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NOTICE OF PREPARATION 

DATE: April 29, 2020  
 
TO: See Attached Mailing List     FROM: Kern County Planning and 

         Natural Resources Department 
        Attn: Cindi Hoover, Lead Planner 

2700 “M” Street, Suite 100 
          Bakersfield, CA 93301 

(661) 661-862-8629 
hooverc@kerncounty.com 

 
RE:  NOTICE OF PREPARATION OF A DRAFT SUPPLEMENTAL RECIRCULATED 

ENVIRONMENTAL IMPACT REPORT (SCH # 2013081079) 
 

The Kern County (County) Planning and Natural Resources Department, as Lead Agency (pursuant to 
California Environmental Quality Act [CEQA] Guidelines Section 15050 et seq.) has determined that 
preparation of a Draft Supplemental Recirculated Environmental Impact Report (SREIR) is necessary for 
the Project identified below. The Planning and Natural Resources Department solicits the views of your 
agency as to the scope and content of the environmental information which is germane to your agency’s 
statutory responsibilities about the proposed project. Your agency will need to use the SREIR prepared by 
our agency when considering your permit or other approval of projects.  
 
Due to the limits mandated by State law, your response must be received by May 29, 2020, at 5 p.m. In 
addition, comments can also be submitted at a virtual scoping meeting on May 13, 2020, at 1:30 pm. In 
compliance with the Governor’s Executive Order, the California Department of Public Health’s guidelines 
on gatherings regarding COVID-19, and Kern County Local Emergency Declaration, the scoping meeting 
required by the California Environmental Quality Act Guidelines will be conducted online. Instructions for 
accessing the virtual scoping meeting will be available three (3) days before the virtual scoping meeting on 
the Kern County Planning and Natural Resources website at https://kernplanning.com/.  
 
Comments on the Notice of Preparation and project should be sent to hooverc@kerncounty.com.  
 
PROJECT TITLE: Revisions to Title 19- Kern County Zoning Ordinance (2020-A) Focused on Oil and 
Gas Local Permitting (SCH # 2013081079)  
 
PROJECT LOCATION: The project boundary encompasses 3,700 square miles and generally includes 
the San Joaquin Valley Floor portion of Kern County up to an elevation of 2,000 feet. The boundary is 
defined by the San Luis Obispo County line on the west; the Kings and Tulare County lines on the north; 
the 2,000-foot elevation contours, squared off to the nearest section line on the east; and the northern 
boundary of the Los Padres National Forest on the south.  
 
PROJECT DESCRIPTION: The proposed project is the reconsideration of revisions to Title 19 of the 
Kern County Zoning Ordinance (Ordinance) for local permitting for oil and gas focused on Chapter 19.98 

Lorelei H. Oviatt, AICP, Director 
2700 “M” Street, Suite 100 
Bakersfield, CA 93301-2323 
Phone: (661) 862-8600 
Fax: (661) 862-8601 TTY Relay 1-800-735-2929 
Email: planning@kerncounty.com 
Web Address: https://kernplanning.com/ 
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City of Maricopa 
P.O. Box 548 
Maricopa, CA  93252 

 
City of Arvin 
P.O. Box 548 
Arvin, CA  93203 

Bakersfield City Planning Dept 
1715 Chester Avenue 
Bakersfield, CA 93301 

 
Bakersfield City Public Works Dept 
1501 Chester Avenue  
Bakersfield, CA 93301 

 
California City Planning Dept 
21000 Hacienda Blvd. 
California City, CA 93515 

Delano City Planning Dept 
P.O. Box 3010 
Delano, CA  93216 

 
City of Shafter 
336 Pacific Avenue 
Shafter, CA  93263 

 
City of McFarland 
401 West Kern Avenue 
McFarland, CA  93250 

City of Ridgecrest 
100 West California Avenue 
Ridgecrest, CA 93555 

 
City of Wasco 
764 E Street 
Wasco, CA  93280 

 

City of Taft 
Planning & Building 
209 East Kern Street 
Taft, CA  93268 

City of Tehachapi 
Attn: John Schlosser 
115 South Robinson Street 
Tehachapi, CA  93561-1722 

 
Los Angeles Co Reg Planning Dept 
320 West Temple Street 
Los Angeles, CA  90012 

 
Inyo County Planning Dept 
P.O. Drawer "L" 
Independence, CA  93526 

Kings County Planning Agency 
1400 West Lacey Blvd, Bldg 6 
Hanford, CA  93230 

 
Santa Barbara Co Resource Mgt Dept 
123 East Anapamu Street 
Santa Barbara, CA  93101 

 
San Bernardino Co Planning Dept 
385 North Arrowhead Avenue, 1st Floor 
San Bernardino, CA  92415-0182 

San Luis Obispo Co Planning Dept 
Planning and Building 
976 Osos Street 
San Luis Obispo, CA  93408 

 

U.S. Bureau of Land Management 
Caliente/Bakersfield 
3801 Pegasus Drive  
Bakersfield, CA  93308-6837 

 
Tulare County Planning & Dev Dept 
5961 South Mooney Boulevard 
Visalia, CA  93291 

Ventura County RMA Planning Div 
800 South Victoria Avenue, L1740 
Ventura, CA  93009-1740 

 

U.S. Forest Service 
Los Padres National Forest 
6755 Hollister Avenue, Suite 150 
Goleta, CA  93117 

 

U.S. Bureau of Land Management 
Ridgecrest Field Office 
300 South Richmond Road 
Ridgecrest, CA  93555 

China Lake Naval Weapons Center 
Tim Fox, RLA - Comm Plans & Liaison 
429 E Bowen, Building 981 
Mail Stop 4001 
China Lake, CA  93555 

 

Edwards AFB, Mission Sustainability 
Liason 
412 TW/XPO, Bldg 2750, Ste 117-14 
195 East Popson Avenue 
Edwards AFB, CA 93524 

 

Federal Aviation Administration 
Western Reg Office/ 
777 South Aviation Boulevard 
Suite 150 
El Segundo, CA 90245 

Federal Communications Comm 
18000 Studebaker Road, #660 
Cerritos, CA  90701 

 

U. S. Fish & Wildlife Service 
Division of Ecological Services 
2800 Cottage Way #W-2605 
Sacramento, CA   95825-1846 

 

U.S. Fish & Wildlife Service 
Hopper Mountain (Bitter Creek) 
2493 Portola Road, Suite A 
Ventura, CA  93003 



Environmental Protection Agency 
Region IX Office 
75 Hawthorn Street 
San Francisco, CA  94105 

 
U.S. Dept of Agriculture/NRCS 

5080 California Avenue, Ste 150 
Bakersfield, CA 93309-0711 

 
U.S. Army Corps of Engineers 
P.O. Box 997 
Lake Isabella, CA  93240 

State Air Resources Board 
Stationary Resource Division 
P.O. Box 2815 
Sacramento, CA  95812 

 

So. San Joaquin Valley Arch Info Ctr 
California State University of Bkfd 
9001 Stockdale Highway 
Bakersfield, CA  93311 

 

Caltrans/Dist 6 
Planning/Land Bank Bldg. 
P.O. Box 12616 
Fresno, CA 93778 

Caltrans/Dist 9 
Planning Department 
500 South Main Street 
Bishop, CA  93514 

 

Caltrans/ 
Division of Aeronautics, MS #40 
P.O. Box 942873 
Sacramento, CA  94273-0001 

 

Caltrans/ 
Division of Structures 
Attn:  Jim Roberts 
P.O. Box 1499 
Sacramento, CA  95807 

State Clearinghouse 
Office of Planning and Research 
1400 10th Street, Room 222  
Sacramento, CA  95814 

 

State Dept of Conservation 
Director's Office 
801 "K" Street, MS 24-01 
Sacramento, CA  95814-3528 

 

State Dept of Conservation 
Geologic Energy Management Division 
4800 Stockdale Highway, Ste 108 
Bakersfield, CA 93309 

State Dept of Conservation 
Geologic Energy Management Division 
801 "K" Street, MS 20-20 
Sacramento, CA  95814-3530 

 

Office of the State Geologist 
Headquarters 
801 "K" Street, MS 12-30 
Sacramento, CA  95814 

 

State Dept of Conservation 
Office of Land Conservation 
801 "K" Street, MS 18-01 
Sacramento, CA  95814 

State Dept of Conservation 
Office of Mine Reclamation 
801 "K" Street MS 09-06 
Sacramento, CA  95814-3529 

 

State Dept of Conservation 
Div Recycling Cert. Sec. 
801 "K" Street, MS 19-01 
Sacramento, CA  95814 

 
State Mining and Geology Board 
801 K Street, MS 20-15 
Sacramento, CA  95814 

California State University 
Bakersfield - Library 
9001 Stockdale Highway 
Bakersfield, CA 93309 

 

California Energy Commission 
James W. Reed, Jr. 
1516 Ninth Street 
Mail Stop 17 
Sacramento, CA  95814 

 
California Fish & Wildlife 
1234 East Shaw Avenue 
Fresno, CA  93710 

State Dept of Food & Agriculture 
1220 "N" Street 
Sacramento, CA 95814 

 

California Highway Patrol 
Planning & Analysis Division 
P.O. Box 942898 
Sacramento, CA  94298-0001 

 

State Office of Historical Pres 
Attention Susan Stratton 
P.O. Box 942896 
Sacramento, CA  95296-0001 

Integrated Waste Management 
P.O. Box 4025, MS #15 
Sacramento, CA  95812-4025 

 

State Dept of Parks & Recreation 
Tehachapi District 
Angeles District - Mojave Desert Sector 
15701 E. Avenue M  
Lancaster, CA  93535 

 

State Water Resources Control Board 
Division of Drinking Water 
Attn:  Jesse Dhaliwal, Sr. Sanitary Eng 
4925 Commerce Drive, Suite 120 
Bakersfield, CA  93309 

Public Utilities Comm Energy Div 
505 Van Ness Avenue 
San Francisco, CA  94102 

 

California Regional Water Quality  
Control Board/Central Valley Region 
1685 E Street 
Fresno, CA 93706-2020 

 

Sequoia National Forest 
Kern River Ranger Station 
11380 Kernville Road 
Kernville, CA  93238 



State Lands Commission 
100 Howe Avenue, Ste 100-South 
Sacramento, CA  95825-8202 

 

State Dept of Toxic Substance Control 
Environmental Protection Agency 
1515 Tollhouse Road 
Clovis, CA  93612 

 

State Department of Toxic  
   Substances Control 
1000 “I” Street 
P.O. Box 806 
Sacramento, CA  95812 

State Dept of Water Resources 
San Joaquin Dist. 
3374 East Shields Avenue, Room A-7 
Fresno, CA  93726 

 

State Dept of Water Resources 
Div. Land & Right-of-Way 
P.O. Box 942836 
Sacramento, CA  94236 

 

CalRecycle 
   Dept of Resources, Recycling, and 
Recovery 
1001 "I" Street 
Sacramento, CA  95812 

Kern County  
   Agriculture Department  Kern County Airports Department  County Clerk 

Kern County Administrative Officer  Kern County Public Works Department/ 
   Building & Development/Floodplain  Kern County Public Works Department/ 

   Building & Development/Survey 

Kern County  
   Public Health Services Department/ 
Environmental Health Division 

 Kern County Fire Dept 
David Witt, Fire Chief  Kern County Fire Dept 

   Derek Tsinger, Fire Marshal 

Kern County Fire Dept 
Michael Nicholas  Kern County Library/Beale 

   Local History Room  Kern County Library/Beale 
Andie Sullivan 

Kern County Museum 
3801 Chester Avenue 
Bakersfield, CA 93301 

 Kern County Parks & Recreation  Kern County Sheriff's Dept 
   Administration 

Kern County Public Works Department/ 
   Building & Development/Development 
Review 

 

  Kern County Public Works 
Department/Operations &  
   Maintenance/Regulatory Monitoring & 
Reporting 

 
Kern County Public Works Department/ 
   Building & Development/Code 
Compliance 

Kern County Employer’s Training 
Resource  East Kern Air Pollution  

    Control District  
KernCOG 
1401 19th Street - Suite 300 
Bakersfield, CA 93301 

Kern County Superintendent of Schools 
Attention School District Facility Services 
1300 17th Street 
Bakersfield, CA 93301 

