests: 

75. For residential exposures, please provide a map containing health risk isopleths, including an isopleth
showing the risk value of 10 in a million.

Response: A map containing health risk isopleths, including an isopleth showing the risk value of 10 in a 
million was included in the AFC as Figures DR 74-1 and DR 75-1. However, as discussed in DR 3 and DR4, 
operation HRA modeling is in the process of being revised to incorporate updates to the MBGP design and 
address other CEC comments provided herein. Therefore, an updated map containing cancer risk 
isopleths, including an isopleth showing the risk value of 10 in a million, will be provided no later than 
November 10, 2023. 

8.3 Background: Hydrogen Sulfide (H2S) HRA (DR 76) 

Project operation would result in emissions of hydrogen sulfide (H2S). H2S causes a wide range of health 
effects, including odor nuisance, nausea, tearing of the eyes, headaches or loss of sleep, airway problems 
(bronchial constriction) in some asthma patients, possible fatigue, loss of appetite, headache, irritability, 
poor memory, dizziness, coughing, eye irritation, loss of smell, etc.4 In the Consolidated Table of 
OEHHA/ARB Approved Risk Assessment Health Values5, noncancer acute and chronic Reference Exposure 
Levels (RELs) are listed.  

However, it is stated that “the acute risk threshold for H2S in the Consolidated Table of OEHHA/ARB 
Approved Risk Assessment Health Values is equal to the 1-hour CAAQS of 42 micrograms per cubic meter 
(CARB 2022a), which was adopted for purposes of odor control. As a result of the acute threshold 

4 https://www.osha.gov/hydrogen-sulfide/hazards 
5 https://ww2.arb.ca.gov/sites/default/files/classic/toxics/healthval/contable08042023.pdf  

https://www.osha.gov/hydrogen-sulfide/hazards
https://ww2.arb.ca.gov/sites/default/files/classic/toxics/healthval/contable08042023.pdf
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developed by OEHHA and the CAAQS being based upon the same concentration, the CAAQS analysis 
presented in Section 5.1 is considered sufficient for addressing short-term impacts and associated risks of 
H2S. This HRA does not analyze H2S in the presented HARP2 modeling and associated health risk results.” 
(TN# 249723, P.5.9-16) Staff doesn’t agree with this argument. Staff needs a complete HRA to sum hazard 
quotients for all the TACs, including H2S, to determine whether the total hazard index would be less than 1. 

Data Requests: 

76. Please revise the operation HRA (i.e., noncancer chronic and noncancer acute) including H2S.

Response: The Applicant will revise the operation HRA to include H2S emissions, as requested. Updated 
modeling files and results will be provided no later than November 10, 2023.  

8.4 Background: Mobile Testing Unit Modeling (DR 77) 

Page 5.1-40 of the AFC (TN# 249723) states that the mobile testing unit (MTU) was not included in the 
modeling analysis due to its use at various (i.e., temporary) well locations throughout the project site for 
only a limited number of hours. The AFC also states that the emissions from MTU operation would be 
minimal and less than emissions from the production testing units (PTUs) and rock muffler (RM). However, 
pages 3 and 4 of 176 of Appendix 5.1A (TN# 249726) show that the hourly and first year annual emissions 
of the MTU would be higher than those of the PTUs. In addition, page 3 of Appendix 5.1A shows that the 
MTU would operate 2,160 hours and 2,640 hours per year for production well testing and injection well 
testing respectively, which would be 10 times more than the PTU operation. CEC staff needs a revised HRA 
to include the MTU with other emission sources modeled previously to complete the analysis. 

Data Requests: 

77. Please revise the HRA to include the MTU with other emission sources modeled previously.

Response: As described in the response to DR 7, the Applicant chose to exclude the MTU from the 
modeling analyses presented in the AFC due to its limited operations in spatially varying locations outside 
of the fence line. However, the Applicant will revise the operation HRA to include the MTU, as requested. 
Updated modeling files and results will be provided no later than November 10, 2023.  

8.5 Background: Cooling Tower Modeling (DR 78-79) 

The applicant’s HRA modeling files show that the applicant used NH3 emissions of 8.53 lbs/hr, 74,686.8 
lbs/yr (for 8,760 hours of routine operation scenario), and 71,454.8 lbs/yr (for startup/shutdown scenario) 
for the cooling tower. However, page 3 of 176 of Appendix 5.1A (TN# 249726) shows that the hourly NH3 
emission of the cooling tower with sparger during continuous operation or during biological oxidation box 
bypass would be 119 lbs/hr and 572 lbs/hr during sparger bypass. Page 5 of 176 of Appendix 5.1A (TN# 
249726) shows that the annual NH3 emission of the cooling tower with sparger, sparger bypass, and 
biological oxidation box bypass would be 1,000,649 
(=[0.00718+2.48+0.0274+5.9+4.81+418+57.2+11.9]× 2000) lbs/yr for subsequent year without 
commissioning. Page 6 of 176 of Appendix 5.1A (TN# 249726) shows that the annual NH3 emission of the 
cooling tower with sparger would be 1,045,800 (=[517+5.94]×2000) lbs/yr for 8,760 hours of routine 
operation.  

CEC staff needs clarification regarding how the modeled NH3 emission rates were determined. Staff 
believes that a worst-case HRA should consider the worst-case emission scenarios. 
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Data Requests: 

78. Please clarify how the modeled NH3 emission rates were determined.

Response: The dispersion modeling for use in the HRA used a 1 gram per second (g/s) emission rate for 
each of the cooling tower sources, for a combined total of 14 g/s of emissions. The “CT” source group in 
the HRA represents the combined emissions from the fourteen cooling tower sources. Therefore, the 
HARP2 emissions entry represents the total worst-case hourly emissions from all cooling towers 
(119 pounds per hour [lbs/hr]) divided by a factor of 14 (to account for each of the 14 cooling tower 
sources). This approach assures that the total cooling tower emissions are included in the dispersion 
modeling as HARP2 calculations are only based upon a 1 g/s emission rate.  

79. Please update the HRA with the worst-case NH3 emission rates for the cooling tower

Response: Based upon the above response to DR 78, the cooling tower NH3 emission rates do not need to 
be updated in the HRA.  
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9. Socioeconomics (DR 80-82)

9.1 Background: Construction Camps (DR 80-82)

CEC staff needs additional information on the proposed construction camps to temporarily house 
construction workers on the proposed MBGP. 

 In section 2.3.4.2 page 2-41 of the AFC the applicant states “Affiliates of the Applicant anticipate 
constructing separate geothermal power plants (Elmore North Geothermal Project and Black Rock 
Geothermal Project) concurrently with MBGP, which will increase regional peak workforce and may require 
temporary housing and facilities for construction workers affiliated with MBGP and the two other projects. 
These potential construction camps would be used by personnel working on the construction of the Black 
Rock Geothermal Project, Elmore North Geothermal Project, and MBGP.” 

Data Requests: 

80. What is the maximum number of construction workers that could be housed at the construction
camps?

Response: As explained in response to Data Request 68, the Applicant expects that most of the 
construction workers will either commute to the site or utilize hotels, motels, or existing RV/trailer sites. 
However, for conservative planning purposes, the Applicant expects that the number of available 
RV/trailers sites at the construction camps will not exceed 750. 

81. Would each geothermal project be allocated a specified area for their workers? If so, how many workers
could be housed in the area set aside for MBGP workers?

Response: Allotted space will not be designed to be project specific. Workers will have options of staying 
in existing housing options or newly developed options.  

82. Would the construction camps be available for workers the entire 29 months of construction and
commissioning of MBGP? If not, how long would the construction camps be in use?

Response: Construction camps would be available for the full construction duration if approval and 
development of the construction camp aligns with the beginning of MBGP construction. I The Applicant 
expects that individual workers or groups of workers would supply their own RV or travel trailer that would 
be removed after the project was complete. 
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10. Transportation (DR 83-92)

10.1 Background: Facilities, Operations, and Maintenance (DR 83-84)

The MBGP AFC indicates in its Project Description section that “The MBGP is expected to be operated by a 
staff of approximately 61 full-time, onsite employees. The facility will be capable of operation seven days 
per week, 24 hours per day.” To provide clarification and aid staff analysis of any operational impacts, CEC 
staff requires description of anticipated shift hours and number of staff required per shift, as well as any 
anticipated heavy truck activity to occur to/from the site. 

Data Requests: 

83. Please clarify whether the number of operating staff is 61 persons per shift, or 61 persons total. How
many employees are anticipated per shift, and what are shift hours? What is the potential for staff to
arrive/depart during AM/PM peak hours?

Response: The total number of new operations staff for the Project is estimated to be 61.  For the 
purposes of environmental review of the Project, the Applicant assumed that during normal operations 
and maintenance, all 61 workers would access the Project site each working day, resulting in 122 daily 
operational workforce trips (61 trips twice per day) with two-thirds of the trips occurring during the day 
shift (5:30 AM to 5:30 PM) and one-third occurring during the night shift (5:30 PM to 5:30 AM) will be 
required onsite during operations of the Project for each working day. The facility will be capable of 
operation seven days per week, 24 hours per day. As a conservative assumption, it is assumed that all day 
shift staff will arrive and night shift staff will leave during the morning peak hour and the reverse would 
occur during the evening peak hour. Note this is a conservative number.  The Applicant expects that the 
actual number of workers traveling to the site during normal operations will be lower than this as the 
administrative staff typically works weekdays and out of the 28 shift workers, 14 will be on their days off. 

84. Please provide information on anticipated number of trucks accessing the project site each day, as well
as any information regarding the timing of truck arrival/departures.

Response: It is estimated conservatively that a total of approximately 95 trucks (includes lighter vehicle 
and heavy-duty trucks) will access the Project site each working day, resulting in 189 
delivery/haul/maintenance truck trips per day to support daily operations and maintenance of the facility. 
It is assumed that truck trips will occur throughout the day during off-peak hours to the Project site and to 
the Desert Valley Company Monofill landfill site. 

10.2 Background: Existing Traffic Conditions and Level of Service 
(LOS) Analysis (DR 85-86) 

The MBGP AFC indicates a specific set of traffic count data used in the Existing Traffic Conditions and Level 
of Service Analysis. Section 5.12.1.2.1: Existing Roadway Conditions states that "Traffic volumes were 
obtained from traffic counts published by Caltrans in 2019 and field counts conducted in October 2022. 
Field traffic counts were collected for 2 days during the weekday." Section 5.12.1.2.2: Existing Intersection 
Conditions states that "Traffic volumes at the intersections were collected in October 2022. Traffic counts 
were collected for two days during the weekday morning period of 5:00 a.m. - 8:00 a.m. and afternoon 
period of 4:00 p.m. to 8:00 p.m.” Table 5.12-4: Existing Intersection LOS Summary provides LOS results for 
study intersections operating under the Existing Conditions scenario. 
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No details regarding traffic volumes or LOS calculations are provided. CEC staff requires copies of the 
traffic data and LOS calculations that inform the analysis, for use in the independent CEC staff assessment. 

Data Requests: 

85. Please provide any raw and adjusted traffic count data used or referenced in the LOS analysis,
including heavy vehicle/truck data

Response: Raw traffic count data is provided as Attachment DRR 85. 