 
Kern High School Dist 
5801 Sundale Avenue 
Bakersfield, CA  93309 

 
Local Agency Formation Comm/LAFCO 
5300 Lennox Avenue, Suite 303 
Bakersfield, CA  93309 



California Highway Patrol 
Shaun C. Crosswhite – Lieutenant, Area 
Commander Buttonwillow Area 426 
29449 Stockdale Highway 
Bakersfield, CA 93314 
 

 

California Highway Patrol 
Scot Loetscher – Captain 
9855 Compagnoni Street 
Bakersfield, CA 93313 
 

 

California Highway Patrol 
Jeffrey L. Briggs – Lieutenant 
Bakersfield Area – 420 
9855 Compagnoni Street 
Bakersfield, CA 93313 
 

Kern County Water Agency 
P.O. Box 58 
Bakersfield, CA  93302-0058 

 

Delano Mosquito Abatement Dist 
Attention John G. Davis 
P.O. Box 220 
Delano, CA  93215 

 

San Joaquin Valley  
   Air Pollution Control District 
Attn: Morgan Lambert 
1990 East Gettysburg Avenue 
Fresno, CA  93726 

Golden Empire Transit 
1830 Golden State Avenue 
Bakersfield, CA 93301 

 

West Side Mosquito 
Abatement Dist. 
P.O. Box 205 
Taft, CA  93268 

 
Kern Mosquito Abatement Dist 
4705 Allen Road 
Bakersfield, CA  93314 

South Fork Mosquito Abatement Dist 
P.O. Box 750 
Kernville, CA  93238-1298 

 
Mojave Airport 
1434 Flightline 
Mojave, CA  93501 

 
Bakersfield Municipal Airport 
4101 Truxtun Avenue 
Bakersfield, CA  93309 

California City Airport 
22636 Airport Way, #8 
California City, CA  93505 

 
Rosamond Skypark/Airport 
4000 Knox Avenue 
Rosamond, CA  93560 

 
Inyokern Airport 
P.O. Box 634 
Inyokern, CA  93527 

Minter Field Airport District 
201 Aviation Street 
Shafter, CA  93263 

 
Construction Materials Assoc of CA 
1029 "J" Street, Suite 420 
Sacramento, CA  95814 

 
East Kern Airport Dist 
1434 Flightline 
Mojave, CA 93501 

East Kern Airport Dist Engineer 
3900 Ridgemoor Avenue 
Bakersfield, CA 93306 

 

Adams, Broadwell, Joseph & Cardozo 
Attention:  Janet M. Laurain 
601 Gateway Boulevard, Suite 1000 
South San Francisco, CA  94080 

 
Mountain Valley Airport 
P.O. Box 100 
Tehachapi, CA  93581 

Aero Sports Skypark Corporation 
P.O. Box 2567 
Rosamond, CA  93560 

 
Los Angeles Audubon 
926 Citrus Avenue 
Los Angeles, CA 90036-4929 

 
Tehachapi City Hall/Airport 
115 South Robinson Street 
Tehachapi, CA 93561 

Center for Biological Diversity 
Attn: Adam Lazar 
351 California Street, #600 
San Francisco, CA  94104 

 
Desert Tortoise Preserve Committee 
4067 Mission Inn Avenue 
Riverside, CA  92501 

 

AT&T California 
OSP Engineering/Right-of-Way 
4901 Ashe Road 
Bakersfield, CA  93313 

Kern Audubon Society 
Attn:  Frank Bedard, Chairman 
4124 Chardonnay Drive 
Bakersfield, CA  93306 

 
Mojave Chamber of Commerce 
P.O. Box 935 
Mojave, CA  93502 

 

Center on Race, Poverty  
   & the Environment  
Attn: Marissa Alexander 
1999 Harrison Street – Suite 650 
San Francisco, CA 94612 



Defenders of Wildlife/ 
Kim DelfinoCalifornia Director 
980  9th Street, Ste 1730 
Sacramento, CA  95814 

 

Anitra Kass 
Pacific Crest Trail Association 
41860 Saint Annes Bay Drive 
Bermuda Dunes, CA  92203 

 
California Farm Bureau 
2300 River Plaza Drive, NRED 
Sacramento, CA 95833 

Friant Water Users Authority 
854 North Harvard Avenue 
Lindsay, CA  93247-1715 

 

Sheppard Mullin 
Attn: Kendra Joy Casper 
333 South Hope Street 
Los Angeles, CA  90071 

 

Native American Heritage Preservation 
Council of Kern County 
Attn: Gene Albitre 
3401 Aslin Street 
Bakersfield, CA 93312 

Beth Boyst 
Pacific Crest Trail Program Manager 
1323 Club Drive 
Vallejo, CA  94592 

 
Southern California Edison 
120 Woodlands Drive 
Wofford Heights, CA  93285 

 

Pacific Gas & Electric Co 
Land Mgt 
Attn: Matt Coleman 
1918 "H" Street 
Bakersfield, CA 93301 

Pacific Gas & Electric Co 
Land Projects 
650 "O" Street, First Floor 
Fresno, CA  93760-0001 

 

Southern California Edison 
Planning Dept. 
510 S. China Lake Blvd. 
Ridgecrest, CA  93555 

 
Sierra Club/Kern Kaweah Chapter 
P.O. Box 3357 
Bakersfield, CA  93385 

Smart Growth - Tehachapi Valleys 
P.O. Box 1894 
Tehachapi, CA  93581-1894 

 

Southern California Gas Co 
Transportation Dept 
9400 Oakdale Avenue 
Chatsworth, CA  91313-6511 

 
Southern California Edison 
P.O. Box 410 
Long Beach, CA 90801 

Southern California Edison 
Planning Dept. 
421 West "J" Street 
Tehachapi, CA  93561 

 

Matthew Gorman 
The Gorman Law Firm 
1346 E. Walnut Street, Suite 220 
Pasadena, CA  91106 

 

Southern California Edison 
Planning Dept. 
25625 West Rye Canyon 
Valencia, CA  91355 

Southern California Gas Co 
35118 McMurtrey Avenue 
Bakersfield, CA  93308-9477 

 

Santa Rosa Rancheria 
Ruben Barrios, Chairperson 
P.O. Box 8 
Lemoore, CA 93245 

 

Verizon California, Inc. 
Attention Engineering Department 
520 South China Lake Boulevard 
Ridgecrest, CA  93555 

Chumash Council of Bakersfield 
Julio Quair 
729 Texas Street 
Bakersfield, CA 93307 

 

Tubatulabals of Kern County 
Attn:  Robert Gomez, Chairperson 
P.O. Box 226 
Lake Isabella, CA 93240 

 

Kern Valley Indian Council 
Attn:  Robert Robinson, Chairperson 
P.O. Box 401 
Weldon, CA  93283 

Kern Valley Indian Council 
Historic Preservation Office 
P.O. Box 401 
Weldon, CA  93283 

 
David Laughing Horse Robinson 
P.O. Box 20849 
Bakersfield, CA  93390 

 

Tejon Indian Tribe  
Octavio Escobedo, Chairperson  
1731 Hasti-Acres Drive, Suite 108 
Bakersfield, CA 93309 
 

Kitanemuk & Yowlumne Tejon Indians 
  Chairperson 
115 Radio Street 
Bakersfield, CA  93305 

 

San Fernando Band of Mission Indians 
Attn:  John Valenzuela, Chairperson 
P.O. Box 221838 
Newhall, CA  91322 

 

Tule River Indian Tribe 
Neal Peyron, Chairperson 
P.O. Box 589 
Porterville, CA 93258 



Bear Valley Community Services Dist 
28999 South Lower Valley Road  
Tehachapi, CA  93561-6529 

 
Carol Bender 
13340 Smoke Creek Avenue 
Bakersfield, CA 93314-9025 

 

Bellanave Corporation 
George Borba 
11461 Taft Highway 
Bakersfield, CA 93311 

Bear Valley Springs Assoc 
Environmental Control Committee 
29541 Rolling Oak Drive 
Tehachapi, CA  93561 

 
Country Oak Homeowners Assoc 
PO Box 1424 
Tehachapi, CA 93581 

 

Bolthouse Properties 
Attn:  Brad DeBranch 
2000 Oak Street, Suite 250 
Bakersfield, CA  93301 

Capitol Oil Corporation 
3840 Watt Avenue, Bldg B 
Sacramento, CA  95821-2640 

 

Center on Race, Poverty  
   & the Environmental/ 
CA Rural Legal Assistance Foundation 
1012 Jefferson Street 
Delano, CA 93215 

 

Rosamond Skypark 
Attn:  George Fischer 
4000 Knox Avenue 
Rosamond, CA  93560 

Clifford, Jenkins & Brown 
1430 Truxtun Avenue, Suite 900 
Bakersfield, CA 93301 

 

Hurlbutt, Clevenger,  
Long, Vortmann & Rauber 
615 South Atwood Street 
Visalia, CA 93277 

 

Crimson Resource Management 
Attention Kristine Boyer 
5001 California Avenue, Suite 206 
Bakersfield, CA  93309 

Cummings Valley Protective Association 
P.O. Box 1020 
Tehachapi, CA  93581 

 
State Dept of Parks/Hungry Valley 
PO Box 1360 
Lebec, CA 93243 

 

Metro Water Dist of So CA 
Ms. Rebecca De Leon 
Environmental Planning Team 
700 N. Alameda Street, US3-230 
Los Angeles, CA  90012 

Kern River Parkway Committee 
PO Box 1861 
Bakersfield, CA 93303 

 

Kern River Valley Chamber of Commerce 
Katherine Evans 
P.O. Box 567 
Lake Isabella, CA 93240 

 
Tehachapi Resource Cons Dist 
321 West "C" Street 
Tehachapi, CA  93561-2011 

LIUNA 
Attn:  Danny Zaragoza 
2201 “H” Street 
Bakersfield, CA 93301 

 
Nature Conservancy West Reg Office 
201 Mission Street, 4th Floor 
San Francisco, CA  94105 

 
Tricor Energy, LLC 
190 Newport Center Drive, Suite 100 
Newport Beach, CA 92660 

A E Corporation 
Planning Department 
901 Via Piemonte, 5th Floor 
Ontario, CA  91764 

 
WZI, Inc. 
1717 - 28th Street 
Bakersfield, CA  93301 

 

Tulare Basin Wetlands Association 
Attention Dennis Slater 
5316 Muirfield Drive 
Bakersfield, CA  93306-9704 

Bakersfield City Parks & Rec Dept 
4101 Truxtun Avenue 
Bakersfield, CA  93301 

 
Buttonwillow Rec & Parks Dist 
P.O. Box 434 
Buttonwillow, CA  93206-9320 

 

Vintage Petroleum, LLC 
Attn:  Teri Altenburger 
10800 Stockdale Highway 
Bakersfield, CA  93311 

Bear Mountain Rec & Parks Dist 
P.O. Box 658 
Lamont, CA  93241 

 
Shafter Rec & Parks Dist 
700 East Tulare Avenue 
Shafter, CA  93263 

 
Tehachapi Parks & Recreation Dist 
P.O. Box 373 
Tehachapi, CA  93561 



West Side Rec & Parks Dist 
P.O. Box 1406 
Taft, CA  93268 

 
State Dept of Public Utilities Commission 
505 Van Ness Avenue, Rm 2003 
San Francisco, CA 94102-3214 

 
North West Kern Resource Cons Dist 
5080 California Avenue, Suite 150 
Bakersfield, CA  93309 

So. San Joaquin Muni Utility Dist 
P.O. Box 279 
Delano, CA  93216 

 
Desert Lake Community Service District 
P.O. Box 567 
Boron, CA  93516 

 
Arvin Community Services Dist 
309 Campus Drive 
Arvin, CA  93203 

California City Public Works Dept 
8190 California City Blvd. 
California City, CA  93505 