86. Please provide LOS calculations and turning movement counts for the study intersections used in the
analysis, for each scenario and peak period analyzed.

Response: Existing LOS calculations, which includes the turning movement volumes at the study 
intersections, is provided as an Attachment DRR 86. 

10.3 Background: Construction Traffic (DR 87-90) 

The MBGP AFC section 5.12.2.2.1 contains operational analyses of the project under the “Construction 
Conditions” scenario. Table 5.12-6: Construction Trip Generation shows an assumption of two passengers 
(workers) per vehicle for trip generation purposes. The paragraph immediately below the table explains 
that "During construction, up to 560 workers would access the Project site each working day. Because it is 
assumed that construction employees would be recruited locally and would stay in hotels and RV 
campsites in nearby cities, workers would carpool (ride with others), resulting in 560 daily trips.” Table 
5.12-7: Construction Condition Roadway Segment LOS Analysis Summary provides LOS results for study 
roadway segments operating under the "Construction Conditions" scenario. It is stated in the paragraph 
immediately preceding the table that "The daily traffic volumes generated during the MBGP peak 
construction period were added to the existing traffic volumes on each roadway segment, and the V/C ratio 
was calculated." Table 5.1-8: Construction Condition Intersection LOS Summary provides LOS results for 
study intersections operating under the "Construction Condition" scenario. It is stated in the paragraph 
immediately preceding the table that "The AM and PM peak-hour traffic generated during the construction 
period was added to the existing turning movement counts at the study intersections."  

Details regarding how trips were assigned to study roadways are not provided. No details regarding traffic 
volumes or LOS calculations are provided. CEC staff requires copies of the traffic data and LOS calculations 
that inform the analysis, for use in the independent CEC staff assessment. Additionally, CEC staff requests 
clarification on assumptions regarding trip generation. 

Data Requests: 

87. Please provide any data or reasoning to support the assumption of 2 passengers per vehicle arriving to
and leaving from the project site.

Response: The assumption of two passengers (or workers) per vehicle for construction traffic arriving to 
and leaving is based on the assumption that construction employees would be recruited locally and would 
stay in hotels and RV sites in nearby cities. Because the workers would be staying geographically near each 
other or at the same location, it is assumed that the workers would carpool to work. The two workers per 
vehicle would be a conservative assumption since the workers staying at the same location may have more 
than two workers per vehicle.  



Data Response Set 1 (Responses to Data Requests 1 to 111) 

230928110804_87bb99f2 10-3 

88. Please provide details (via figures, diagrams, spreadsheet, etc.) that demonstrate how project trips were
distributed to the roadway network. Were different routes assumed for construction worker trips
(passenger vehicles) vs. heavy vehicle trips?

Response: Figure DRR 88 illustrates how construction project trips were distributed to the roadway 
network. The same routes for construction worker trips and heavy vehicle trips were assumed due to the 
location of the Project construction laydown and parking areas. Along the public roadways, construction 
trips (workers and heavy vehicles) were distributed along the designated heavy haul routes.  

89. Please provide LOS calculations and turning movement counts for the study intersections used in the
analysis, for each scenario and peak period analyzed.

Response: Construction LOS calculations are provided as Attachment DRR 89. 

90. Please provide details (via figures, diagrams, spreadsheet, etc.) that demonstrate how project trips were
assigned to the study intersections. A summary of the project trips added to each turning movement at
each study intersection for each scenario and peak period analyzed, would be ideal.

Response: Figure DRR 88 illustrates project added volumes at the study intersections. 

10.4 Background: VMT Thresholds and Analysis (DR 91) 

The MBGP AFC contains an analysis of Vehicle Miles Travelled (VMT), and states assumptions regarding 
the geographic residency of employees required for operation and maintenance of the facility. These 
assumptions inform commute distances used in the VMT analysis, and as such, CEC staff request 
confirmation of any information regarding where employees may reside. 

Data Requests: 

91. Please provide any data that shows a breakdown/distribution of where maintenance and operation
employees, as well as construction workers are anticipated to be housed, geographically.

Response: Section 5.12.2.1.5 (Operations and Maintenance VMT Impacts) and Table 5.12-11 of the AFC 
(Calculation of VMT per Employee during Operations and Maintenance) provides a geographical 
breakdown and distribution of anticipated housing locations for maintenance and operation employees. 
The following assumptions were for the operations and maintenance workforce origins when accessing the 
Project site: 

 10% of the Project workforce would originate from Niland and areas to the north (Indio and nearby
communities)

 25% of the Project workforce would originate from the Calipatria and Westmorland areas

 65% of the Project workforce would originate from farther south, including Brawley, El Centro, and
Imperial

As discussed in Section 5.12.2.2.1 (Construction Traffic), it is assumed that all workers commuting daily 
would come from within Imperial County. Workers currently residing locally within the County would be 
expected to commute from their residences, while many temporary workers from outside the County 
would be housed temporarily in hotels, rentals, trailer parks, or campgrounds during the work week.  
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10.5 Background: Cumulative Operations and Maintenance Effects 
(DR 92) 

The MBGP AFC section 5.12.4.2 contains operational analyses of the project under the “Cumulative 
Conditions” scenario. Table 5.12-12: Cumulative Condition Roadway Segment LOS Analysis Summary 
provides LOS results for study roadway segments operating under the "Cumulative Condition" scenario. It is 
stated in the paragraph immediately preceding the table that "Potential cumulative Project traffic 
increases were determined based on available information from published documents on the Imperial 
County planning website."  

Details regarding the potential projects contributing to these increases, or their respective magnitudes, are 
not provided. CEC staff requests details regarding other projects assumed in the cumulative scenario that 
inform the analysis, for use in the independent CEC staff assessment. 

Data Requests: 

92. Please provide information regarding the projects assumed to contribute to an increase in traffic
volumes in the cumulative conditions scenario, and how the addition of cumulative project traffic was
calculated. Also, please provide a description of each cumulative project assumed under this scenario
and an explanation of how trips were estimated for each. Please include data sources and calculations
for trip generation estimates, as applicable.

Response: A list of cumulative projects considered for the transportation analysis and their associated 
operations and maintenance average daily traffic trip estimates are provided in Table DRR 92-1. (also see 
AFC Appendix 5.6A). This list of cumulative projects has been compiled based on provided information 
from the Imperial County Planning Department and review of published documents on the Imperial 
County planning website.  

The following provides a summary of the sources and assumptions used to develop the cumulative Project 
traffic increases for operations: 

 Solar projects require minimal operations and maintenance activities and would not require the
presence of full-time employees.

 Traffic volume estimate for the Hell’s Kitchen PowerCo 1 and LithiumCo 1 project were obtained from
the transportation chapter of the Initial Study & Environmental Analysis for Hell’s Kitchen PowerCo 1
and LithiumCo 1 Project (March 2022).

 Traffic volume estimate for the Energy Source Mineral ALTiS project were obtained from the
transportation chapter of the Draft Environmental Impact Report for the Energy Source Mineral ATLis
project (June 2021).

 Traffic volume estimate for the Morton Bay, Elmore North and Black Rock Geothermal projects were
obtained from the transportation chapter of the AFC for each of the projects.

Table DRR 92-1. Cumulative Project Trip Generation 

Project Name Area-Location 
Average Daily Traffic 
(ADT) 

Wilkinson Solar Farm City of Niland -- 

Lindsey Solar Farm City of Niland -- 
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Project Name Area-Location 
Average Daily Traffic 
(ADT) 

Midway Solar Farm IV City of Calipatria -- 

Ormat Wister Solar City of Niland -- 

Hell’s Kitchen Geothermal Exploration Project City of Niland 377 

Energy Source Mineral ALTiS Imperial County 179 

Morton Bay Geothermal Project Imperial County 406 

Elmore North Geothermal Project Imperial County 406 

Black Rock Geothermal Project Imperial County 311 

Total 1679 
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11. Transmission System Engineering (DR 93-98)

11.1 Background

The California Environmental Quality Act (CEQA) requires the identification and description of the “Direct 
and indirect significant effects of the project on the environment.” The AFC requires discussion of the 
“energy resource impacts which may result from the construction or operation of the power plant.” For the 
identification of impacts on the transmission system resources and the indirect or downstream 
transmission impacts, staff relies on the Phase I and Phase II Interconnection Studies for ensuring the 
interconnecting grid meets the California Independent System Operator (California ISO) reliability 
standards. The studies analyze the effect of the proposed project on the ability of the transmission network 
to meet reliability standards. When the studies determine that the project will cause a violation of reliability 
standards, the potential mitigation or upgrades required to bring the system into compliance are identified. 
The mitigation measures often include the construction of downstream transmission facilities. CEQA 
requires the analysis of any downstream facilities for potential indirect impacts of the proposed project. 
Without a complete Phase I or Phase II Interconnection Study, staff is not able to fulfill the CEQA 
requirement to identify the indirect effects of the proposed project. 

Data Requests: 

93. Please provide California ISO Affected System Study, if available.

Response: The Applicant has inquired with the Imperial Irrigation District (IID) regarding the status of any 
Affected System Study request they may have with either California Independent System Operator or 
another regulated utility. The Applicant will provide an update to this Data Response once a response is 
received from IID.  

94. Please provide the IID BHE Cluster System Impact Study and all the appendix and attachments.

Response: The IID BHE Cluster System Impact Study was provided as  Confidential AFC Appendix 3A (TN#: 
249769.).  Applicant is confirming with IID if additional attachments can be provided.  

95. Please clarify the length of the gen-tie line, which is listed as 3.2-miles long in Executive Summary and
2.3-miles long in Section 2.3.5.3.?

Response: The length of the Gen-Tie line between the Morton Bay Substation and the IID Switching 
Station is 3.2 miles. The length of the gen-tie line within Section 2.3.5.3 was inadvertently transposed in 
the AFC.  

96. Section 2.3.1 indicated that the System Impact Study identified system upgrades required to deliver
additional energy to SCE Devers Substation. Would the MBGP generation be directly delivered to the
SCE system in addition to the IID 230 kV grid?

Response: The Morton Bay Substation will connect directly to the new IID Sinclair Switching Station at the 
first point of interconnection into IID’s network. A new transmission line will be constructed from the 230kV 
Sinclair switching station to the Coachella Valley substation, approximately 70 miles in length. Additional 
upgrades proposed are from the Ramon substation to SCE's Devers substation, approximately 15 miles in 
length and from the Coachella Valley substation to the Ramon substation, approximately 20 miles in length. 
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97. As stated in Section 2.3.3.5.1, “The generator is anticipated to have a design rating of 174,000
megavolt-amperes (MVA) at a power factor of 0.85 lagging and leading.” Please clarify the generator
rating.

Response: The generator nameplate is anticipated to have a design rating of 174,000 megavolt-amperes 
(MVA) with a power factor of 0.85 and matched with the steam turbine. The overall plant net output is 
anticipated to be 140MW or less. This is assuming a plant auxiliary load of 10% of the plant gross output. 

98. Please provide a detailed IID Switching Station one-line diagram with the proposed project
interconnection. Show all equipment ratings, including the bay arrangement of the breakers,
disconnect switches, buses, and other equipment that would be required for interconnection of the
project.

Response: A preliminary, not for construction, one-line diagram for the IID Switching Station is provided as 
Attachment DRR 98 under a request for confidential designation.  
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12. Water Resources (DR 99-111)

12.1 Background: Geothermal Plant Operations Water Supply
(DR 99-100)

Per Section 1.7.7, annual water demand for the Morton Bay Geothermal Project (MBGP) is estimated at 
5,560 acre-feet per year (AFY), the majority of which would be to offset evaporation loss in the cooling 
towers. The combined annual operational water demand for the proposed MBGP, Elmore North, and Black 
Rock geothermal projects would be approximately 13,165 AFY. IID’s Interim Water Supply Policy (IWSP) for 
Non-Agricultural Projects (IID 2009) sets aside up to 25,000 AFY that may be available for non-
agricultural use projects through conservation and efficiency measures. As of July 2023, a total of 5,380 
AFY has been committed through water use agreements, leaving up to 19,620 AFY that may be made 
available to new non-agricultural projects (CEC 2023). Water demand for Morton Bay, Elmore North, and 
Black Rock geothermal projects constitutes 67 percent of the available non-agricultural designation. Given 
that 97 percent of available water was allotted to agriculture in 2022 (CEC 2023) and water set aside for 
non-agricultural projects is dependent upon water conservation, a question arises about the reliability of 
IID’s commitment to provide water for the three proposed geothermal projects. CEC staff needs 
documentation demonstrating that IID can provide reliable water supply to the MBGP as well as Elmore 
North and Black Rock geothermal projects during normal, as well as single and multiple-year dry periods 
throughout the life of the projects. 

Data Requests: 

99. Please provide the draft water assessment prepared by Jacobs listed as a reference in Section 5.15.7.

Response: Reference to the 2023 draft Water Supply Assessment (WSA) was included in error and should 
have referred to the Imperial Integrated Regional Water Management Plan, Appendix J III - SB610 WSA 
Supporting Documentation. However, since the AFC was submitted, a revised template has been provided 
by IID named the ”SB 610 Water Supply Assessment“ which was provided in early May 2023. This WSA is 
currently underway and will be provided to Staff once it is submitted to IID for review. Submission of the 
WSA is anticipated by October 31, 2023 

100. Please provide a preliminary agreement or will-serve letter along with a statement from IID
describing contingencies for providing water to non-agricultural projects during conditions of scarcity,
as well as the process to conserve water to create annual water demand for the three geothermal
projects.

Response A Water Supply Request letter was submitted by the Applicant to IID in April 2022 during initial 
design of the Project. It is the Applicant’s understanding that IID does not issue Will Serve letters.  

12.2 Background: Lithium Omitted from Produced Fluid Chemical 
Composition (DR 101) 

Table 2-2, Expected Chemical Composition of Produced Fluids Constituent Concentrations does not 
include an expected concentration of lithium. Section 5.4.2.3 lists lithium as one of the metals “contained 
in unusually high concentrations” within geothermal fluids of the Salton Sea Known Geothermal Resource 
Area (KGRA) that includes the proposed project site. Moreover, the typical lithium concentration of the 
Salton Sea KGRA geothermal fluids is estimated at 211 milligrams per liter (mg/L) (NREL 2015). 
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Data Requests: 

101. Please provide an expected concentration for lithium in Table 2-2.

Response: Any figure used for an “expected concentration“ would be speculative. A recent NREL study 
suggests that the average lithium concentration for the Salton Sea KGRA is 200 mg/l. 6 

12.3 Background: Clarification of Non-Agricultural Project Designation 
(DR 102) 

Section 5.15.1.9.1 states that The IWSP currently designates up to 25,000 afy (each) of water for potential 
Non-Agricultural Projects within IID’s water service area. This statement is repeated in Section 5.15.2.1.2 
and is paraphrased in Section 5.15.3. However, the IWSP states in the background section that “This IWSP 
currently designates up to 25,000 afy of water for potential Non-Agricultural Projects within IID's water 
service area”. Based on this statement and other supporting text, it is apparent that the 25,000 AFY 
designation is the total for all projects that meet the IWSP requirements and not for each project. 

Data Requests: 

102. Please verify if the applicant realizes that the 25,000 AFY designation is for multiple non-
agricultural projects and not for each project.

Response: The Applicant is aware the 25,000 AFY designation is for multiple non-agricultural projects and 
not per project.  

12.4 Background: Cooling Water Feasibility (DR 103-104) 

Application Page 5.15-28, states “The analysis of alternatives for the original Project demonstrated that 
the use of reclaimed water for dry cooling were not reasonably feasible.” 

Data Requests: 

103. Please provide the referenced alternatives analysis cited.

Response: Please see page 161 of the Salton Sea Unit 6 Final Decision (TN# 30637)7 and the supporting 
Final Staff Assessment (Part 1, filed on August 5, 2003).  

104. Please include assumptions, evidence, references, and calculations used in the analysis to assess
why alternative water supplies and alternative cooling are "environmentally undesirable," or
"economically unsound”.

Response: The issue of alternative cooling technologies is discussed above in DRR 17. The conclusions 
regarding the availability of alternative water supplies reeached in the  in the Salton Sea Unit 6 Final 
Decision (TN# 30637) are fundamentally unchanged. Groundwater is not a feasible source as it provides 
water to the Salton Sea. The populations of local municipalities (Westmoreland and Calipatria) are not 
large enough to provide adequate quantities of recycled/wastewater to provide a fraction of what is 
needed. In addition, the Calipatria Wastewater Treatment Plant (WWTP) is permitted for an average 
monthly flow of 1.73 million gallons per day (MGD). However, the historic annual average flow has been 
approximately 0.59 MGD. The 0.59 MGD annual average flow translates to approximately 660 acre-feet 

6 Technology for Lithium Extraction in the Context of Hybrid Geothermal Power (stanford.edu) p. 2, Table 1
7 https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=02-AFC-02  

https://pangea.stanford.edu/ERE/db/GeoConf/papers/SGW/2021/Stringfellow.pdf
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=02-AFC-02
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year (AFY), far below the total water supply needs of the Project. It is possible that Calipatria WWTP supply 
could meet a portion of the makeup supply needs . The current Calipatria WWTP is considered secondary 
treatment, and improvements would be required to upgrade the plant to tertiary treatment standards. 
Based on the Calipatria Water System consumer confidence report on water quality, the average total 
dissolved solids (TDS) of drinking water is 680 mg/L (typical canal water quality). Typically, wastewater 
effluent will increase TDS levels by 200-400 mg/L because of dissolved solids added to water through 
use, resulting in anticipated TDS levels in the recycled water in the range of 900-1100 mg/L. Depending 
on the final geothermal plant requirements, this salinity may be too high for cooling water makeup 
without membrane processes (reverse osmosis) to remove salts, but could be used as partial stream of 
makeup water blended with the condensed water, or to be used for dilution water. At present, the 
evaluation assumes only tertiary treatment will be provided to meet California’s recycled water regulations 
but no additional process to remove dissolved solids. The distance between the Calipatria WWTP and the 
MBGP site is 5 miles.Therefore, the assumptions and conclusions reached by the CEC in 2003 remain 
applicable to the MBGP.  

12.5 Background: Percentage of Water Demand Generated by Steam 
(DR 105) 

Section 5.15.1.9.1 states in the first paragraph that Approximately 50 percent of the operational water 
required by the facility will be generated by steam condensed in the main condenser. This is reiterated in 
the first paragraph of Section 6.5.2. However, the paragraph describing the State Water Resources Control 
Board, Resolution 75-58 under Section 5.15.5.2, State LORS, describes the same portion of the operational 
water demand as 95 percent. 

Data Requests: 

105. Please explain the discrepancy in condensed steam percentage or modify the application text for
consistency.

Response: Approximately 50 percent of the operational water required by the project is provided by steam 
condensate. Any other value reported was in error.  

12.6 Background: Request to Revise Base Flood Elevations Depicted 
on FIRMS (DR 106-108) 

Section 5.15.1.8 states that the applicant is preparing a Letter of Map Revision (LOMR) to the Federal 
Emergency Management Agency (FEMA) requesting revisions to the 100-year base flood elevations 
currently depicted on Flood Insurance Resource Maps (FIRMs) 06205C0700C and 06205C0725C (both 
effective 09-26-2008) based on declining Salton Sea surface elevation. The applicant expects to submit 
the LOMR in the second quarter of 2023. 

Data Requests: 

106. Please explain the process used to determine the revised floodplain area shown in Figure 5.15-3b.

Response: The process included hydraulic modeling and the preparation and submittal of a Letter of Map 
Revision (LOMR) application to FEMA. The application includes items such as a brief description of the 
request, updated LiDAR maps, hydraulic models, a LiDAR report, and updated mapping including of the 
current Salton Sea and Alamo River water elevations. A Technical Support Data Notebook (TSDN) with this 
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information was submitted to FEMA on May 18, 2023 with additional information requests received on 
July 12, 2023.  

107. Please explain if the LOMR has already been prepared and submitted to FEMA. If so, please provide
a copy to CEC staff. If not, please provide a copy as soon as it is submitted to FEMA.

Response: As discussed in DR 106 a LOMR application was submitted on May 18, 2023 and additional 
information was requested by FEMA on July 14, 2023. The Applicant is currently preparing responses to 
these information requests and will be submitted by October 12, 2023. A copy of the LOMR application 
consisting of the TSDN is provided as attachment DRR 107. The Applicant is also evaluating options that 
may eliminate the need for a LOMR.  

108. Please provide any information about how long it should take FEMA to approve or deny the map
revision.

Response: Once responses are submitted, FEMA will have 90 days to request more information or to 
provide approval. The best case for approval would be mid-January 2024, however, there may be delays in 
approval due to labor shortages.  

12.7 Background: Class II Surface Impoundment Construction 
(DR 109) 

Under the Class II Surface Impoundment portion of Section 2.3.3.2.4, the proposed Class II Surface 
Impoundment (brine pond) is described as a triple-lined basin with a concrete primary liner. No information 
was provided regarding the secondary and tertiary liners. 

Data Requests: 

109. Please provide the characteristics of the secondary and tertiary liner materials and describe how
they relate to the Leachate Collection and Removal System (LCRS).

Response: Class II Surface Impoundment Construction consists of a triple liner system. The primary liner is 
an 80-millimeter flexible membrane liner followed by a geogrid leachate collection and removal layer. 
The secondary liner is an 80-millimeter flexible membrane liner. The tertiary liner is a geosynthetic Clay 
liner on top of compacted native soils. These specifications meet class II SWRCB Waste Management Unit 
Construction Standards as described in CCR Title 27 Section 20320, 20330, 20340, and 20360. See 
Attachment DRR 109 for the drawings showing pond liner design.  

12.8 Background: Wastewater Disposal/Containment (DR 110-111) 

The first sentence in Section 5.15.2.3.2 Operation states, ”The Project will dispose of fluid wastewater 
streams, in accordance with CalGEM injection parameters.” Since the majority of this section discusses the 
injection of spent geothermal fluids into Class II wells, it appears this statement was not meant to include 
the sanitary sewer at the end of the section. However, the term “fluid wastewater streams” implies that it 
does.  