 
Frazier Park Public Utility Dist 
P.O. Box 1512 
Frazier Park, CA  93225 

 
Rosamond Community Serv Dist 
3179 - 35th Street West  
Rosamond, CA 93560 

Enos Lane Public Utility Dist 
P.O. Box 22198 
Bakersfield, CA  93390 

 
Lake Isabella Community Serv Dist 
P.O. Box 647 
Lake Isabella, CA  93240 

 
Boron Community Service Dist 
P.O. Drawer B 
Boron, CA  93516 

Inyokern Community Serv Dist 
P.O. Box 1418 
Inyokern, CA  93527 

 
Mojave Public Utility Dist 
15844 "K" Street 
Mojave, CA  93501 

 
East Niles Community Serv Dist 
P.O. Box 6038 
Bakersfield, CA 93306 

Lost Hills Utility Dist 
P.O. Box 249 
Lost Hills, CA  93249 

 
Stallion Springs Community Services Dist 
28500 Stallion Springs Drive 
Tehachapi, CA 93561 

 
Golden Hills Community Serv Dist 
P.O. Box 637 
Tehachapi, CA  93581 

Wasco Public Works Dept 
801 - 18th Street 
Wasco, CA  93280 

 
Quail Valley Water Dist 
3200 21st Street, Ste 401 
Bakersfield, CA  93301 

 
Lamont Public Utility Dist 
8624 Segrue Road 
Lamont, CA  93241 

Shafter-Wasco Irrigation Dist 
P.O. Box 1168 
Wasco, CA  93280-8068 

 
Superior Mutual Water Co 
19474 Enos Lane 
Bakersfield, CA 93312-9501 

 

Indian Wells Valley Groundwater 
Authority 
500 West Ridgecrest Boulevard 
Ridgecrest, CA  93555 
 

Stockdale Mutual Water Co 
P.O. Box 788 
Bakersfield, CA  93302 

 
Alta Sierra Mutual Water Co 
10502 Sequoia Drive, No. 11 
Wofford Heights, CA  93285 

 
Semi Tropic Water Storage Dist 
P.O. Box Z 
Wasco, CA  93280 

Rosedale-Rio Bravo Water Dist 
P.O. Box 20820 
Bakersfield, CA  93390-0820 

 

Ashe Water Dist 
Dept of Water Resources 
4101 Truxtun Avenue 
Bakersfield, CA  93309 

 
Aerial Acres Water System 
18110 Avenue B 
North Edwards, CA  93523 



Arvin-Edison Water Storage Dist 
P.O. Box 175 
Arvin, CA  93203 

 
Belridge Water Storage Dist 
21908 Seventh Standard Road  
McKittrick, CA  93251 

 
Tehachapi-Cummings Co Water Dist 
P.O. Box 326 
Tehachapi, CA  93561 

Bella Vista Water Co 
Attention Gerald Hyneman 
P.O. Box 15309 
Weldon, CA  93283 

 
Brock Mutual Water Co 
12001 Brockridge Court 
Bakersfield, CA  93309 

 

Antelope Valley-East Kern 
Water Agency 
6500 West Avenue N 
Palmdale, CA  93551 

Bodfish Water Co 
P.O. Box 842 
Lake Isabella, CA  93240 

 
Tejon-Castaic Water Dist 
P.O. Box 1000 
Lebec, CA  93243 

 
Bakersfield City Water Resource Dept 
1000 Buena Vista Road 
Bakersfield, CA 93311 

Buttonwillow County Water Dist 
P.O. Box 874 
Buttonwillow, CA  93206 

 
California Water Service Co 
3725 South "H" Street 
Bakersfield, CA  93304 

 
Berrenda Mesa Water Dist 
14823 Highway 33 
Lost Hills, CA 93249-9734 

Cawelo Water Dist 
17207 Industrial Farm Road 
Bakersfield, CA  93308-9801 

 
Edgemont Acres Water Co 
P.O. Box 966 
North Edwards, CA  93523 

 
Buena Vista Water Storage Dist 
P.O. Box 756 
Buttonwillow, CA  93206 

Edmonston Acres Muni Water Co 
25465 Barbara Street 
Arvin, CA  93203 

 
Friant Water Users Authority 
854 North Harvard Avenue 
Lindsay, CA  93247-1715 

 
Casa Loma Water Co 
1016 Lomita Drive 
Bakersfield, CA  93307 

Erskine Creek Water Co 
P.O. Box 656 
Lake Isabella, CA  93240 

 
West Kern Water Dist 
P.O. Box 1105 
Taft, CA  93268-1105 

 

Kern River Groundwater Sustainability 
Agency 
City Hall North 
1600 Truxtun Avenue 
Bakersfield, CA 93301 

Vaughn Water Co. 
10014 Glenn Street 
Bakersfield, CA  93312 

 
Greenfield County Water Dist 
551 Taft Highway 
Bakersfield, CA  93307 

 
Edmonston Acres Muni Water Co 
25465 Barbara Street 
Arvin, CA  93203 

Gosford Road Water Assoc 
13958 Gosford Road 
Bakersfield, CA  93313 

 
Kern Delta Water Dist 
501 Taft Highway 
Bakersfield, CA  93307 

 
Goose Lake Water Co 
16232 Palm Avenue 
Bakersfield, CA  93314 

California Regional Water Quality  
Control Board/Lahontan Region 
15095 Amargosa Road - Bld 2, Suite 210 
Victorville, CA  92392 

 
Kern Water Bank Authority 
1620 Mill Rock Way, Suite 500 
Bakersfield, CA 93311 

 
Wheeler Ridge-Maricopa Water Dist 
12109 Highway 166 
Bakersfield, CA  93313-9630 



Kern-Tulare Water Dist 
5001 California Avenue, Suite 102 
Bakersfield, CA  93309-1692 

 
La Hacienda Water Co, Inc. 
P.O. Box 60679 
Bakersfield, CA  93386-0679 

 
Indian Wells Valley Water Dist 
P.O. Box 1329 
Ridgecrest, CA  93556 

Lamont Storm Water Dist 
P.O. Box 543 
Lamont, CA  93241 

 
Los Angeles Dept of Water & Power 
111 North Hope Street, Rm 1121 
Los Angeles, CA  90012 

 
Kern River Valley Water Co 
P.O. Box 1260 
Lake Isabella, CA  93240 

Davenport Mutual Water Assn 
P.O. Box 1503 
Rosamond, CA  93560 

 
Mountain Mesa Water Co 
12707 Highway 178 
Lake Isabella, CA  93240 

 

Lake of the Woods 
Mutual Water Co. 
7025 Cuddy Valley Road 
Frazier Park, CA  93225 

Mettler County Water Dist 
1822 Steven Drive 
Bakersfield, CA  93313 

 
North of the River Muni Water Dist 
P.O. Box 5638 
Bakersfield, CA  93388-5638 

 
Lebec County Water Dist 
P.O. Box 910 
Lebec, CA  93243 

North Kern Water Storage Dist 
P.O. Box 81435 
Bakersfield, CA  93380-1435 

 
Pinion Pines Mutual Water Co 
1467 Tecuya Street 
Frazier Park, CA  93225 

 
Lost Hills Water Dist 
1405 Commercial Way, Suite 125 
Bakersfield, CA  93309 

Olcese Water Dist 
P.O. Box 60679 
Bakersfield, CA 93386-0679 

 
Riverkern Mutual Water Co 
P.O. Box 856 
Kernville, CA  93238 

 
North Edwards Water Dist 
13001 Claymine Road 
North Edwards, CA  93523 

Rand Communities Co Water Dist 
P.O. Box 198 
Randsburg, CA  93554 

 
Eastern Kern Resource Cons Dist 
300 South Richmond Road 
Ridgecrest, CA  93555-4436 

 
Oildale Mutual Water Co 
P.O. Box 5638 
Bakersfield, CA  93388 

Arvin Community Services Dist 
309 Campus Drive 
Arvin, CA  93203 

 
Midway School Dist 
P.O. Box 39 
Fellows, CA  93224 

 

Metro Water Dist of So CA 
Ms. Rebecca De Leon 
Environmental Planning Team 
700 N. Alameda Street, US3-230 
Los Angeles, CA  90012 

Kern Valley Resource Cons Dist 
P.O. Box 58 
Weldon, CA  93283 

 
Muroc Unified School Dist 
17100 Foothill Avenue  
North Edwards, CA  93523 

 
Antelope Valley Resource Cons Dist 
44811 Date Avenue, #G 
Lancaster, CA  93534-3136 

Lost Hills Union School Dist 
P.O. Box 158 
Lost Hills, CA  93249 

 
Richland-Lerdo Union School Dist 
331 Shafter Avenue 
Shafter, CA  93263 

 
Lerdo School Dist 
331 Shafter Avenue 
Shafter, CA  93263 



Mountain View School Dist 
8201 Palm Avenue 
Lamont, CA  93241 

 
Semi Tropic School Dist 
25300 Highway 46 
Wasco, CA  93280-9540 

 
Mojave Unified School Dist 
3500 Douglas 
Mojave, CA  93501 

Pond Union School District 
29585 Pond Road 
Wasco, CA  93280-9772 

 
South Fork Union School Dist 
5225 Kelso Valley Road 
Weldon, CA  93283 

 
Norris School Dist 
6940 Calloway Drive 
Bakersfield, CA  93312 

Rosedale Union School Dist 
2553 Old Farm Road 
Bakersfield, CA 93312 

 
Taft City School Dist 
820 North 6th Street 
Taft, CA  93268 

 
Rio Bravo-Greeley Union School Dist 
6521 Enos Lane 
Bakersfield, CA  93314 

Sierra Sands Unified School Dist 
113 Felspar 
Ridgecrest,  CA  93555 

 
Vineland School Dist. 
8701 Weedpatch Highway 
Bakersfield, CA  93307 

 
Shafter High School Dist 
526 Mannel Avenue 
Shafter, CA  93263 

Standard School Dist 
1200 North Chester Avenue 
Oildale, CA 93308 

 
Maricopa Unified School Dist 
955 Stanislaus Street 
Maricopa, CA  93252 

 
Southern Kern Unified School Dist 
P.O. Box CC 
Rosamond, CA  93560 

Tehachapi Unified School Dist 
300 S Robinson Street 
Tehachapi, CA  93561 

 
Beardsley School Dist 
1001 Roberts Lane 
Bakersfield, CA  93308 

 
Taft Union High School Dist 
701 7th Street 
Taft,  CA  93268 

Wasco Union Elementary School Dist 
639 Broadway 
Wasco, CA  93280 

 
Buttonwillow Union School Dist 
42600 Highway 58 
Buttonwillow, CA  93206 

 
Wasco Union High School Dist 
P.O. Box 250 
Wasco, CA  93280 

Bakersfield City School Dist 
Education Center 
1300 Baker Street 
Bakersfield, CA 93305 

 
Delano Joint Union High School Dist 
1720 Norwalk Street 
Delano, CA  93215-1456 

 
Arvin High School 
900 Varsity Street 
Arvin, CA  93203 

Panama-Buena Vista School Dist 
4200 Ashe Road 
Bakersfield, CA  93313 

 
Edison School Dist 
P.O. Box 368 
Edison, CA  93220-0368 

 
Blake School Dist 
P.O. Box 53 
Woody, CA  93287 

West Kern Community College Dist 
Attn: Office of the President 
29 Emmons Park Drive 
Taft, CA  93268 

 
Fairfax Union School Dist 
1501 South Fairfax Road 
Bakersfield, CA  93307 

 
Caliente Union School Dist 
12400 Caliente Creek Road 
Caliente, CA  93518 



DiGiorgio School Dist 
Route 1, Box 34 
Arvin, CA  93203 

 

Greenfield Union School Dist 
Attn: Darrell Hawley, Director of Facilities 
1624 Fairview Road 
Bakersfield, CA  93307 

 
Delano Union School Dist. 
1405 12th Avenue 
Delano, CA  93215 

Elk Hills School Dist 
P.O. Box 129 
Tupman, CA  93276 

 
Kern Valley High School 
3340 Erskine Creek Road 
Lake Isabella, CA  93240 

 
El Tejon Unified School Dist 
P.O. Box 876 
Lebec, CA  93243 

General Shafter School Dist 
1825 Shafter Road 
Bakersfield, CA  93313 

 
Lamont School Dist 
8201 Palm Avenue 
Lamont, CA  93241 

 
Fruitvale School Dist. 
7311 Rosedale Highway 
Bakersfield, CA  93308-5738 

McFarland Unified School Dist 
601 Second Street 
McFarland, CA  93250 

 