Sections 2.3.3.4.3 Fluid Process Streams, 2.3.3.4.11 Plumbing, 2.3.3.4.19 Sanitary Sewer System, and 
5.15.2.3.2 Operation list a leach field as a possible alternative for septic system dispersal. The IID Public 
Water Map, interactive mapping application indicates that a tile-drain system underlies and surrounds the 
proposed MBGP site (IID 2023a). Since this tile-drain system is meant to drain excess saline groundwater 
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to below the level of crop roots and groundwater is shallow (3-6 feet), using a leach field does not seem 
like a viable option for septic system dispersal. 

Data Requests: 

110. Please clarify Section 5.15.2.3.2 to provide missing or unclear information.

Response: Sanitary waste will not be injected through any of the Class II wells. 

111. Please explain how a leach field could be a viable option for septic system dispersal or remove
from the text.

Response: After further design development and discussions with the local authorities the design has 
progressed in such a way that it is now planned for MBGP to utilize an Evapotranspiration (E-T) Bed for 
sanitary wastewater effluent disposal downstream of the septic tank. Due to extremely low infiltration 
rates of the on-site clay soils (identified in the soils reports as >240 minutes/inch), traditional infiltrative 
leach field practices are not viable. The E-T Bed approach was verified as an acceptable alternative 
disposal approach by the RWQCB and was preliminarily designed following EPA recommended sizing 
guidelines based on local rainfall and evapotranspiration rates. No infiltration was accounted for in the 
preliminary design.  
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KD3250-4 
60 Hz. Diesel Generator Set 

Tier 4 EPA Certified for Stationary and Mobile Applications 
 
 

ENGINE INFORMATION 
Model: KD83V16 Bore: 175 mm (6.89 in.) 
Type: 4-Cycle, 16-V Cylinder Stroke: 215 mm (8.46 in.) 
Aspiration: Turbocharged, Intercooled Displacement: 83 L (5048 cu. in.) 
Compression ratio: 16:0:1   
Emission Control Device: Direct Diesel Injection, Engine Control Module, Turbocharger, Charge Air Cooler, Ammonia 

Slip Catalyst, Selective Catalytic Reduction 

 
 

NOMINAL EMISSION DATA 
Cycle point 100% ESP     75% ESP 50% ESP 25% ESP 
Power [kW] 3490 2618 1745 873 
Speed [rpm] 1800 1800 1800 1800 
Exhaust Gas Flow [kg/h] 19000 15180 10970 6860 
Exhaust Gas Temperature [C] 475 445 440 430 
NOX [g/kWh] 0.30 0.38 0.36 0.42 
CO [g/kWh] 0.19 0.16 0.15 0.09 
HC [g/kWh] 0.02 0.01 0.01 0.01 
PM [g/kWh] 0.02 0.02 0.03 0.03 

 
NOT TO EXCEED EMISSION DATA 

Cycle point 100% ESP     75% ESP 50% ESP 25% ESP 
NOX [g/kWh] 0.36 0.46 0.43 0.50 
CO [g/kWh] 0.29 0.24 0.22 0.13 
HC [g/kWh] 0.03 0.02 0.02 0.02 
PM [g/kWh] 0.03 0.03 0.04 0.04 

 
 
 
 

 
NOMINAL EMISSION DATA 

Cycle point 100% PRP     75% PRP 50% PRP 25% PRP 
Power [kW] 3173 2380 1586 793 
Speed [rpm] 1800 1800 1800 1800 
Exhaust Gas Flow [kg/h] 17730 13930 10020 6390 
Exhaust Gas Temperature [C] 460 450 445 420 
NOX [g/kWh] 0.30 0.30 0.32 0.54 
CO [g/kWh] 0.19 0.16 0.14 0.08 
HC [g/kWh] 0.02 0.01 0.01 0.01 
PM [g/kWh] 0.02 0.02 0.03 0.03 

 
NOT TO EXCEED EMISSION DATA 

Cycle point 100% PRP     75% PRP 50% PRP 25% PRP 
NOX [g/kWh] 0.36 0.36 0.38 0.65 
CO [g/kWh] 0.28 0.24 0.21 0.12 
HC [g/kWh] 0.03 0.02 0.02 0.02 
PM [g/kWh] 0.03 0.03 0.04 0.04 
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NOMINAL EMISSION DATA 

Cycle point 100% COP     75% COP 50% COP 25% COP 
Power [kW] 2644 1983 1322 661 
Speed [rpm] 1800 1800 1800 1800 
Exhaust Gas Flow [kg/h] 15330 12160 8880 6010 
Exhaust Gas Temperature [C] 445 440 440 400 
NOX [g/kWh] 0.40 0.40 0.35 0.56 
CO [g/kWh] 0.16 0.16 012 0.08 
HC [g/kWh] 0.01 0.01 0.01 0.01 
PM [g/kWh] 0.02 0.02 0.03 0.03 

 
NOT TO EXCEED EMISSION DATA 

Cycle point 100% COP     75% COP 50% COP 25% COP 
NOX [g/kWh] 0.48 0.48 0.42 0.67 
CO [g/kWh] 0.25 0.24 0.18 0.11 
HC [g/kWh] 0.02 0.02 0.02 0.02 
PM [g/kWh] 0.03 0.03 0.04 0.04 

 
 
 
 

TEST METHODS AND CONDITIONS 
 

Test Methods: 
Steady-State emissions recorded per EPA CFR 40 Part 1065, and ISO8178-1 during operation at rated engine speed (+/-2%) and 

stated constant load (+/-2%) with engine temperatures, pressures and emission rated stabilized using Ramped Mode Cycle. 
 

Fuel Specification:  
40-48 Cetane Number, ≤15ppm Sulfur; Reference ISO8178-5, 40CFR86.1313-98 Type 2-D and ASTM D975 No. 2-D. 

 
Diesel Exhaust Fluid Specification:  

32.5% urea in de-ionized water meeting ISO-22241 
 

Reference Conditions: 
25 °C (77 °F) Air Inlet Temperature, 40 °C (104 °F) Fuel Inlet Temperature, 100 kPa (29.53 in Hg) Barometric Pressure; 10.7 g/kg 

(75 grains H2O/lb.) of dry air Humidity (required for NOx correction); Intake Restriction set to maximum allowable limit for 
clean filter; Exhaust Back pressure set to maximum allowable limit. 

 
Data was taken from a single engine test according to the test methods, fuel specification and reference conditions stated above 

and is subjected to instrumentation and engine-to-engine variability. Tests conducted with alternate test methods, instrumentation, fuel or reference 
conditions can yield different results. 

 
 

Data and specifications subject to change without notice. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2022 MODEL YEAR

CERTIFICATE OF CONFORMITY
WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY

ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Liebherr Machines Bulle SA
                                     (U.S. Manufacturer or Importer)

Certificate Number: NLHAL103.VQC-002

Effective Date:
09/23/2021

Expiration Date:
12/31/2022

_________________________
Byron J. Bunker, Division Director

Compliance Division

Issue Date:
09/23/2021

Revision Date:
N/A

Model Year: 2022
Manufacturer Type: Original Engine Manufacturer
Engine Family: NLHAL103.VQC

Mobile/Stationary Indicator: Both
Emissions Power Category: kW>900
Fuel Type: Diesel
After Treatment Devices: Ammonia Slip Catalyst, Selective Catalytic Reduction
Non-after Treatment Devices: Electronic Control

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Parts 60 and 1039, and subject to the terms and conditions prescribed in those provisions, this
certificate of conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more
fully described in the documentation required by 40 CFR Parts 60 and 1039 and produced in the stated model year.

This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines described in the
documentation required by 40 CFR Parts 60 and 1039  and which are produced during the model year stated on this certificate of the said manufacturer, as defined in 40 CFR Parts 60 and 1039.

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 1068 and authorized in a warrant or court order.  Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Parts 60 and 1039.  It is also a term of this certificate that this certificate may be revoked or
suspended or rendered void ab initio for other reasons specified in 40 CFR Parts 60 and 1039.

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2022 MODEL YEAR

CERTIFICATE OF CONFORMITY
WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY

ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Deere & Company
                                     (U.S. Manufacturer or Importer)

Certificate Number: NJDXL13.5103-009

Effective Date:
08/09/2021

Expiration Date:
12/31/2022

_________________________
Byron J. Bunker, Division Director

Compliance Division

Issue Date:
08/09/2021

Revision Date:
N/A

Model Year: 2022
Manufacturer Type: Original Engine Manufacturer
Engine Family: NJDXL13.5103

Mobile/Stationary Indicator: Stationary
Emissions Power Category: 225<=kW<450
Fuel Type: Diesel
After Treatment Devices: No After Treatment Devices Installed
Non-after Treatment Devices: Electronic Control, Smoke Puff Limiter, Engine Design
Modification, Non-standard Non-After Treatment Device Installed, Electronic/Electric EGR - Cooled

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Part 60, and subject to the terms and conditions prescribed in those provisions, this certificate of
conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more fully described in
the documentation required by 40 CFR Part 60 and produced in the stated model year.

This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines described in the
documentation required by 40 CFR Part 60  and which are produced during the model year stated on this certificate of the said manufacturer, as defined in 40 CFR Part 60.

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 1068 and authorized in a warrant or court order.  Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Part 60.  It is also a term of this certificate that this certificate may be revoked or suspended or
rendered void ab initio for other reasons specified in 40 CFR Part 60.

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.

The actual engine power may lie outside the limits of the Emissions Power Category shown above. See the certificate application for details.



 
 

 

 

Rating Specific Emissions Data  

 

Nameplate Rating Information 

 

Clarke Model JU6H-UFADP0 
Power Rating (BHP/kW) 209/156 
Certified Speed (RPM) 2100 

 

 

 

Refer to Rating Data section on page 2 for emissions output values 
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Rating Specific Emissions Data - John Deere Power Systems

Rating Data

Rating 6068HFC48B

Certified Power(kW) 236

Rated Speed 2400

Vehicle Model Number OEM (Clarke Fire Pump-
Emergency)

Units g/kW-hr g/hp-hr

NOx 3.43 2.56

HC 0.09 0.07

NOx + HC N/A N/A

Pm 0.11 0.08

CO 0.8 0.6

Certificate Data

Engine Model Year 2022

EPA Family Name NJDXL13.5103

EPA JD Name 650HAA

EPA Certificate Number NJDXL13.5103-009

CARB Executive Order

Parent of Family 6135HF485A

Units g/kW-hr

NOx 3.31

HC 0.11

NOx + HC N/A

Pm 0.10

CO 0.6

* The emission data listed is measured from a laboratory test engine according to the test
procedures of 40 CFR 89 or 40 CFR 1039, as applicable. The test engine is intended to represent
nominal production hardware, and we do not guarantee that every production engine will have
identical test results. The family parent data represents multiple ratings and this data may have
been collected at a different engine speed and load. Emission results may vary due to engine
manufacturing tolerances, engine operating conditions, fuels used, or other conditions beyond
our control.

This information is property of Deere & Company. It is provided solely for the purpose of
obtaining certification or permits of Deere powered equipment. Unauthorized distribution of this
information is prohibited.

                                         Emissions Results by Rating run on Apr-05-2022

JOHN DEERE 

http://www.deere.com/en_US/docs/services_and_support/emissions_information/emission_certificate/2022/epa/NJDXL13.5103-009.pdf
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AFC Application for Certification 

Applicant Morton Bay Geothermal, LLC 

BHER BHE Renewables, LLC 

BRGP Black Rock Geothermal Project 

CAAQS California Ambient Air Quality Standards 

CARB California Air Resources Board 

CEC California Energy Commission 

CEQA California Environmental Quality Act 

CFR Code of Federal Regulations 
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ENGP Elmore North Geothermal Project 
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SO2 sulfur dioxide 
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1. Project Overview 
Morton Bay Geothermal, LLC (the Applicant), an indirect, wholly owned subsidiary of BHE Renewables, LLC 
(BHER), submitted an Application for Certification (AFC) to the California Energy Commission (CEC) on 
April 18, 20231. In response to this AFC, the CEC issued Data Request Set 1 for Morton Bay Geothermal 
Project on August 31, 2023 (Docket Number 23-AFC-01; TN #252095). Specifically, data request number 
12 states the following: “Please provide an update on the cumulative impacts analyses mentioned in the 
AFC”. This document serves to provide a status update regarding the cumulative impact analyses for the 
Morton Bay Geothermal Project (MBGP) and a protocol establishing the methodology that will be used to 
conduct the cumulative impact analyses. 

The goal of a cumulative impact analysis is to determine the potential ambient air concentrations through 
modeling that result from construction and operation of MBGP in addition to existing background 
concentrations, existing nearby sources of air pollution not represented in the background monitoring 
data, and future development. The cumulative impact analysis is used to determine the cumulative 
impacts and exposure that may be experienced in the area surrounding a specific project. This cumulative 
air quality impacts modeling protocol outlines the methodology that will be used to determine what 
sources of air pollution, other than MBGP, would need to be considered in the modeling analysis to 
capture cumulative impacts in the surrounding area. The methodology presented in this modeling 
protocol generally aligns with the specific models, data and approach specified in Section 5.1 of the AFC 
and serves as an addendum to that modeling analysis. 

Other air quality and public health analyses which require modeling updates will be included in this 
proposed modeling analysis, as described in the Applicant response document to be filed prior to 
completion of this analysis. The modeling analysis will be updated based upon the latest design for MBGP, 
which may result in changes to the previously-modeled results and significant impact radii included in this 
protocol. These revisions are not expected to notably change the magnitude of results or significant 
impact radii.

 
1 The CEC website for the project is: https://www.energy.ca.gov/powerplant/steam-turbine/morton-bay-geothermal-project-mbgp. 

https://www.energy.ca.gov/powerplant/steam-turbine/morton-bay-geothermal-project-mbgp
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2. Area and Facility Classification 
MBGP will be situated to the southeast of the Salton Sea, southwest from the town of Niland, located in 
Imperial County, California. Being located in California, the project would be subject to both the National 
Ambient Air Quality Standards (NAAQS) and the California Ambient Air Quality Standards (CAAQS). 

The primary North American Industrial Classification System for the facility is 221116. The MBGP is not 
expected to be a “major” source of air pollution because the facility would emit less than 100 tons per year 
of any regulated pollutant. Additionally, the facility is expected to be a minor source for hazardous air 
pollutants (HAPs) with total potential aggregate HAP emissions of less than 25 tons per year and 
emissions of any single HAP of less than 10 tons per year. MBGP is not a listed facility in 40 Code of 
Federal Regulations (CFR) Part 52 (100 tons per year threshold) and is not otherwise subject to Part 52 
Prevention of Significant Deterioration (PSD) requirements due to potential emissions being less than 
250 tons per year per criteria air pollutant for which the area is designated as attainment. MBGP emissions 
are also expected to be below the applicable Nonattainment New Source Review thresholds of 100 tons per 
year for moderate nonattainment particulate matter less than 2.5 micrometers in diameter (PM2.5) and 
100 tons per year each for oxides of nitrogen (NOX) and volatile organic compound (VOC) for the marginal 
nonattainment ozone designation as per 40 CFR Part 51.165. 

Imperial County is designated as attainment for the carbon monoxide (CO), sulfur dioxide (SO2), and 
nitrogen dioxide (NO2) NAAQS. The county is in moderate nonattainment for PM2.5, and marginal 
nonattainment for the 8-hour ozone NAAQS. Particulate matter less than 10 micrometers in diameter 
(PM10) was redesignated to attainment in September 2020. 

At the state level, Imperial County is designated as attainment or unclassified for the PM2.5, CO, NO2, SO2, 
sulfates, lead, hydrogen sulfide (H2S), and visibility reducing particulates CAAQS. The county is designated 
as nonattainment for the ozone and PM10 CAAQS. 

The closest and most representative ambient air monitoring data to the Project site are from the following 
monitoring stations, as shown in Figure 2-1: 

 Niland-English Road (AQS ID: 60254004) [2.3 miles from Project]: 24-hour PM10 concentrations 
(2019-2021) and ozone concentrations (2019) 

 Brawley-220 Main Street (AQS ID: 60250007) [15.7 miles from Project]: 24-hour PM2.5 concentrations 
(2019-2021), and annual PM2.5 concentrations (2019-2020) 

 El Centro-9th Street (AQS ID: 60251003) [28.4 miles from Project]: annual PM2.5 concentrations 
(2021), ozone concentrations (2020-2021), 1-hour NO2 concentrations (2019-2021), and annual NO2 
concentrations (2020-2021) 

 Calexico-Ethel Street (AQS ID: 60250005) [36.9 miles from Project]: annual NO2 concentrations 
(2019), 1-hour SO2 concentrations (2019-2021), 24-hour SO2 concentrations (2019-2021), 1-hour 
CO concentrations (2019-2021), and 8-hour CO concentrations (2019-2021). 

Table 2-1 provides a summary from the AFC of measured ambient air quality concentrations by year and 
site for the period 2019-2021, based on the above delineation. Data from these sites are a reasonable 
representation of background air quality for the Project area. 

  



Figure 2-1
Nearby Ambient Air Monitoring Stations

Morton Bay Geothermal Project
Imperial County, California

Jacobs ------------------------------------
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Table 2-1. Measured Ambient Air Quality Concentrations by Year 

Pollutant Units 
Averaging 
Time Basis Site 2019 2020 2021 

Ozone ppm 1-hour CAAQS-1st High Niland 0.06 0.054 0.065 

8-hour CAAQS-1st High Niland 0.055 0.046 0.055 

NAAQS-4th High Niland (2019) 
and Calexico 
(2020-2021) 

0.054 0.078 0.080 

NO2 ppb 1-hour CAAQS-1st High El Centro 37 45 56 

NAAQS-98th 
percentiles 

El Centro 30 36 38 

Annual CAAQS/NAAQS-AAM El Centro (202-
2021) and 
Calexico (2019) 

9.26 7.93 6.73 

CO ppm 1-hour CAAQS/NAAQS-2nd 
High 

Calexico 4.30 4.60 3.80 

8-hour CAAQS/NAAQS-2nd 
High 

Calexico 3.10 2.70 2.90 

SO2 ppb 1-hour CAAQS/NAAQS-1st 
High 

Calexico 7.5 7.1 8.6 

24-hour CAAQS/NAAQS-1st 
High 

Calexico 1.6 1.9 2.7 

Annual CAAQS/NAAQS-AAM Calexico 0.31 0.4 0.42 

PM10 µg/m3 24-hour CAAQS-1st High Niland 156.3 241.3 218.2 

NAAQS-2nd High Niland 124 142 156 

Annual CAAQS-AAM Niland 32.7 35.9 39.8 

PM2.5 µg/m3 24-hour NAAQS-98th 
percentiles 

Brawley 21.0 21.0 21.0 

Annual CAAQS/NAAQS-AAM Brawley (2019-
2020) and El 
Centro (2021) 

8.30 9.40 8.30 

Notes: 

µg/m3 = microgram(s) per cubic meter 

AAM = annual arithmetic mean 

ppb = part(s) per billion 

ppm = part(s) per million 

The maximum representative background concentrations for the most recent 3-year period (2019-2021) 
are summarized in Table 2-2. These background values represent the highest values reported for the most 
representative air quality monitoring site during any single year of the most recent 3-year period for the 
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CAAQS assessments. These CAAQS maxima are conservatively used for some of the NAAQS modeling 
assessments (CO and SO2). The appropriate values for the NAAQS, according to the format of the 
standard, are used for the remainder of the NAAQS modeling assessments (NO2, PM10, and PM25), and also 
summarized in Table 2-2. 

Table 2-2. Background Air Quality Data 

Pollutant and Averaging Time Background Value (µg/m3) a 

Ozone – 1-hour Maximum CAAQS 128 

Ozone – 8-hour Maximum CAAQS/NAAQS 108 

PM10 – 24-hour Maximum CAAQS 241.3 

PM10 – 24-hour High, 2nd High NAAQS b 142 

PM10 – Annual Maximum CAAQS 39.8 

PM2.5 – 3-Year Average of Annual 24-hour 98th Percentiles NAAQS 21.0 

PM2.5 – Annual Maximum CAAQS 9.40 

PM2.5 – 3-Year Average of Annual Values NAAQS 8.67 

CO – 1-hour Maximum CAAQS/NAAQS 5,266 

CO – 8-hour Maximum CAAQS/NAAQS 3,549 

NO2 – 1-hour Maximum CAAQS 105 

NO2 – 3-Year Average of Max Daily Annual 1-hour 98th Percentiles NAAQS 65.2 

NO2 – Annual Maximum CAAQS/NAAQS 17.4 

SO2 – 1-hour Maximum CAAQS/NAAQS 22.5 

SO2 – 3-hour Maximum NAAQS c 22.5 

SO2 – 24-hour Maximum CAAQS/NAAQS 7.10 

SO2 – Annual Maximum NAAQS 1.10 
a Where applicable, monitored concentrations were converted from ppm/ppb to µg/m3 using the standard molar volume of air at normal temperature and 
pressure conditions (NTP) of 24.45 liters per mole. 
b 24-hour PM10 background value assumes one exceedance may occur per year on average. Over the 3-year period, two of the maximum three concentrations 
occur in 2021. Therefore, the design value is the high, 2nd high for 2020. 
c The 3-hour SO2 background value conservatively uses the 1-hour SO2 background value. 
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3. Project Air Quality Impact Analysis Summary 
The following sections present the results of the air quality impact analyses from the AFC for determining 
the changes to ambient air quality concentrations in the Project region as a result of Project construction 
and operation. 

3.1 Project Operation 

As can be seen in Table 3-1, MBGP operation impacts are less than the U.S. Environmental Protection 
Agency’s (EPA) Significant Impact Levels (SILs) for all pollutants and averaging periods except PM2.5. For 
pollutants and averaging periods with a predicted concentration that is not significant (that is, if they are 
less than the SIL), the modeling is complete for that pollutant and averaging period and compliance with 
the NAAQS/CAAQS is demonstrated by not causing or contributing to a violation. If impacts are above the 
SIL, a cumulative modeling analysis is required. Both 24-hour and annual PM2.5 predicted concentrations 
exceed their respective SIL and will, therefore, require a cumulative modeling analysis. 