U.S. Marine Corps 
Attn:  Patrick Christman 
Western Regional Environmental Officer 
Building 1164/Box 555246 
Camp Pendleton, CA  92055-5246 

 
Kern Community College Dist 
2100 Chester Avenue 
Bakersfield, CA  93301 

Lakeside Union School Dist 
14535 Old River Road 
Bakersfield, CA  93311 

 

Terra-Gen 
  Randy Hoyle, Sr. Vice Pres 
11512 El Camino Real, Suite 370 
San Diego, CA  92130 

 
Kernville Union School Dist 
3240 Erskine Creek Road 
Lake Isabella, CA 93240 

U.S. Army 
Attn:  Tim Kilgannon, Region 9 
Coordinator 
Office of Strategic Integration 
721 - 19th Street, Room 427 
Denver, CO  80202 

 

Congentrix Sunshine, LLC 
  Rick Neff 
9405 Arrowpoint Blvd 
Charlotte, NC  28273 

 
Maple School Dist 
29161 Fresno Avenue 
Shafter, CA  93263 

U.S. Navy 
Attn:  Steve Chung 
Regional Community & Liaison Officer 
1220 Pacific Highway 
San Diego, CA  92132-5190 

 

Wind Stream, LLC 
  Albert Davies 
1275 - 4th Street, No. 107 
Santa Rosa, CA  95404 

 

U.S. Army 
Attn:  Philip Crosbie, Chief 
Strategic Plans, S3, NTC 
P.O. Box 10172 
Fort Irwin, CA  92310 

U.S. Air Force 
Attn:  David Bell/AFCEC CZPW 
Western Regional/Leg Branch 
510 Hickam Avenue, Bld 250-A 
Travis AFD, CA  94535-2729^ 
 

 

PG&E 
  Steven Ng, Manager 
Renewal Dev, T&D Intercon 
77 Beal Street, Room 5361 
San Francisco, CA  94105 

 
Buena Vista Resource Cons Dist 
P.O. Box 756 
Buttonwillow, CA  93206 

EDP Renewables Company 
  North America, LLC 
53 SW Yamhill Street 
Portland, OR  97204 

 

Kelly Group 
  Kate Kelly 
P.O. Box 868 
Winters, CA  95694 

 

Renewal Resources Group 
   Holding Company 
 Rupal Patel 
113 South La Brea Avenue, 3rd Floor 
Los Angeles, CA  90036 

Bill Barnes, Dir of Asset Mgt 
AES Midwest Wind Gen 
P.O. Box 2190 
Palm Springs, CA  92263-2190 

 

Recurrent Energy 
  Seth Israel 
300 California Street, 8th Floor 
San Francisco, CA  92109 

 

Fotowatio Renewable Ventures 
  Sean Kiernan 
44 Montgomery Street, Suite 2200 
San Francisco, CA  94104 



Michael Strickler, Sr Project Mgr 
Iberdrola Renewables 
1125 NW Couch St, Ste 700, 7th Fl 
Portland, OR 97209 

 
Robert Burgett 
9261 - 60th Street, West 
Mojave, CA  93501 

 

Darren Kelly, Sr. Business Mgr 
Terra-Gen Power, LLC 
1095 Avenue of the Americas, 25th 
Floor, Ste A 
New York, NY  10036-6797 

Beyond Coal Campaign/Sierra Club 
  Sarah K. Friedman 
1417 Calumet Avenue 
Los Angeles, CA  90026 

 

Wm Bolthouse 
Attn:  Troy Carrigton 
7200 E. Brundage Lane 
Bakersfield, CA  93307 

 

Wayne Mayes, Dir Tech Serv 
Iberdrola Renewables 
1125 NW Couch St, Ste 700, 7th Fl 
Portland, OR  97209 

Earth Justice, Research & Policy 
Attn:  Adenike Adeyeye 
50 California Street, Suite 500 
San Francisco, CA  94111 

 

Colliers International 
Attn:  Stephen Haupt 
10000 Stockdale Highway, Suite 102 
Bakersfield, CA  93311 

 

Tehachapi Area Assoc of Realtors 
  Carol Lawhon, Assoc Exe, IOM 
803 Tucker Road 
Tehachapi, CA  93561 

Sierra Club Environmental Law Program 
Attn:  Nathan Matthews 
85 - 2nd Street, 2nd Floor 
San Francisco, CA  94105 

 

Santa Barbara County Planning 
Attn:  Gary Kaiser 
123 E Anapamu Street, 3rd Fl 
Santa Barbara, CA  93101 

 

Structure Cast 
Larry Turpin, Sales Mgr 
8261 McCutchen Road 
Bakersfield, CA  93311 

Law Office of Todd Cardiff 
19010 First Avenue, Suite 219 
San Diego, CA  92101 

 

California Resources Corporation, LLC 
Attn:  Holly Arnold 
10800 Stockdale Highway 
Bakersfield, CA  93311 

 

Ventura Co. Air Pollution Control Dist 
Attn:  Tyler Harris  
669 County Square Drive, 2nd Fl 
Ventura, CA  93003 

Sierra Club of Los Angeles 
Attn:  Dr. Tom Williams 
4117 Barrett Road 
Los Angeles, CA  90032 

 

City of Taft 
Attn:  Dave Noerr 
P.O. Box 206 
Taft, CA  93268 

 

San Joaquin Valley Op & Maint 
Attn:  Mark Dedon 
3401 Crow Canyon Road 
San Ramon, CA  94583 

SCS Engineers 
Attn:  Jessica O'Brien 
4900 California Avenue  
Bakersfield, CA  93307 

 

OXY 
Attn:  Sisoe Geoger 
10800 Stockdale Highway 
Bakersfield, CA  93311 

 

Cal Environmental Protection Agency/ 
Dept of Toxic Substances Control, Reg 1 
Attn: Dave Kereazis, Permit Div - CEQA  
8800 Cal Center Drive, 2nd Floor 
Sacramento, CA 95826 

Moxley Int 
Attn:  Larry Moxley 
6208 Timber Creek 
Bakersfield, CA  93308 

 

Kern County Taxpayers Association 
Attn:  Michael Turnipseed 
331 Truxtun Avenue 
Bakersfield, CA  93301 

 

Kern Audubon Society 
Attn:  Frank Bedard, Chairman 
4124 Chardonnay Drive 
Bakersfield, CA  93306 

Leadership Counsel for Justice & 
Accountability 
1527 - 19th Street, Suite 212 
Bakersfield, CA  93301 

 

Jardin Comunitario 
Attn:  Elosia and Arturo Fernandez 
670 Ohanneson Avenue 
Shafter, CA  93263 

 

U.S. Bureau of Land Management 
Attn:  Jeff Prude 
3801 Pegasus Drive 
Bakersfield, CA  93309 

AECOM 
Attn:  Sarah Esterton 
999 Town and Country Road 
Orange, CA  92868 

 

Jardin Comunitario 
Attn:  Rodrigo Romo 
P.O. Box 795  
Shafter, CA  93263 

 

Wegis and Young 
Attn: Mike Young 
12816 Johmani Drive 
Bakersfield, CA  93312 



Jardin Comunitario 
Attn:  Amalia Belecher 
700 S Shafter Avenue, SP 73 
Shafter, CA  93263 

 

Aera 
Attn:  Andy Anderson 
10000 Ming Avenue 
Bakersfield, CA  93311 

 

Day Centery Murphy 
Attn:  Tracy Hunckler 
3620 American River Drive, Ste 205 
Sacramento, CA  95864 

ERM 
Attn:  Denise Toombs 
1277 Treat Boulevard, Suite 500 
Walnut Creek, CA  94597 

 

U.S. Bureau of Land Management  
Attn:  Sara Acridge 
2800 Cottage Way, RM W-1623 
Sacramento, CA   95825 

 

Jardin Comunitario 
Attn:  Samuel Romo 
654 Vasquez Avenue  
Shafter, CA  93263 

Dee Jaspar and Associates, Inc. 
Attn:  Dee Jaspar 
2730 Unicorn Road, Suite A 
Bakersfield, CA  93308 

 

W.M. Beaty & Assoc  
Attn:  Boby Rynearson 
P.O. Box 990898 
Redding, CA  96099-0898 

 

Ramsgate Engineering  
Attn:  Kerrie Roberts 
2331 Cepheus Court 
Bakersfield, CA  93308 

CIPA 
Attn:  Willie Rivera 
1200 Discovery Drive, Suite 100 
Bakersfield, CA  93309 

 

Aera 
Attn:  Kathy Miller 
10000 Ming Avenue 
Bakersfield, CA  93311 

 

Holder Law Group 
Attn:  Jason Holder 
339 - 15th Street, Suite 202 
Oakland, CA  94612 

Aera 
Attn:  Cindy Pollard 
10000 Ming Avenue 
Bakersfield, CA  93311 

 

California Resources Corporation, LLC 
Attn:  Bill Gillespie 
10800 Stockdale Highway 
Bakersfield, CA  93311 

 

Paul Hastings 
Attn:  Michael Balster 
55 Second Street, 24th Floor 
San Francisco, CA  94105 

LINN Energy, LLC 
Attn:  Trent Rosenlieb 
5201 Truxtun Avenue, Suite 100 
Bakersfield, CA  93309 

 

Chevron, USA 
Attn:  John Gruber 
9525 Camino Media 
Bakersfield, CA  93311 

 

IOPA 
Attn:  Les Clark 
4520 California Avenue, Suite 230 
Bakersfield, CA  93309 

Canary, LLC 
7778 South Union Avenue 
Bakersfield, CA  93307 

 

Chevron, USA 
Attn:  Carla Musser 
9525 Camino Media 
Bakersfield, CA  93311 

 

WSPA 
Attn:  Suzanne Noble 
901 Tower Way, Suite 300 
Bakersfield, CA  93309 

Chevron, USA 
Attn:  Robin Fleming 
9525 Camino Media 
Bakersfield, CA  93311 

 

Exxon/Mobil Production Company 
Attn:  Troy Tranquada 
12000 Calle Real 
Goleta, CA  93117 

 

California Resources Corporation, LLC 
Attn:  Joe Ashley 
10800 Stockdale Highway 
Bakersfield, CA  93311 

EDF Renewable Energy 
Attn:  Rick Miller 
505 - 14th Street, Suite 1150 
Oakland, CA  94612 

 

Hathaway, LLC 
Attn:  Chad Hathaway 
P.O. Box 81385 
Bakersfield, CA  93380 

 

E&B Natural Resources Management 
Attn:  Jim Tague 
1600 Norris Road 
Bakersfield, CA  93309 

Halliburton 
Attn:  Steve Pruett 
34722 Seventh Standard Road  
Bakersfield, CA  93314 

 

Macpherson Oil Company 
Attn:  John Miller 
P.O. Box 5368 
Bakersfield, CA  93388 

 
GE Energy 
13000 Jameson Road 
Tehachapi, CA  93561 



Macpherson Oil Company 
Attn:  Phil Sorbet 
P.O. Box 5368 
Bakersfield, CA  93388 

 

Venoco, Inc. 
Attn:  Ian Livett 
6267 Carpentaria Avenue, Suite 100 
Carpentaria, CA  93013 

 
Hess Corporation  
1675 Chester Avenue  
Bakersfield, CA  93301 

Seneca Resources Corporation  
Attn:  Brad Elliott 
2131 Mars Court 
Bakersfield, CA  93308 

  

Mt Poso CoGen Company, LLC 
Attn:  Paul Sorbet 
100 Wilshire Boulevard, Suite 800 
Santa Maria, CA  90401 

 

Macpherson Oil Company 
Attn:  Tim Lovley 
P.O. Box 5368 
Bakersfield, CA  93388 

Naftex Operating Company 
Attn:  Randy Horne 
P.O. Box 308 
Edison, CA  93220 

 
Tricor Refining, LLC 
1134 Manor Street 
Bakersfield, CA  93308 

 
Vintage Production California  
9600 Ming Avenue, Suite 300 
Bakersfield, CA  93311 