Table 3-1. Operation Air Quality Impact Results – Significant Impact Levels 

Pollutant Averaging Period 

Maximum 
Concentration 
(µg/m3) 

Class II SIL 
(µg/m3) 

Exceeds Class 
II SIL? 

NO2  5-year average of 1-hour yearly maxima 
(NAAQS) 

1.59 7.55 No 

Annual maximum  0.04 1.00 No 

Ozone 8-hour maximum 0.01 1.96 No 

CO 1-hour maximum 1,668 2,000 No 

8-hour maximum 131 500 No 

SO2 1-hour maximum <0.01 7.86 No 

3-hour maximum <0.01 25.0 No 

24-hour maximum <0.01 5.00 No 

Annual maximum <0.01 1.00 No 

PM10 24-hour maximum 4.74 5.00 No 

Annual maximum 0.55 1.00 No 

PM2.5 5-year average of 24-hour yearly maxima 
(NAAQS) 

2.29 1.20 Yes 

5-year average of annual concentrations 
(NAAQS) 

0.32 0.20 Yes 

3.2 Project Construction 

As can be seen in Table 3-2, MBGP construction impacts are less than the EPA’s SILs for all pollutants and 
averaging periods except 1-hour and annual NO2, 24-hour and annual PM10, and annual PM2.5. For 
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pollutants and averaging periods with a predicted concentration that is not significant (that is, if they are 
less than the SIL), the modeling is complete for that pollutant and averaging period and compliance with 
the NAAQS/CAAQS is demonstrated by not causing or contributing to a violation. If impacts are above the 
SIL, a cumulative modeling analysis is required. 1-hour and annual NO2, 24-hour and annual PM10, and 
annual PM2.5 predicted concentrations exceed their respective SIL and will, therefore, require a cumulative 
modeling analysis. 

Table 3-2. Construction Air Quality Impact Results – Significant Impact Levels 

Pollutant Averaging Period 
Maximum Concentration 
(µg/m3) 

Class II SIL 
(µg/m3) 

Exceeds Class 
II SIL? 

NO2 5-year average of 1-hour yearly 
maxima (NAAQS) 

55.7 7.55 Yes 

Annual maximum  10.2 1.00 Yes 

Ozone 8-hour 0.03 1.96 No 

CO 1-hour maximum 135 2,000 No 

8-hour maximum 108 500 No 

SO2 1-hour maximum 0.32 7.86 No 

3-hour maximum 0.29 25.0 No 

24-hour maximum 0.17 5.00 No 

Annual maximum 0.11 1.00 No 

PM10 24-hour maximum 7.37 5.00 Yes 

Annual maximum 1.35 1.00 Yes 

PM2.5 5-year average of 24-hour 
yearly maxima (NAAQS) 

1.15 1.20 No 

5-year average of annual 
concentrations (NAAQS) 

0.24 0.20 Yes 

The modeled exceedances of the PM10 CAAQS are due to high background concentrations, which already 
exceed the CAAQS (like the majority of the state, the area is designated as a nonattainment area for the 
PM10 CAAQS). The Project is not below the SIL for the 24-hour and annual PM10 standards though the 
Project Owner will implement construction control measures as described in Section 5.1.7.2.2 of the AFC. 
These control measures would reduce particulate emissions to the extent required by the Imperial County Air 
Pollution Control District (ICAPCD), thus making the Project consistent with attainment plans for the PM10 
standards. Additionally, the PM10 emissions associated with construction of the Project, as presented in 
Table 5.1-20 of the AFC, are below the ICAPCD significance threshold of 150 pounds per day. Therefore, the 
Project construction would likely result in less-than-significant impacts with respect to particulate 
emissions. 
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4. Cumulative Impact Analysis Methodology 

4.1 Applicable Pollutants and Averaging Periods 

4.1.1 Project Operation 

MBGP operational emissions would result in modeled impacts that exceed the SILs for 24-hour and 
annual PM2.5, as illustrated in Table 3-1, thus requiring a cumulative impact analysis based on the 
potential to cause or contribute to a violation of the NAAQS. The significant impact radius for each of 
these pollutant averaging periods are 0.3 kilometers (km) and 0.2 km, respectively. Appendix A includes 
the receptor locations with modeled impacts greater than the SIL for each of these two pollutant 
averaging periods. 

Previously-modeled impacts for all other pollutant averaging periods included in Table 3-1 (1-hour and 
annual NO2; 8-hour ozone; 1-hour and 8-hour CO; 24-hour and annual PM10; and 1-hour, 3-hour, 24-hour, 
and annual SO2) are below their respective SIL. Therefore, MBGP operations would not cause or contribute 
to a violation of the NAAQS for these pollutant averaging periods. It is similarly assumed that, with the 
impacts being less than the SIL, MBGP operations would not cause or contribute to a violation of the 
CAAQS. Therefore, a cumulative impact analysis is not proposed for these pollutant averaging periods. 

4.1.2 Project Construction 

MBGP construction emissions would result in modeled impacts that exceed the SILs for 1-hour and annual 
NO2, annual PM2.5, and 24-hour and annual PM10, as illustrated in Table 3-1, thus requiring a cumulative 
impact analysis based on the potential to cause or contribute to a violation of the NAAQS. The significant 
impact radius for each of these pollutant averaging periods is presented in Table 4-1 below. Appendix B 
includes the receptor locations with modeled impacts greater than the SIL for each of these pollutant 
averaging periods. 

Table 4-1. Construction Impacts – Significant Impact Radius 

Pollutant Averaging Period Significant Impact Radius (km) 

NO2 1-hour 10 

Annual 1.9 

PM2.5 Annual <0.1 

PM10 24-hour <0.1 

Annual <0.1 
a Impacts greater than the SIL occur only along the fenceline. 

The PM10 background concentrations already exceed the CAAQS (like the majority of the state, the area is 
designated as a nonattainment area for the PM10 CAAQS with fugitive windblown dust as the major 
contributor). Because the Project’s construction impacts are not below the SIL for the 24-hour and annual 
PM10 standards, the Project Owner will implement construction control measures as described in AFC 
Section 5.1.7.2.2. These control measures would reduce particulate emissions to the extent required by 
ICAPCD, thus making the Project consistent with attainment plans for the PM10 standards. Additionally, the 
PM10 emissions associated with construction of the Project, as presented in AFC Table 5.1-20, are below the 
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ICAPCD significance threshold of 150 pounds per day. Therefore, a cumulative air quality impacts analysis 
will not be performed for 24-hour and annual PM10. 

Based on the above discussion, a cumulative air quality impacts analysis will only be prepared for 1-hour 
and annual NO2 and annual PM2.5. 

Previously-modeled impacts for all other pollutant averaging periods included in Table 3-2 (8-hour 
ozone; 1-hour and 8-hour CO; 24-hour PM2.5; and 1-hour, 3-hour, 24-hour, and annual SO2) are below 
their respective SIL. Therefore, MBGP construction would not cause or contribute to a violation of the 
NAAQS. It is similarly assumed that, with the impacts being less than the SIL, MBGP construction would not 
cause or contribute to a violation of the CAAQS. Therefore, a cumulative impact analysis is not proposed 
for these pollutant averaging periods. 

4.2 Analysis of Nearby Existing Sources 

A review of existing and permitted sources of PM2.5 and NO2 air pollution surrounding MBGP yields 
multiple geothermal power plants, agricultural operations, and the Salton Sea as a source of naturally 
occurring air pollution. 

As presented in Section 2, the associated PM2.5 and NO2 background monitoring data was obtained from 
the Brawley monitoring site approximately 15.7 miles to the South of MBGP and/or the El Centro 
monitoring site approximately 28.4 miles to the South of MBGP. Each of these monitoring sites are 
located in an urban area with nearby major vehicle-related emissions sources. Specifically, the Brawley 
monitor is located adjacent to Highway 86 (Main Street) and near South 1st Street, which represent major 
routes for vehicles within the area. Similarly, the El Centro monitor is located near multiple arterial streets, 
with Interstate 8 located approximately one mile to the South. 

As per the California Air Resources Board’s (CARB) Criteria Pollutant Emission Inventory Data2, windblown 
dust is the major contributor to PM2.5 emissions within Imperial County. Emissions from windblown dust 
would be generated in predominantly undeveloped areas and would result in regional impacts that are 
generally not localized. Therefore, these regional impacts would be expected to occur both around the 
town of Brawley and the Project area as both areas are surrounded by undeveloped land in most directions. 
The proposed Project site is also surrounded by the Salton Sea from the West to the North, which is not a 
source of fugitive PM2.5 dust. Accordingly, background concentrations from the monitoring data represent 
conservative estimates of windblown PM2.5 impacts at the Project site. As a result, no existing area or 
fugitive sources of pollution are proposed to be included in the cumulative impacts analysis. 

Apart from windblown dust, onroad vehicles are a greater contributor of PM2.5 emissions within Imperial 
County than electric utilities. With the background monitors being located near arterial streets, an 
interstate, and a highway, the background concentration reflects a potentially higher localized PM2.5 
loading than would likely occur from the stationary sources of emissions near MBGP. Therefore, the 
background concentrations from the monitoring data represent conservative estimates of ambient air 
concentrations and nearby stationary source PM2.5 impacts at the Project site. As a result, no existing 
stationary sources of pollution are proposed to be included in the cumulative impacts analysis. 

Emissions resulting from the combustion of vehicles represents a large regional source of NO2. With the 
background monitors being located near arterial streets, an interstate, and a highway, the background 
concentration reflects a potentially higher regional NO2 loading due to diesel traffic. Nearby sources of 
NO2 would likely include emergency generators and agricultural equipment, both of which would operate 

 
2 CARB’s emissions inventory data is available at: https://ww2.arb.ca.gov/applications/cepam2019v103-standard-emission-tool. 
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intermittently and in potentially varying locations. Therefore, the background concentrations likely 
represent a higher concentration of NO2 than would be observed surrounding MBGP and should be 
considered representative of nearby operating sources. As a result, no existing sources of pollution are 
proposed to be included in the NO2 cumulative impacts analysis. 

4.3 Analysis of Nearby Proposed Sources 

A review of other stationary emissions sources within a 6-mile radius that have received construction 
permits but are not yet operational or are in the permitting process (such as the New Source Review or 
California Environmental Quality Act [CEQA] permitting process) was performed. These stationary 
emissions sources were screened to only include new or modified sources (individual emission units) that 
would cause a net increase of 5 tons per year or more per modeled criteria pollutant. Therefore, VOC 
sources, equipment shutdowns, permit-exempt equipment registrations, rule compliance, permit renewals, 
and replacement/upgrading of existing systems will not be included in the cumulative impacts analysis. 
The facilities with sources identified for screening in the operational cumulative air quality impacts 
analysis are presented in Table 4-2. 

Table 4-2. Cumulative Impacts Assessment – Facility List 

CUP-
0011 Project Name Applicant 

Area-
Location Phase 

Greater than 5 
TPY of PM2.5 or 
NO2 Emissions? 

Include in 
Cumulative 
Analysis? 

13-
0031 

Wilkinson Solar Farm 8 Minute 
Energy 

Niland Pending 
Construction 

No No 

13-
0032 

Lindsey Solar Farm 8 Minute 
Energy 

Niland Pending 
Construction 

No No 

17-
0014 

Midway Solar Farm 
IV 

8 Minute 
Energy 

Calipatria Pending 
Construction 

No No 

18-
0040 

Ormat Wister Solar Omi 22 
LLC/Ormat 

Niland Operational No No 

21-
0021 

Hell's Kitchen 
Geothermal 

Exploration Project 

Controlled 
Thermal 

Resources 

Niland Entitlement 
Process a 

N/A No 

20-
0008 

Energy Source 
Mineral ALTiS 

Energy 
Source 

Minerals 

Imperial 
County 

Pending 
Construction 

No No 

-- Black Rock 
Geothermal Project 

(BRGP) 

Black Rock 
Geothermal, 

LLC 

Imperial 
County 

AFC Under 
Review 

Yes Yes 

-- Elmore North 
Geothermal Project 

(ENGP) 

Elmore North 
Geothermal, 

LLC 

Imperial 
County 

AFC Under 
Review 

Yes Yes 

a Hell’s Kitchen Geothermal Exploration Project is in the entitlement process, which occurs before any air emissions-related permitting and licensing. 
Notes: 
N/A = Not applicable 
tpy = ton(s) per year  
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As presented in Table 4-2, only two proposed sources within 6 miles of MBGP were identified as having 
emissions greater than 5 tons per year of PM2.5 or NO2 and are in the permitting process. Because MBGP 
operations are not expected to overlap with construction of Black Rock Geothermal Project (BRGP) and 
Elmore North Geothermal Project (ENGP), only their operational emissions will be considered in the 
operations cumulative impacts analysis. Similarly, because MBGP construction is not expected to overlap 
with operation of BRGP and ENGP, only their construction emissions will be considered in the construction 
cumulative impacts analysis. Therefore, it is proposed that the BRGP and ENGP operations be included in 
the PM2.5 cumulative air quality impacts analysis for MBGP operations and that the BRGP and ENGP 
construction be included in the NO2 and PM2.5 cumulative air quality impacts analysis for MBGP 
construction. 



 
 

 

  

 

 

Appendix A 
Operation Significant Impact 
Radius Figures 
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Figure A-1: Operation 24-Hour PM2.5  Significant Impact Radius
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1.4 AUTHORIZATION 

1.5 LIMITATIONS 

CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

• Site preparation including overexcavation recommendations, stabilization measures, 
and grading and compaction requirements for fill placement; 

• Design of ground improvement procedures where appropriate; 

• Design of shallow foundations, where appropriate, including foundation preparation 
recommendations, maximum allowable bearing pressures and potential settlement, 
resistance to lateral loads, passive soil pressures, and friction coefficients; 

• Design of deep foundations, where appropriate, including pile tip elevations, 
allowable axial and uplift capacities, lateral load capacity, and pile construction 
recommendations; 

• Static and dynamic lateral earth pressures for retaining walls; 

• Requirements for imported soils and fill materials placed behind retaining walls; 

• An assessment of slope stability during saturated conditions for the existing levee 
along the western border of the site; 

• Expansion potential of onsite soils; 

• Design of flexible pavement sections for facility driveways and access roads; and 

• Corrosion potential (pH, resistivity, sulfate, chlorides) for buried concrete and metal. 

Fugro understands that the proposed stormwater retention basin will be unlined, but is 
intended to rely primarily on evaporation for disposal of accumulated stormwater. Also, sewage 
will be contained in temporary holding tanks prior to collection for offsite disposal, rather than 
through an on-site septic and leach field system. Therefore, the percolation characteristics of 
site soils were not addressed in this report. 

This geotechnical study was authorized by CalEnergy in their Consulting Agreement with 
Fugro dated October 2, 2008. 

The conclusions and professional opinions presented in this report were developed by 
Fugro solely for CalEnergy for use during the design of foundations and other improvements to 
be constructed at the project site. Although information contained in this report may be of some 
use for other purposes, it may not contain sufficient information for other parties or uses. If any 
changes are made to the project as described in this report, the conclusions and 
recommendations in this report shall not be considered valid unless the changes are reviewed 
and the conclusions and recommendations of this report are modified or validated in writing by 
Fugro. 

The scope of services did not include any environmental assessments for the presence 
or absence of hazardous/toxic materials in the soil, surface water, groundwater, or atmosphere. 
Any statements, or absence of statements, in this report or data presented herein regarding 
odors, unusual or suspicious items, or conditions observed are strictly for descriptive purposes 
and are not intended to convey engineering judgment regarding potential hazardous/toxic 
assessment. 
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CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

In performing our professional services, we have used generally accepted geologic and 
geotechnical engineering principles and have applied that degree of care and skill ordinarily 
exercised, under similar circumstances, by reputable geotechnical engineers currently practicing 
in this or similar localities. No other warranty, express or implied, is made as to the professional 
advice included in this report. We recommend that Fugro be retained to review and comment 
on the geotechnical aspects of the project plans and specifications before they are finalized. 

Users of this report should recognize that the construction process is an integral design 
component with respect to the geotechnical aspects of a project, and that geotechnical 
engineering is an inexact science due to the variability of natural and man-induced processes, 
which can produce unanticipated or changed conditions. Proper geotechnical observation and 
testing during construction are imperative in allowing the geotechnical engineer the opportunity 
to verify assumptions made during the design process. Therefore, we advise that Fugro be 
retained during site grading and foundation construction to observe compliance with the design 
concepts and geotechnical recommendations and to allow design changes in the event that 
subsurface conditions, or methods of construction, differ from those anticipated. 
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2.0 SITE DESCRIPTION 

CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

The project site is located on a 160-acre parcel approximately 5 miles west of Calipatria 
in Imperial County, California. As depicted on Figure 1-2, the site is bordered by McKendry 
Road to the north, Boyle Road to the east, Peterson Road to the south and Severe Road to the 
west. The site is divided into two 80-acre parcels separated a dirt road running in the east-west 
direction through the middle of the property. At the time of Fugro's field investigation in October 
2008, the site was undeveloped and was being used for cultivation of alfalfa. 

Generally, the site is relatively flat with a gentle downward gradient from southeast to 
northwest. The four roads that form the perimeter of the site, and the access road through the 
middle of the site, are all slightly higher in elevation than the adjacent cultivated fields, which 
vary in elevation from approximately -221 feet at the southeast corner to -229 feet at the 
northwest corner. The access road along the west side of the site separates the property from a 
drainage canal situated between the access road and Severe Road, and thereby functions as a 
levee or dike preventing the drainage canal water from flowing on to the site. The top of the 
access road/levee is about 4 to 8 feet above the adjacent fields. 
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3.0 FIELD EXPLORATION 

3.1 PRIOR SUBSURFACE EXPLORATION PROGRAM 

3.2 FUGRO EXPLORATION PROGRAM 

Overview.

October 2008 Exploration.

CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

A geotechnical investigation was performed on the north half of the site for a project 
formerly known as the Salton Sea Unit No. 6 geothermal power plant. The report was prepared 
by Geotechnics, dated February 5, 2002 (Project No. 0673-002-00, Document No. 02-0022). 
This document, together with the Addendum to Geotechnical Investigation prepared by 
Geotechnics, dated March 27, 2002 (Project No. 0673-002-02, document No. 02-0296), was 
provided to Fugro by Tobey-Wade Consulting (Tobey-Wade) as authorized by CalEnergy. This 
project was postponed and eventually abandoned in favor of the currently proposed facility. 

A brief review of the Geotechnics report indicates that the investigation included nine 
electric CPT soundings to depths ranging from 50 to 100 feet, and two hollow-stem-auger (HSA) 
borings ranging in depth from 58 to 77 feet. The locations of explorations performed as part of 
the Geotechnics study are shown on Figure 3-1. Geotechnics found that the site was underlain 
by loose sands and soft silts and clays susceptible to liquefaction and settlement and 
recommended that ground improvement methods (e.g., stone columns or vibroflotation) plus 
driven concrete pile foundations be used to support the facility structures. 

As shown on Figure 3-1 , the previous exploration program by Geotechnics (2002) for the 
former Salton Sea Unit No. 6 project provided only partial coverage of the currently proposed 
area of Black Rock Units 1, 2 and 3 power plant. Therefore, an additional exploration program 
was requested by CalEnergy and performed by Fugro. 

The field exploration program completed by Fugro for the Black Rock Units 
1, 2 and 3 Project consisted of borings and CPTs. The locations of borings and CPTs 
performed for this study are shown on Figure 3-1. Information for each exploration including the 
California State Plane Zone 6 coordinates (in feet), ground surface elevations, and total 
exploration depth are tabulated in Table 3-1. 

The field exploration program performed for the Black Rock 
Units 1, 2 and 3 project was initiated on October 7, 2008, and was completed on October 17, 
2008. The subsurface exploration program consisted of 30 borings to obtain soil samples and 
21 CPTs. 

Of the 30 borings drilled on site, 23 were performed using a HSA and 7 were performed 
using rotary wash (RW) drilling equipment. RW borings were located under or near the planned 
locations of major features of the three generating areas. HSA borings were completed under 
the proposed locations of ponds, smaller equipment pads and along the access roads. The RW 
borings ranged in depth from approximately 50 to 85 feet below ground surface. The HSA 
borings ranged in depth from approximately 5 and 25 feet below ground surface. Soil samples 
were obtained at various depth intervals in both the RW and HSA borings. A Fugro geologist 
prepared a written log of the drilling and sampling conditions and the soil types observed for 
each boring. Further details regarding the field exploration program, including the boring logs, 
are presented in Appendix A. 
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3.3 REFERENCE DATUM 

Horizontal Datum.

Vertical Datum.

3.4 SUBSURFACE OBSTRUCTIONS AND UTILITIES 

Table 3-1.  Subsurface Explorations Summary 

Boring / CPT 
Estimated Ground 
Surface Elevation 

(feet, NAVD88) 

Completion 
Depth (feet)

Start
Date 

Completion
Date 

Coordinates (feet) 
California State Zone 6, 

NAD 83 

Northing Easting 

Rotary Wash Borings

Hollow-Stem Auger Borings 

CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

Twenty-one CPTs were advanced at various locations across the site. The depths of the 
CPTs ranged from between 25 and 76 feet below ground surface. A total of about 1,330 linear 
feet of CPT soundings were performed for this study. A graphic log was generated in the field 
for each CPT performed. Further information regarding the CPT and the CPT logs are 
presented in Appendix A. 

A topographic survey map of the project site was provided by CalEnergy for Fugro's use 
in planning and executing the field investigation and engineering analyses. The map was based 
on the following data: 

California State Plane North American Datum 83 (NAD83), Zone 6 
(Feet). 

The vertical datum reference for this project is North American Vertical 
Datum 88 (NAVD88) (Feet). 

Fugro notified Underground Service Alert (USA) and coordinated with CalEnergy for 
utility identification prior to commencement of the field exploration program. No utilities were 
identified at the site at any of Fugro's boring or CPT locations and no subsurface obstructions 
were encountered during the Fugro's field exploration program. However, it should be noted 
that other buried utilities and structures not located by USA or CalEnergy, or observed by Fugro, 
such as irrigation pipelines used for farming activities and pipes or other buried structures used 
by CalEnergy for their existing adjacent geothermal facilities, may be present on or adjacent to 
the Black Rock project site. 