San Joaquin Refining 
Attn:  Cyrus Mojibi 
3129 Standard Street 
Bakersfield, CA  93308 

 

Kern County Cattleman's Assoc. 
Attn:  Austin Snedden 
9501 West Lokern Road 
McKittrick, CA  93251 

 

Kern Oil and Refining 
Attn:  Jacob Belin, Jr. 
7724 East Panama Lane 
Bakersfield, CA  93307 

Kern County Farm Bureau 
801 Mount Vernon Avenue  
Bakersfield, CA  93312 

 
Sequoia Riverland Trust 
427 South Garden Street 
Visalia, CA  93277 

 
Western States Petroleum Association 
1415 "L" Street, Suite 900 
Sacramento, CA   95814 

Kern Citizens for Energy 
Attn:  Jimmy Yee 
5001 California Avenue, Suite 211 
Bakersfield, CA  93309 

 

Greater Bakersfield Chamber of 
Commerce 
Attn:  Nick Ortiz 
1725 Eye Street 
Bakersfield, CA  93301 

 

Kern Citizens for Energy 
Attn:  Tracy Leach 
P.O. Box 558 
Bakersfield, CA  93302 

Kern County Black Chamber of 
Commerce 
P.O. Box 81171 
Bakersfield, CA  93380 

 
Greater Lamont Chamber of Commerce 
P.O. Box 593 
Lamont, CA  93241 

 

Kern County Hispanic Chamber of 
Commerce 
Attn:  Jay Tamsi 
1601 "H" Street, Suite 201A 
Bakersfield, CA  93301 

Shafter Chamber of Commerce 
336 Pacific Avenue  
Shafter, CA  93263 

 
Wasco Chamber of Commerce 
1280 Poplar Avenue  
Wasco, CA  93280 

 
Arvin Chamber of Commerce 
P.O. Box 645  
Arvin, CA  93203 

Kern Citizens for Sustainable Govn't 
1801 Oak Street 
Bakersfield, CA  93301 

 

Kern Economic Development 
Corporation  
Attn:  Richard Chapman 
2700 "M" Street, Suite 200 
Bakersfield, CA  93301 

 
Delano Chamber of Commerce 
931 High Street 
Delano, CA  93215 

Grazing Advisory 
c/o Farm & Home Office 
1031 South Mount Vernon 
Bakersfield, CA  93307 

 
Kern County Board of Trade 
1115 Truxtun Avenue, 5th Floor 
Bakersfield, CA  93301 

 
Taft Chamber of Commerce 
400 Kern Street  
Taft, CA  93268 



Regional Water Quality Control Board 
  Central Valley Region 
Attn:  Mary Nichols 
11020 Sun Center Drive, Suite 200 
Rancho Cordova, CA 95670 

 
Kern Ground Water Authority 
P.O. Box 20820 
Bakersfield, CA  93390-0850 

 
State Water Resources Control Board 
P.O. Box 100 
Sacramento, CA  95812-0100 

Wonderful Farms 
6801 East Lerdo Highway  
Shafter, CA  93263 

 
Wm. Bolthouse Farms 
7200 East Brundage Lane 
Bakersfield, CA  93307 

 
Grimmway Farms 
P.O. Box 81498 
Bakersfield, CA  93380 

Braum Electric 
Attn:  John Braum 
300 East Belle Terrace 
Bakersfield, CA  93307 

 

Sun Pacific 
Attn:  Bob DiPiazza 
1095 East Green Street  
Pasadena, CA  91106 

 
Tejon Ranch 
P.O. Box 1000 
Lebec, CA  93243 

Ensign 
Attn:  Larry Lorenz 
7001 Charity Avenue  
Bakersfield, CA  93308 

 

Earthjustice 
Attn:  Liz Judge 
50 California Street, Suite 500 
San Francisco, CA  94111 

 

Sunview Cold Storage 
Attn:  Marko Zaninovich 
31381 Pond Road, Suite 4 
McFarland, CA  93250 

PCL Industrial Services 
Attn:  Joe Carrieri 
1500 Union Avenue  
Bakersfield, CA  93307 

 

Braum Electric 
Attn:  Kevin Blakenship 
301 East Belle Terrace 
Bakersfield, CA  93307 

 

Baker Hughes 
Attn:  Rick Pierucci 
3901 Fanucchi Way 
Shafter, CA  93263 

Sturgeon Services Int'l 
Attn:  John Powell 
3511 Gilmore Avenue  
Bakersfield, CA  93308 

 

Key Energy Services, Inc. 
Attn:  Graham Blaiber 
5080 California Avenue 
Bakersfield, CA  93309 

 

 
William L. Trivitt 
4509 Devlin Court 

Bakersfield, CA  93311 

Weatherford Completions 
Attn:  Gregg Hurst 
5060 California Avenue, Suite 1150 
Bakersfield, CA  93309 

 

PLCL Plus Int'l, Inc. 
Attn:  Bill Scroggins 
12418-B Rosedale Highway 
Bakersfield, CA  93312 

 

Nabors Completion & Production 
Attn:  Alan Pouds 
3651 Pegasus Drive, Suite 101 
Bakersfield, CA  93308 

Harlan Chappelle 
Alta Mesa Holdings, LP 
15021 Katy Freeway, Suite 400 
Houston, TX  77094 

 

Sturgeon Services Int'l 
Attn:  Paul Sturgeon 
3511 Gilmore Avenue  
Bakersfield, CA  93308 

 

Schlumberger Oilfield Services 
Attn:  Rob Watson 
2157 Mohawk Street  

Bakersfield, CA  93308 

Robert McJilton 
Axis Petroleum Company 
2420 East 28th Street, Suite 5 
Signal Hill, CA  90755 

 

Alan Adler 
ABA Energy Corporation 
7612 Meany Avenue 
Bakersfield, CA  93308 

 

Total Western 
Attn:  Jeff Jordan 
2811 Fruitvale Avenue  
Bakersfield, CA  93308 

Carl Dean 
Bellaire Oil Company 
5299 DTC Boulevard, Suite 1300 
Greenwood Village, CO  80111 

 

Amiel David 
Amrich Energy, Inc. 
5315 FM 1960 Road West #B132 
Houston, TX  77069 

 

Charles Albright 
Albright, Mr. Charles C. 'Jock,'  III 
729 W. 16th Street, #B8 
Costa Mesa, CA  92627 



Robert Ferguson 
Bob Ferguson - Independent 
30448 Rancho Viejo Road, Suite 172 
San Juan Capistrano, CA  92675 

 

Bruce Berwager 
B&H Energy Partners, LLC 
335 N. Sierra Vista Road 
Santa Barbara, CA  93108 

 

Casey Armstrong 
Armstrong Petroleum Corporation 
P.O. Box 1547 
Newport Beach, CA  92659 

Rey Javier 
Brea Canon Oil Company 
23903 South Normandie 
Harbor City, CA  90710 

 

Clifton Simonson 
BFLP (Bentley Family L.P.) 
1746-F S. Victoria Avenue, #382 
Ventura, CA  93003 

 

Kevin Kane 
Bayswater Exploration & Product, LLC 
730 17th Street, Suite 610 
Denver, CO  80202 

Theresa Mitchell 
Bud's Oil Company, Inc. 
P.O. Box 413 
Edison, CA 93220 

 

Tom Gladney 
Bodog Resources, LLC 
1835 Riada Drive 
New Braunfels, TX  78132 

 

Wolf Regener 
BNK Petroleum, Inc. 
760 Paseo Camarillo, Suite 350 
Camarillo, CA  93010 

Robert Hodges 
Cal E.D.I., Inc. 
2200 Pacific Coast Highway, #302 
Hermosa Beach, CA  90254 

 

Rick Niemann  
Bridgemark Corporation 
17671 Irvine Boulevard, Suite 217 
Tustin, CA  92780 

 

George Brayton 
Brayton-Hodges Petroleum 
P.O. Box 3751 
Seal Beach, CA  90740 

Andrew Prestridge 
Cascade Resources, LLC 
290 Maple Court, Suite 290 
Ventura, CA  93003 

 

James Morrison 
C&M Oil Company & Investments, LLC 
P.O. Box 2427 
Bakersfield, CA  93303 

 

Bruce Holmes 
Brittany Oil Co. 
23556 Highway 166 
Maricopa, CA 93252 

Anthony Rausin 
Cimarron Oil, LLC 
9251 Brunello Court 
Bakersfield, CA  93314 

 

Ted Lamare 
California Petroleum Holdings, Inc. 
506 Santa Monica Boulevard, Suite 218 
Santa Monica, CA  90401 

 

Jeanne Case 
C. Case Company, Inc. 
7010 West Cerini Avenue 
Riverdale, CA  93656 

Jeff Collier 
City of Whittier 
13230 Penn Street 
Whittier, CA  90602 

 

Randall Howard 
Central Resources, Inc. 
1775 Sherman Street, #2600 
Denver, CO  80203 

 

Stephen Brooks 
Capitol Oil Corporation 
3840 Watt Avenue, Building B 
Sacramento, CA  95821 

Sherwin Yoelin 
Columbine Associates 
808 Dolphin Circle 
Encinitas, CA  92024 

 

Robert Sterling 
Cirque Resources. LP 
475 17th Street, Suite 1600 
Denver, CO  60202 

 

Mark Plummer 
Chestnut Petroleum, Inc. 
2201 N. Central Expressway, Suite 240 
Richardson, TX  75080 

Bruce Webster 
Concordia Resources, Inc. 
400 Capitol Mall, Suite 900 
Sacramento, CA  95814 

 

Mel Riggs 
Clayton Williams Energy, Inc. 
6 Desta Drive, Suite 6500 
Midland, TX  79705 

 

Phil McPherson 
Citadel Exploration (COIL) 
417 31st Street, Unit A 
Newport Beach, CA  92663 

Wayne Estill 
Drilling Exploration & Operating Co. 
30423 Canwood Street, #107 
Agoura Hills, CA  91301 

 

Stephen Snow 
Commander Oil Co., Ltd. 
28212 Kelly Johnson Pkwy, #195 
Valencia, CA  91355 

 

Julie Blake 
CMO, Inc. 
5001 California Avenue, Suite 105 
Bakersfield, CA  93309 



Ty Stillman 
EOG Resources, Inc. 
600 - 17th Street, Suite 1100 N 
Denver, CO  80202 

 

Bob Cree 
Cree Oil Limited 
3250 Cherry Avenue 
Long Beach, CA  90807 

 

Terry Budden 
Compass Global Resources 
P.O. Box 2858 
Carmel, CA  93921 

Michael Decker 
Gasco Energy, Inc. 
7979 E. Tufts Avenue, Suite 1150 
Denver, CO  80237 

 

Jim Hutchings 
E & T, Limited Liability Company 
21520-G Yorba Linda Boulevard, #554 
Yorba Linda, CA  92887 

 

Gary Buntmann 
Crimson Resources Management 
410 Seventeenth Street, #1010 
Denver, CO  80202 

Richard Field 
Golden Gate Oil, LLC 
2370 Skyway Drive, Suite 101 
Santa Maria, CA  93455 

 

Phillip Sorbet 
ERG Resources, LLC 
333 Clay Street, Suite 4400 
Houston, TX  77002 

 

Jerome Magee 
Emjayco, L.P. 
3189 Danville Boulevard, Suite 240 
Alamo, CA  94507 

Chad Hathaway 
Hathaway, LLC 
P.O. Box 81385 
Bakersfield, CA  93380-1385 

 

Rusty Risi 
General Production Service, Inc. 
P.O. Box 344 
Taft, CA  93268 

 

Richard Setser 
Ferguson Resources, Inc. 
P.O. Box 2508 
Bakersfield, CA  93303 

David Herley 
Herley Kelley Company 
P.O. Box 7397 
Long Beach, CA  90807 

 

C.E. Olsen 
H.T. Olsen Oil & Gas 
P.O. Box 579 
Paso Robles, CA  93446 

 

Robert Lee 
George Kahn Operating Company 
25 Fifteenth Place, #601 
Long Beach, CA  90802 

Fred Holmes 
Holmes Western Oil Corporation 
4300 Midway Road 
Taft, CA  93268 

 

Darren Katic 
Hawker Energy 
326 S. PPCH, Suite 102 
Redondo Beach, CA  90277 

 

Bennett Yannkowitz 
Harmon International Petroleum, LLC 
P.O. Box 5778 
Beverly Hills, CA  90209 

John Whisler 
Incremental Oil and Gas, LLC 
600 - 17th Street, Suite 2625-S 
Denver, CO  80202 

 

Joel Noyes 
Hess Corporation 
1501 McKinney Street 
Houston, TX  77010 

 

Renick Sampson 
Hellman Properties, LLC 
P.O. Box 2398 
Seal Beach, CA  90407 

Jim Kellogg 
K.M.T. Oil Company 
P.O. Box 386 
Sun City, CA  92586 

 

Howard Caywood 
Howard E. Caywood, Inc. 
500 Hilliard Street 
Taft, CA  93268 

 

Bruce Holmes 
Holmes Oil Company 
24115 Western Minerals Road, POB 219 
Maricopa, CA  93252 

Bob Shore 
Kern River Holdings, Inc. 
7700 Downing Street 
Bakersfield, CA  93308 

 

Dave Jones 
Island Energy Partners, LLC 
5451 South Durango Drive, Suite 110 
Las Vegas, NV  89113 

 

Brian DeWitt 
Hoyt Energy, LLC 
4520 California Avenue, Suite 310 
Bakersfield, CA  93309 

Chris Garner 
Long Beach Gas & Oil 
211 East Ocean Boulevard, Suite 500 
Long Beach, CA  90802 

 

Donald Kelly 
Kelpetro Operating, Inc. 
P.O. Box 17831 
Reno, NV  89511 

 

Rob Graner 
J. B. Graner Oil Company 
3377 California Avenue 
Long Beach, CA  90755 



Terry English 
Mission Oil Company 
P.O. Box 81566 
Bakersfield, CA  93380 

 

Richard Langdon 
KMD Operating Company, LLC 
2170 Buckthorne Place, Suite 240 
Tomball, TX  77380 

 

Ken Hudson 
Kern Bluff Resources, LLC 
P.O. Box 3262 
La Jolla, CA  92038 

Ernest Filippi 
Modus, Inc. 
P.O. Box 1809 
Porterville, CA  93258 

 

Gregg Kozlowski 
MAKOIL, Inc. 
25371 Commercentre Drive, Suite 120 
Lake Forest, CA  92630 

 

Ron Bowman 
LBTH, Inc. 
5574 B Everglades Street 
Ventura, CA  93003 

Alberto Vasquez 
Optima Conservation Resources 
13089 Peyton Drive, #C420 
Chino Hills, CA  91709 

 

Dick Mitchell 
Mitchell-Grossu Oil Company 
5375 E. 2nd Street, Suite 200 
Long Beach, CA  90803 

 

Richard Mertz 
Mertz, Mr. Richard S. 
P.O. Box 50250 
Eugene, OR  97405 

Bruce Johnston 
Pacific Operators Offshore, Inc. 
P.O. Box 5565 
Oxnard, CA  93031 

 

Joe Sill 
O'Brien-Sill 
1508 18th Street, Suite 320 
Bakersfield, CA  93301 

 

J.M. Kerr 
MKCA, LLC 
901 Tower Way, Suite 302 
Bakersfield, CA  93309 

Blake Davenport 
Peak Operator LLC 
300 Esplanade Drive, Suite 1810 
Oxnard, CA  93036 

 

CE Peter Allen 
P & M Oil 
2109 Gundry Avenue 
Signal Hill, CA  90755 

 

Douglas Off 
Ojai Oil Company 
400 W. Ventura Boulevard, Suite 100 
Camarillo, CA  93010 

Joe Rose 
Petro Resources 
1730 Art Street 
Bakersfield, CA  93312 

 

Vladimir Katic 
Pacific States Energy, LLC 
1500 Rosecrans Avenue, Suite 500 
Manhattan Beach, CA  90266 

 

Daniel Finley 
Pacific Operating Company 
P.O. Box 967 
Houston, TX  77001 

Rodger Hunt 
Power Run, LLC 
P.O. Box 3087 
Redondo Beach, CA  90277 

 

Karen Wicke 
Pearson-Sibert Oil Company 
2304 Huntington Drive, #200 
San Marino, CA  91108 

 

Steven Coombs 
Patriot Resources LLC 
1565 Las Canoas Road 
Santa Barbara, CA  93105 

Wolf Regener 
R & R Resources, LLC 
760 Paseo Camarillo, Suite 350 
Camarillo, CA  93010 

 

Kenneth Hunter 
PetroRock, LLC 
4700 Stockdale Highway, Suite 120 
Bakersfield, CA  93309 

 

Jeff Williams 
Petro Capital Resources, LLC 
3600 Pegasus Dr., Unit 6 
Bakersfield, CA  93308 

Ken Teague 
Rock Creek Oil, LLC 
26000 Commercentre Drive 
Lake Forest, CA  92630 

 

Mark Choury 
PRE Resources, LLC 
1888 Sherman Street, Suite 200 
Denver, CO  80203 

 

Peter Dinkelspiel 
Pioneer Midway Oil Company 
29 Tarry Lane 
Orinda, CA  94563 

Louis Witte 
Salt Creek Oil, LLC 
4521 Witte Street 
Bakersfield, CA  93308 

 

Karthik Revana 
Reef Ridge Energy Company LLC 
17418 Ridge Top Drive 
Houston, TX  77090 

 

John Alexander 
Pyramid Oil Company 
P.O. Box 832 
Bakersfield, CA  93302 



LP Brown, III 
Shale Energy International 
1070-B West Causeway Approach 
Mandeville, LA  70471 

 

Ron Surgener 
S & S Oil Company 
1406 N. Chester Avenue 
Bakersfield, CA  93308 

 

H.L. Evans 
Ridgeway Corporation 
6500 Meadowglade 
Moorpark, CA  93021 

Gregg Kozlowski 
Stone Cabin Resources, LLC 
25371 Commercentre Drive, Suite 120 
Lake Forest, CA  92630 

 

Renick Sampson 
Sampson Operators 
301 Ultimo Avenue 
Long Beach, CA  90814 

 

Roger Hartley 
Sacramento Energy, Inc. 
P.O. Box 2551 
Bakersfield, CA  93303 

John McKeown 
Synergy Oil & Gas 
6433 E. 2nd Street 
Long Beach, CA  90803 

 

Alan Rimel 
Sojitz Energy Venture, Inc. 
2000 W Sam Houston Prk So, Ste 1450 
Houston, TX  77042 

 

Tim Smale 
Sequoia Exploration, Inc. 
7208 St. Andrews Drive 
Bakersfield, CA  93309 

George Witter 
Temblor Petroleum Company LLC 
5201 California Avenue, Suite 340 
Bakersfield, CA  93309 

 

Brad DeWitt 
Summit Energy, LLC 
4520 California Avenue, Suite 310 
Bakersfield, CA  93309 

 

Pilsbury Winthrop Shaw Pittman LLP 
Attn: Norman F. Carlin, Blaine I. Green 
Four Embarcadero Center, 22nd Floor 
San Francisco, CA 94111 

Robert Richardson 
Towne Exploration Company 
5949 Sherry Lane, Suite 1610 
Dallas, TX  75255 

 

John Moran 
Tamarack Oil and Gas LLC 
1401 Commercial Way, Suite 100 
Bakersfield, CA  93309 

 

David Suek 
Stephens Production Co - Rockies Div 
1825 Lawrence Street, Suite 300 
Denver, CO  80202 

Richard Woodall 
Virginia Oil & Land Company 
P.O. Box 82515 
Bakersfield, CA  93380 

 

Deborah Sycamore 
TGC Resources LLC 
770 L Street, Suite 932 
Sacramento, CA  95814 

 

Warren Treacher 
Sun Mountain Oil & Gas 
438 Encina Avenue 
Davis, CA  95616 

Daniel Franchi 
Watt Mineral Resources 
2716 Ocean Park Boulevard, Suite 2025 
Santa Monica, CA  90405 

 

William Trumbull 
Trumbull Oil Properties LLC 
333 Tigertail Road 
Los Angeles, CA  90049 

 

Harry Barnum 
TEG Oil & Gas USA, Inc. 
21 S. California Street, Suite 305 
Ventura, CA  93001 

Joseph Grigg 
American Energy Operations, Inc. 
550 N. Brand Boulevard, #1960 
Glendale, CA  91203 

 

Kerry Zemp 
Vista Energy, LLC 
1520 Las Canoas Road 
Santa Barbara, CA  93105 

 

Rob Thompson 
Thompson Energy Resources, LLC 
2833 1 Las Cabos 
Laguna Niguel, CA  92677 

Gregory Brown 
Breitburn Energy 
515 S. Flower Street, 48th Floor 
Los Angeles, CA  90071 

 

Steven Marshall 
Western Energy Production 
P.O. Box 7068 
Rancho Santa Fe, CA  92067 

 

Tim Smale 
U.S. Oil & Gas 
7208 St. Andrews Drive 
Bakersfield, CA  93309 

Chris Hall 
Drilling & Production Co. 
P.O. Box 4120 
Torrance, CA  90510 

 

Bruce Conway 
B.E. Conway Energy, Inc. 
P.O. Box 2050 
Orcutt, CA  93457 

 

Robert Dowell 
Warren Exploration and Production 
100 Oceangate, Suite 950 
Long Beach, CA  90802 



Donald Macpherson 
Macpherson Energy Corporation 
100 Wilshire Boulevard, Suite 800 
Santa Monica, CA  90401 

 

Frank Komin 
California Resources Corporation 
111 W. Ocean Boulevard, Suite 800 
Long Beach, CA  90802 

 

Caltrans – Planning South Branch 
Attn: Alec Kimel 
1352 West Olive Ave 
P.O. Box 12616 
Fresno, CA  93778 

Hormoz Ameri 
Naftex Operating Company 
1900 Avenue of the Stars, Suite 2450 
Los Angeles, CA  90067 

 

Stephen Layton 
E & B Natural Resources Management 
1600 Norris Road 
Bakersfield, CA  93308 

 

Dave Cosgrove 
Beta Offshore 
111 W. Ocean Boulevard, Suite 1240 
Long Beach, CA  90802 

Ramon Elias 
Santa Maria Energy 
2811 Airpark Drive 
Santa Maria, CA  93455 

 

Linn Energy 
Attn: Tim Crawford 
JPMorgan Chase Tower 
600 Travis, Suite 5100 
Houston, TX  77002 

 

Jeff Cooper 
Cooper & Brain, Inc. 
P.O. Box 1177 
Wilmington, CA  90748 

Bill Buss 
The Termo Company 
3275 Cherry Avenue 
Long Beach, CA  90807 

 

Jeff Smith 
Maranatha Petroleum, Inc. 
1601 "H" Street, Suite 200 
Bakersfield, CA  93301 

 

Rod Eson 
Foothill Energy LLC 
P.O. Box 131512 
Spring, TX  77393 

Kenneth Hunter 
Vaquero Energy, Inc. 
P.O. Box 13550 
Bakersfield, CA  93389 

 

Marc Traut 
Renaissance Petroleum, LLC 
P.O. Box 20456 
Bakersfield, CA  93390 

 

Brad Califf 
Longbow, LLC 
1701 Westwind, Suite 126 
Bakersfield, CA  93301 

Wegis and Young  
Attn: Greg Wegis  
12816 Jomani Dr. 
Bakersfield CA   93312 

 

Barry McMahan 
Seneca Resources Corp. 
1201 Louisiana Street, Suite 400 
Houston, TX  77002 

 

Johnny Jordan  
Matrix Oil Corporation  
104 W. Anapamu, Suite C 
Santa Barbara, CA  93101 

California Department of  
Parks and Recreation 
1416 9th Street 
Sacramento, CA  95814 

 