RW-01 -227.5 76.5 10nt2008 10/8/2008 2004839 6752288 

RW-02 -228.0 51 .5 10/10/2008 10/10/2008 2004568 6751983 

RW-03 -226.0 76.5 10/14/2008 10/14/2008 2004120 6751781 

RW-04 -225.9 86.5 10/14/2008 10/14/2008 2004092 6751986 

RW-05 -225.6 76.5 10/13/2008 10/13/2008 2004222 6752411 

RW-06 -225.0 76.5 10/10/2008 10/10/2008 2004172 6752610 

RW-07 -227.0 76.5 10/8/2008 10/8/2008 2004790 6752499 

HSA-01 -228.5 6.5 10/15/2008 10/15/2008 2005752 6752870 

HSA-02 -228.3 6.5 10/15/2008 10/15/2008 2005656 6752525 

HSA-03 -228.9 26.5 10/15/2008 10/15/2008 2005555 6752124 

HSA-04 -228.8 6.5 10/15/2008 10/15/2008 2005469 6751158 

HSA-05 -224.0 6.5 10/17/2008 10/17/2008 2005837 6754161 

HSA-06 -228.1 6.5 10/15/2008 10/15/2008 2005027 6752048 
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Boring / CPT 
Estimated Ground 
Surface Elevation 

(feet, NAVD88) 

Completion 
Depth (feet)

Start 
Date 

Completion
Date 

Coordinates (feet) 
California State Zone 6, 

NAD 83 

Northing Easting 

Hollow-Stem Auger Borings 

Cone Penetration Tests (CPTs)

CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

HSA-07 -228.0 

HSA-08 -223.0 

HSA-09 -227.5 

HSA-10 -227.0 

HSA-11 -227.0 

HSA-12 -223.0 

HSA-13 -219.0 

HSA-14 -226.0 

HSA-15 -226.2 

HSA-16 -222.0 

HSA-17 -226.0 

HSA-18 -225.8 

HSA-19 -221 .0 

HSA-20 -224.6 

HSA-21 -225.8 

HSA-22 -225.5 

HSA-23 -225.8 

C-101 -221 .0 

C-102 -228.9 

C-103 -221 .0 

C-104 -227.9 

C-105 -227.2 

C-106 -227.3 

C-107 -227.5 

C-108 -226.6 

C-109 -226.2 

C-110 -225.6 

C-111 -226.2 

C-112 -225.7 

C-113 -225.8 

C-114 -225.7 

C-115 -225.8 

C-116 -225.2 

C-117 -225.4 

C-118 -224.9 

C-119 -221 .0 

C-120 -224.9 

C-121 -225.9 
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6.5 

6.5 

26.5 

6.5 

11 .5 

6.5 

6.5 

16.5 

11 .5 

16.5 

6.5 

6.5 

16.5 

26.5 

6.5 

11 .5 

6.5 

25.41 

50.19 

25.37 

75.24 

75.31 

50.15 

75.25 

75.36 

75.41 

75.37 

75.34 

75.37 

75.29 

75.28 

75.48 

75.43 

75.31 

75.8 

25.26 

50.33 

50.38 

10/15/2008 10/15/2008 2004934 6751075 

10/17/2008 10/17/2008 2005823 6755553 

10/15/2008 10/15/2008 2004753 6751236 

10/15/2008 10/15/2008 2004617 6751677 

10/15/2008 10/15/2008 2004291 6751165 

10/17/2008 10/17/2008 2004491 6752434 

10/17/2008 10/17/2008 2005204 6753571 

10/16/2008 10/16/2008 2004317 6751970 

10/15/2008 10/15/2008 2003996 6751182 

10/16/2008 10/16/2008 2004195 6750966 

10/16/2008 10/16/2008 2003936 6751586 

10/16/2008 10/16/2008 2003894 6752364 

10/18/2008 10/18/2008 2003583 6750967 

10/16/2008 10/16/2008 2003443 6752397 

10/16/2008 10/16/2008 2003288 6751504 

10/16/2008 10/16/2008 2003352 6751853 

10/16/2008 10/16/2008 2003270 6752135 

10/8/2008 10/8/2008 2005421 6750956 

10/8/2008 10/8/2008 2005697 6752117 

10/8/2008 10/8/2008 2004791 6750954 

10/7/2008 10/7/2008 2004966 6752229 

10/7/2008 10/7/2008 2004829 6752401 

10/7/2008 10/7/2008 2004673 6751827 

10/7/2008 10/7/2008 2004748 6752273 

10/7/2008 10/7/2008 2004655 6752567 

10/8/2008 10/8/2008 2004265 6751740 

10/9/2008 10/9/2008 2004312 6752361 

10/8/2008 10/8/2008 2004119 6751643 

10/8/2008 10/8/2008 2003996 6751779 

10/8/2008 10/8/2008 2004171 6751918 

10/8/2008 10/8/2008 2003947 6752088 

10/9/2008 10/9/2008 2004188 6752273 

10/8/2008 10/8/2008 2004134 6752408 

10/9/2008 10/9/2008 2004215 6752530 

10/9/2008 10/9/2008 2004045 6752706 

10/8/2008 10/8/2008 2003867 6750965 

10/8/2008 10/8/2008 2003460 6752247 

10/8/2008 10/8/2008 2004311 6752168 
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4.0 LABORATORY TESTING PROGRAM 

Table 4-1.  Summary of Laboratory Tests Performed on Selected Samples  

Laboratory Testing Number of Tests ASTM Test Designation1

CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

The purpose of the laboratory testing program was to supplement field classification of 
soils and provided relevant physical indices and engineering properties of the subsurface 
materials. The primary objectives of the program were to: 

• Classify and characterize sampled subsurface materials; 
• Evaluate the existing in situ conditions; and 
• Develop relevant strength and compressibility properties of selected subsurface 

materials. 

To meet these objectives, various tests were performed on selected samples. Test 
types are generally grouped into six categories: classification and index tests, moisture content 
and density evaluations, strength tests and estimates, compressibility tests, soil chemical tests 
(for corrosion evaluations), and subgrade characterization tests. Classification and index, soil 
chemical , and subgrade characterization tests were performed on both disturbed and relatively 
undisturbed samples, including 3.0-inch diameter thin-wall push (i.e., Shelby) samples, 2.4-inch 
diameter drive (i.e., ring) samples, Standard Penetration Test (SPT), and bulk samples. Density 
evaluations, strength tests, and compressibility tests were typically performed only on relatively 
undisturbed Shelby and ring samples. 

The numbers of the various tests conducted for the Black Rock units 1, 2 and 3 are 
listed in Table 4-1. 

Water Content 81 ASTM D2216 

Density 79 ASTM D2937 

Grain Size Distribution 3 ASTM D422 

Percent Fines #200 Sieve 19 ASTM D1140 

Atterberg Limits 22 ASTM D4318 

Compaction 3 Cal. 216A2 

Consolidation (Incremental Load Control) 6 ASTM D2435 

Direct Shear 1 ASTM D3080 

R-Value 3 ASTM D2435 

Expansion Index 3 ASTM D4828 

Corrosivity 5 ASTM D1498 
ASTM D4972 
ASTM G57 
ASTM D4327 

1ASTM International (2005) 
2California Department of Transportation Test Designation 
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CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

Laboratory test results are tabulated or presented graphically in Appendix B. A tabular 
summary of all laboratory tests performed for the Black Rock Units 1, 2 and 3 project is 
presented on Figures B-1 through B-6. Various laboratory test results also are tabulated versus 
depth on the individual boring logs (Figures A-2 through A-31 ). Test results that cannot be 
conveniently tabulated or plotted versus depth on logs also are provided in Appendix B. Test 
results in this category include: grain-size curves, plasticity charts, direct shear, consolidation, 
compaction test results and the corrosivity test results performed by a subconsultant laboratory. 
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5.0 GEOLOGIC AND SUBSURFACE CONDITIONS 

5.1 REGIONAL SETTING 

5.1.1 Geomorphic, Physiographic and Structural Setting  

CalEnergy Operating Corporation 
January 20, 2009 (Project No. 3652.001) 

Southern California is divided into several physiographic regions, or provinces. The 
proposed project area is located in the Colorado Desert Geomorphic Province, which is a low­
lying, barren basin dominated by the Salton Sea. The province is a depressed block that is 
bounded by the Mojave Desert Geomorphic Province to the east, and the Peninsular Ranges 
Geomorphic Province to the west (CGS, 2002). 

The Salton Trough consists of the Coachella Valley to the north of the Salton Sea, the 
Salton Sea itself, and the Imperial Valley to the south (see Figure 5-1 ). The trough widens 
toward the southeast due to the nature of the relative plate motion as described in the following 
section. As shown on Figure 5-2, the Salton Trough is bounded by the San Andreas fault zone, 
Orocopia Mountains and Chocolate Mountains to the east; and the San Jacinto fault zone, 
Superstition Hills and Peninsular Ranges to the west. The east wall of the Trough at the San 
Andreas fault consists of Precambrian Rocks, Mesozoic plutons, and schists (Figures 5-3 and 5-
4 ). The west wall consists of Cretaceous plutonic rocks of the Southern California (Peninsular 
Ranges) batholith and their metamorphic host rocks (Wallace, 1990, Jennings, 1994). 

The structure of the Salton Trough itself can be generally described as a gap in the 
crystalline basement between the two walls of the Trough. This deep basin is underlain by a 
thick sequence of sediments and volcanic rocks. The volcanic rocks intrude into the 
sedimentary section as both silicic rocks that form volcanoes and as mafic rocks that are 
penetrated in geothermal wells. The volcanoes are found in areas where spreading is actively 
occurring in the Brawley Seismic Zone and Cerro Prieto geothermal area. Rhyolite and 
obsidian domes at the Salton Buttes are found in the Brawley Seismic Zone on the southeastern 
side of the Salton Sea near the project site, and Cerro Prieto Volcano is present in the Cerro 
Prieto geothermal area to the south (Wallace, 1990, Harden, 2004). Inclusions of mid-ocean 
ridge basalt have been found within the high-silica volcanic rocks indicating that mid-ocean 
ridge magma is interacting with the continental crust beneath the Salton Trough (Harden, 2004). 
Heat flow measurements also show that rifting is active in the trough, and the geothermal 
gradient is high enough to produce geothermal reservoirs. The proposed project will tap into 
one of these geothermal reservoirs. 

The Salton Trough is being lengthened by continued right-lateral oblique transtension, 
and is being deepened by vertical motion on smaller faults associated with extension in the 
seismic zones where rifting is occurring. Thus, the trough is getting bigger and deeper as 
sediments accumulate in the large, subsiding basin. This process has been occurring 
continuously for the past 4 million years, allowing 5 to 6 kilometers (km) of Pliocene and 
Pleistocene sediments to accumulate (Wallace, 1990, Harden, 2004). This sediment thickness 
is obtained from numerous geophysical studies and wells drilled in the area (Wallace, 1990). 
Thus, "basement rock" or bedrock is at a depth of approximately 15,000 feet in the deepest 
portions of the trough. The subsidence in the trough has created a low-lying basin that is up to 
approximately 275 feet below sea level. Much of the Salton Trough, including the project site 
area, is below sea level. 
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