Charles Comfort 
TRC Operating Company, Inc. 
P.O. Box 227 
Taft, CA  93268 

 

Mike Kranyak  
San Joaquin Facilities Management 
4520 California Avenue, Suite 300 
Bakersfield, CA  93308 

California Environmental  
Protection Agency  
1001 I Street 
P.O Box 2815 
Sacramento, CA  95812-2815 

 
Larry Huskins Venoco, Inc. 
370 17th Street, Suite 3260 
Denver, CO  80202 

 

Craig Barto 
Signal Hill Petroleum 
2633 Cherry Avenue 
Signal Hill, CA  90755 

California Director of Government 
Affairs 
Attn: Bill Allayaud 
910 K Street, Suite 300 
Sacramento, CA 95814 

 

US Army Corps of Engineers 
Sacramento District 
Attn.: Tambour Eller  
1325 J Street 
Sacramento, CA  95814-2922 

 

Stanford Eschner 
Trio Petroleum LLC 
5401 Business Park South, Suite 115 
Bakersfield, CA  93309 

Earthworks, Oil and Gas Accountability 
Project 
Attn: Jhon Arbelaez 
2150 Allston Way, Suite 460 
Berkley, CA 94704 

 

California Native American 
Heritage Commission 
Capitol Mall, Room 364 
Sacramento, CA  95814 

 

Eric Miller 
South Valley Farms 
15443 Beech Avenue 
 Wasco, CA  93280 



Office of Planning and Research State 
Clearinghouse and Planning Unit 
Attn: Scott Morgan 
1400 10th Street P.O. Box 3044 
Sacramento, CA  95812 

 

South Coast Air Quality  
Management District  
21865 Copley Drive 
Diamond Bar, CA  91675 

 

California Natural Resources Agency  
Secretary Wade Crowfoot 
1416 Ninth Street, Suite 1311 
Sacramento, CA  95814 

Los Padres Forest Watch 
Attn: Jeff Kuyper 
P.O. Box 831 
Santa Barbara, CA 93102 

 

Nossaman LLP 
Attn: Gregory W. Sanders 
18101 Von Karman Ave, Suite 1800 
Irvine, CA 92612 

 
State Department of Water Resources 
P.O Box 942836 
Sacramento, CA  94236-001 

Kern County Water Agency  
James M. Beck, General Manager 
P.O. Box 58 
Bakersfield, CA  93302-0058 

 
Kern County Water Agency 
3200 Rio Miranda Dr. 
Bakersfield, CA  93308 

 

Central Valley Flood  
Management Planning 
3310 El Camino Ave, Rm 151 
Sacramento, CA  95821 

Bakersfield Association of Realtors  
Ronda Newport, President 
2300 Bahamas Drive 
Bakersfield, CA  93309 

 

Association of Irritated Residents 
Attn: Tom Frantz 
29389 Fresno Ave 
Shafter, CA 93263 

 

Natural Resources Defense Council 
Attn: David Pettit, Senior Attorney 
1314 Second Street 
Santa Monica, CA 90401 

Holland & Knight LLP 
Attn: Jennifer Hernandez, Charles L. 
Coleman, Daniel Golub 
50 California Street, Ste 2800 
San Francisco, CA 94611 

 

Manatt, Phelps & Phillips LLP 
Attn: Craig A. Moyer 
695 Towne Center Drive, 14th Floor 
Costa Mesa, CA 92626 

 

Christian Marsh 
Downey Brand LLP 
455 Market Street, Suite 1500 
San Francisco, CA 94105 
 

Hanna & Morton LLP 
Attn: Edward Renwick 
444 South Flower Street, Ste 2530 
Los Angeles, CA 90071 

 

Shute, Mihaly & Weinburg LLP 
Attn: Rachel B. Hooper, Heather Minner 
396 Hayes Street 
San Francisco, CA 94102 

 

Center for Biological Diversity 
Attn: Hollin N. Kretzmann, Clare 
Lakewood 
1212 Broadway, Ste 800 
Oakland, CA 94612 

Center on Race, Poverty, and the 
Environment 
Attn: Caroline Farrell 
1999 Harrison Street, Ste 650 
Oakland, CA 94612 

 

Earthjustice 
Attn: Byron Jia-Boa Chan 
Colin O’Brien 
50 California Street, Suite 500 
San Francisco, CA 94111 

 

Natural Resources Defense Council 
Attn: Mary K. Umekubo 
111 Sutter Street, 21st Floor 
San Francisco, CA 94104 

Natural Resources Defense Council 
Attn: Margaret T. Hsieh 
40 West 20th Street, 11th Floor 
New York, NY 10011 

 

Sierra Club 
Attn: Elizabeth F. Benson 
2101 Webster Street, Ste 1300 
Oakland, CA 94612 

 

Kern Economic Development Corp  
Tamara Baker, Investor Relations 
2700 M Street, Suite 200 
Bakersfield, CA  93301 

 
Kern River Watermaster 
P.O. Box 81435 
Bakersfield, CA  93380-1435 

  
Leland Bell Farms, Inc.  
David Bell,  
1499 East Los Angeles St 
Shafter, CA  93263 

 
Kern Inyo Mono Building Trades Council 
John Spaulding 
200 W Jeffrey St 
Bakersfield, CA 93305 

 
State Water Resources Control Board  
John Borkovich, P.G., Groundwater 
 P.O. Box 100 
Sacramento, CA  95812-0100 

  
Plains All American  
Joanne Pruitt 
Director, Engineering & Quality Control 
333 Clay Street, Ste. 1200  
Houston, TX 77002 
 

  
Plains All American Pipeline 
James Buchanan 
Sr. Environmental Regulatory & Comp 
333 Clay Street, Suite 1600  
Houston, TX 77002  
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Nathan Eady 
Dianna Beck 
2370 Skyway Drive, Suite 101 
Santa Maria CA 93455 
 

  
Steve Greig 
Director, Government Affairs 
Plains All American Pipeline 
5951 Encina Rd., Suite 100 
Goleta CA 93110 
 

 
Home Builders Association of Kern 
County  
P.O. Box 21118 
Bakersfield, CA  93390 

 
Five America North Combustion  
Peter Decker 
3232 Rio Mirada, Suite C4 
Bakersfield, CA  93308 

  
North Kern Water Storage District  
Richard Diamond, General Manager 
P.O. Box 81435 
Bakersfield, CA  93380-1435 

  
Kern County Superindendent of Schools  
1300 17th Street - City Centre 
Bakersfield, CA  93301-4533 

 
National Association of Royalty Owners 
Edward S. Hazard, President 
179 Niblick Road, #418 
Paso Robles, CA  93446-4845 

  
Natural Resource Defense Council  
Guilia C. S. Good Stephani,  
111 Sutter St., 20th Floor 
San Francisco, CA  94104 

  
Earthjustice  
Yana Garcia,  
50 California St., Suite 500 
San Francisco, CA  94111 

San Joaquin Valley Air Pollution Control 
District  
Arnaud Marjollet, Director of Permit Services 
34946 Flyover CourtBakersfield, CA  
93308-9725 

  
California Department of Transportation  
District 6 
Alec Kimmel, Associate Transportation Planner 
1352 W. Olive Avenue 
Fresno, CA  93778-2616 

 
Wonderful Orchards  
Joseph C. MacIlvaine, President 
6801 East Lerdo Highway 
Shafter, CA  93263 

 
Clean Water and Air Matter (CWAM)  
12430 Backdrop Court 
Bakersfield, CA  93306 

 
South Valley Farms  
Eric Miller, General Manager 
15443 Beech Avenue 
Wasco, CA  93280 

 
Sierra Club  
Kern-Kaweah Chapter 
Babak Naficy, Attorney 
1504 Marsh St. 
San Luis Obispo, CA  93401 

CA Department of Fish & Wildlife  
Central Region 
Julie Vance, Acting Regional Manager 
1234 East Shaw Avenue 
Fresno, CA  93710 

 
LiUNA 
2005 W. Pico Boulevard 
Los Angeles, CA 90006 
 

  
The Center on Race, Poverty & the 
Environment  
Sofia Parino, Senior Attorney 
1012 Jefferson Street 
Delano, CA  93215 

D.S. Schroeder OST,  
11911 Sandy River Ct. 
Bakersfield, CA  93311 

 
Vaquero  
Wyatt Shipley, Operations Manager 
15545 Hermosa Road 
Bakersfield, CA  93309 

 
Sequoia Riverland Trust  
Adam Livingston,  
427 South Garden Street 
Visalia, CA  93277 

 
Carolyn Lozo 
Oil and Gas GHG Mitigation Branch 
Industrial Strategies Division 
P.O. Box 2815 
Sacramento, CA   95812 

  
Janet Stockton,  
18050 Johnson Rd. 
Bakersfield, CA  93314 

  
Kern County Farm Bureau  
Greg Wegis, President 
801 South Mount Vernon Avenue 
Bakersfield, CA  93307-2888 

 
Audubon California 
Garry George 
Renewable Energy Director 
4700 Griffin Ave 
Los Angeles, CA 90031 

  
Committee for a Better Arvin 
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Committee for a Better Shafter  
209 Golden West Ave 
Shafter, CA 93263 
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1.  PROJECT DESCRIPTION  
1.1  Project Location 
 
The project area is located in the western half of Kern County (County) and encompasses 3,700 square 
miles, which generally includes most of the San Joaquin Valley Floor portion of Kern County up to an 
elevation of 2,000 feet and additional areas in the southern portion of the project area. The project boundary 
is defined by the San Luis Obispo, Monterey, and Santa Barbara County lines on the west; the Kings and 
Tulare County lines on the north; the 2,000-foot elevation contours, squared off to the nearest section line 
on the east; and the northern boundary of the Los Padres National Forest and portions of the San Emigdo 
and Tehachapi Mountains on the south. The project boundary is based on information regarding areas with 
potential or confirmed oil and gas resources within the County’s jurisdiction. The location of the project 
area is shown in Figure 1-1 (Project Area Regional Location). 
 
Kern County is California’s third-largest county in land area, encompassing 8,202 square miles. Located at 
the southern end of the Central Valley, Kern County serves as the gateway to southern California, the San 
Joaquin Valley, and California’s high desert. The geography of Kern County is diverse, containing 
mountainous areas, agricultural lands, and desert areas. 
 
Kern County is bounded by Kings, Tulare, and Inyo Counties on the north; San Bernardino County on the 
east; Los Angeles and Ventura Counties on the south; and Santa Barbara and San Luis Obispo Counties on 
the west. The County includes 11 incorporated cities within the San Joaquin Valley portion, including 
Arvin, Bakersfield, Delano, Maricopa, McFarland, Shafter, Taft, and Wasco. Oil and gas exploration and 
development activities have historically occurred in the San Joaquin Valley Floor portion of the County 
and are likely to occur within this area in the coming decades. For this reason, the SREIR evaluates potential 
impacts of future oil and gas exploration and production activities, to be specified, in a defined boundary 
as shown in Figure 1-1 (Project Area Regional Location), below. For purposes of this project, this area 
will be referred to as the Project Boundary Area. 
 
The Project Boundary Area includes all unincorporated lands within the 409-square-mile Metropolitan 
Bakersfield General Plan. However, the Project Boundary Area excludes portions of Metropolitan 
Bakersfield that are within the jurisdiction of the City of Bakersfield, and excludes all other city 
jurisdictions, including: Taft, Delano, Shafter, Arvin, McFarland, Maricopa, and Wasco. The Project 
Boundary is based on generally available information regarding areas with potential or confirmed oil and 
gas resources within the County's jurisdiction. 
 
The Kern County General Plan Update describes the San Joaquin Valley region as “the southern San 
Joaquin Valley below an elevation of 1,000 feet mean sea level (MSL)” within Kern County. The San 
Joaquin Valley portion is characterized by relatively low rainfall, averaging less than 10 inches per year. 
Average temperatures are relatively high, and total evaporation exceeds total precipitation. Summers are 
relatively cloudless, hot, and dry. Winter is generally mild, but an occasional freeze does occur and may 
cause substantial agricultural damage. The average length of the growing season is 265 days. The San 
Joaquin Valley region is within the southern end of the San Joaquin Valley Air Basin, managed by the San 
Joaquin Valley Air Pollution Control District. This district encompasses Fresno, Kings, Madera, Merced, 
San Joaquin, Stanislaus, and Tulare Counties, as well as the San Joaquin Valley portion of Kern County. 
Further, the San Joaquin Valley region is within the Tulare Lake Groundwater Basin, which includes the 
Kern River Hydrographic Unit and the Poso Hydrographic Unit. 
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A total of 100 active or abandoned oil fields are currently delineated by California Geologic Energy 
Management Division (CalGEM) are located within the Project Boundary Area (Figure 1-2, 
Administrative Oilfields in the Project Area by Subarea and Oilfield Status [Active or Abandoned]). 
As shown on Table 1-1, these CalGEM-delineated oil fields vary widely in size—from the smallest, 
Kernsumner and Temblor East Well Fields at 0.2 square miles, to the largest, Midway Sunset Well Field at 
99.7 square miles. Oil and gas production also occurs outside of CalGEM-delineated oilfield boundaries. 
 

Table 1-1: Oil Fields Currently Delineated by CalGEM within the Project Boundary Area 

Count Administrative Oil Field (Alpha Order) 
Square 
Miles* Acres* 

1 Ant Hill 1.7 1,098.0 
2 Antelope Hills 4.4 2,823.7 
3 Antelope Plains Gas (Abd) 0.3 160.5 
4 Asphalto 4.6 2,975.5 
5 Beer Nose 1.0 644.8 
6 Belgian Anticline 15.4 9,864.9 
7 Bellevue 3.6 2,326.4 
8 Blackwells Corner 3.6 2,308.1 
9 Bowerbank 16.2 10,352.4 

10 Buena Vista 46.9 29,993.3 
11 Buttonwillow Gas (Abd) 10.0 6,378.7 
12 Cal Canal Gas 5.5 3,515.2 
13 Calders Corner 1.5 970.0 
14 Canal 3.9 2,476.7 
15 Canfield Ranch 13.3 8,536.4 
16 Capitola Park 1.0 651.5 
17 Carneros Creek 1.5 967.3 
18 Chico Martinez 2.6 1,634.8 
19 Cienaga Canyon 0.6 402.4 
20 Comanche Point 1.9 1,202.7 
21 Cymric 21.5 13,757.8 
22 Devils Den 12.8 8,175.4 
23 Dyer Creek 0.4 239.9 
24 Eagle Rest 0.5 309.3 
25 Temblor, East (Abd) 0.2 154.6 
26 Edison 34.0 21,742.3 
27 Elk Hills 72.9 46,630.7 
28 English Colony 1.1 681.5 
29 Fruitvale 18.3 11,714.2 
30 Garrison City Gas (Abd) 4.7 3,017.4 
31 Gonyer Anticline (Abd) 0.5 344.9 
32 Goosloo 3.0 1,935.4 
33 Greeley 9.4 6,022.4 
34 Jasmin 10.3 6,607.4 
35 Jerry Slough (Abd) 0.5 318.0 
36 Kern River 25.8 16,532.6 
37 Kern Bluff 4.2 2,668.6 
38 Kern Front 19.0 12,136.1 
39 Kernsumner (Abd) 0.2 159.7 
40 Lakeside 1.3 804.0 
41 Landslide 2.1 1,373.9 
42 Los Lobos 6.1 3,892.3 
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Table 1-1: Oil Fields Currently Delineated by CalGEM within the Project Boundary Area 

Count Administrative Oil Field (Alpha Order) 
Square 
Miles* Acres* 

43 Lost Hills 33.2 21,273.1 
44 McClung (Abd) 0.5 319.6 
45 McDonald Anticline 3.7 2,372.4 
46 McKittrick 10.6 6,776.8 
47 Midway – Sunset ** 99.7 63,832.8 
48 Monument Junction 3.3 2,085.6 
49 Mountain View 28.5 18,251.2 
50 Mount Poso 45.9 29,360.5 
51 Antelope Hills, North 3.9 2,466.8 
52 Belridge, North 9.1 5,800.9 
53 Coles Levee, North 15.1 9,671.0 
54 Shafter, North 7.5 4,768.3 
55 Tejon, North 9.2 5,914.3 
56 Edison, Northeast 0.6 408.8 
57 Lost Hills, Northwest 8.6 5,507.7 
58 Semitropic Gas, Northwest (Abd) 0.5 322.5 
59 Paloma 29.7 18,985.0 
60 Pioneer 1.0 642.8 
61 Pleito 3.0 1,927.3 
62 Poso Creek 30.9 19,806.9 
63 Railroad Gap 1.7 1,101.2 
64 Rio Bravo 6.1 3,925.0 
65 Rio Viejo 4.1 2,641.7 
66 Rose 5.5 3,522.1 
67 Rosedale 3.6 2,321.0 
68 Rosedale Ranch 5.0 3,213.3 
69 Round Mountain 19.2 12,265.9 
70 Round Mountain South 0.4 276.7 
71 San Emidio Nose 7.6 4,880.5 
72 San Emigdio (Abd) 0.5 306.1 
73 San Emigdio Creek (Abd) 0.5 340.7 
74 Semitropic 25.1 16,077.3 
75 Seventh Standard 0.5 320.3 
76 Shafter (Abd) 0.5 321.2 
77 Shafter Southeast Gas (Abd) 1.0 641.5 
78 Shale Flats Gas (Abd) 1.0 647.1 
79 Shale Point Gas 0.6 387.2 
80 Bellridge, South 25.3 16,218.0 
81 Coles Levee, South 17.7 11,328.4 
82 Lakeside, South (Abd) 0.3 160.4 
83 Stockdale 2.4 1,567.5 
84 Strand 7.9 5,068.5 
85 Tejon 11.3 7,227.8 
86 Tejon Flats (Abd ) 0.3 161.0 
87 Tejon Hills 6.7 4,283.2 
88 Temblor Hills 1.0 643.9 
89 Temblor Ranch 0.5 318.4 
90 Ten Section 7.4 4,725.9 
91 Trico Gas ** 6.8 4,359.4 
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Table 1-1: Oil Fields Currently Delineated by CalGEM within the Project Boundary Area 

Count Administrative Oil Field (Alpha Order) 
Square 
Miles* Acres* 

92 Union Ave. 1.0 655.3 
93 Valpredo 0.3 163.1 
94 Wasco 4.0 2,575.6 
95 Welcome Valley 0.8 490.4 
96 Bellevue, West 2.0 1,248.3 
97 Jasmin, West (Abd) 0.5 321.6 
98 Wheeler Ridge 8.1 5,203.7 
99 White Wolf 1.3 846.3 
100 Yowlumne 10.1 6,446.8 

 TOTAL 931.4 596,198.3 
Source:  California Division of Oil, Gas and Geothermal Resources, Field Boundaries, March 6, 2013. 
Notes:  
* Numbers are approximate. 
** Oil field is located on the border of Kern County and an adjacent county; acreages within Kern County are 

approximate. 
Key:  
Abd = Abandoned. 
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Figure 1-1: Project Area Regional Location 
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Figure 1-2: Administrative Oilfields in the Project Area by Subarea 

and Oilfield Status (Active or Abandoned) 
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1.2  Project Setting  
 
On November 9, 2015, the Kern County Board of Supervisors approved amendments to Title 19 of the 
Kern County Zoning Ordinance (Ordinance), Chapter 19.98 (Oil and Gas Production) and related sections 
of the Ordinance to address oil and gas exploration and operation activities within the project area in greater 
detail. The Board of Supervisors also certified an EIR analyzing the impacts of the amendments and the 
implementation of future oil and gas development activities expected to be undertaken pursuant to the 
amended Ordinance in accordance with CEQA. As discussed in more detail in Section 1.5, below, the 
previously approved Ordinance amendments and certified EIR were directed to be set aside on March 26, 
2020, pursuant to an opinion issued by the Appellate Court on February 25, 2020. The Appellate Court 
opinion rejected most of the legal challenges to the certified EIR except for five “CEQA violations” that 
the County must correct “in the event it decides to present the Ordinance (in its present or a modified form) 
to the Board for reapproval.” The County is preparing this SREIR to provide analysis addressing the CEQA 
deficiencies found by the Appellate Court decision. The Draft SREIR will provide compliance for CEQA 
for the reconsideration by the Planning Commission and Board of Supervisors of the Zoning Ordinance 
revisions focused on Oil and Gas Local Permitting.  
 
Although the project area encompasses 3,700 square miles, the proposed project includes only 
unincorporated County land. Therefore, the Project includes unincorporated County land within the 409-
square-mile Metropolitan Bakersfield Planning Area (a joint planning area containing both County and City 
land) but excludes all adjacent City of Bakersfield land. The Project also excludes all other city jurisdictions, 
such as Taft, Delano, Shafter, Arvin, McFarland, Maricopa, and Wasco. Lands under the jurisdiction of 
various state and federal agencies, including the Bureau of Land Management, U.S. Fish and Wildlife 
Service, and the California State Lands Commission, are also included within the 3,700-square-mile project 
area but are excluded from the Project impact analysis. Ancillary equipment and land uses (e.g., pipelines 
and access roads on unincorporated County lands) are included in the project area and regulated by the 
County even though such equipment and land uses may serve wells on non-jurisdictional County lands 
(e.g., incorporated cities or federal/state lands).The Project impact analysis conservatively assumes that all 
new well activities in Kern County would occur within the portion of the project area subject to the County’s 
jurisdiction. Non-jurisdictional portions of the project area are included as part of the cumulative Project 
impact analysis. 
 
To facilitate detailed analysis, the Project impact analysis divides the project area into three Project 
Subareas, the Western Subarea, the Central Subarea and the Eastern Subarea, which generally reflect major 
transportation corridors. The locations of the three Project Subareas are shown on Figure 1-3 (Project 
Subareas).  
 
The Western Subarea consists of 1,714 square miles (1,096,842 acres) and is generally bounded by the 
Kern County border on the north and west, Los Padres National Forest on the south, and Interstate 5 on the 
east. The Western Subarea contains many of the large-scale oil and gas extraction-level operations in the 
project area and includes 37 active oil and gas fields. Five of these oil and gas fields are the largest in 
California by production volume. The Western Subarea also includes dispersed agricultural operations and 
unincorporated areas around the cities of Taft and Maricopa. 
 
 



 
KERN COUNTY PLANNING AND NATURAL RESOURCES DEPARTMENT 

Revisions to Title 19- Kern County Zoning Ordinance (2020-A) Focused on Oil and Gas Local Permitting 
 

April 29, 2020 9 Initial Study/Notice of Preparation 

 

 
Figure 1-3: Project Subareas 
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The Central Subarea consists of 1,025 square miles (656,003 acres) and is generally bounded by the Kern 
County border on the north, Interstate 5 on the west, and State Routes 65 and 223 on the east. The Central 
Subarea contains 21 active oil and gas fields, some with large-scale production activity. The Central 
Subarea contains some of the County’s deepest wells, with oil operations co-locating with predominant 
agricultural activities in this subarea. The Central Subarea contains parts of the unincorporated Metropolitan 
Bakersfield area and includes unincorporated areas around the cities of Shafter, Delano, Wasco, and 
McFarland. 
 
The Eastern Subarea consists of 953 square miles (609,889 acres) and is generally bounded by the County 
border on the north, State Routes 65 and 223 on the west, and mountain ranges on the east and the south. 
The Eastern Subarea contains 20 active oil and gas fields, along with several large-scale oil and gas 
production areas, such as the Kern River Oilfield north of the City of Bakersfield. The Eastern Subarea 
includes parts of the unincorporated Metropolitan Bakersfield area and unincorporated areas around the 
city of Arvin.  
 
Kern County is the largest oil-producing county in the state. In 2012, 43,000 active oil and gas, dry gas, 
and gas storage wells, 78% of all active wells in California, were located in Kern County. In addition, 80% 
of all oil and natural gas produced in California came from wells in Kern County. The first commercially 
developed oilfield in Kern County was the McKittrick Field, which was developed in 1898. Development 
was facilitated by the presence of the Southern Pacific Railroad from Bakersfield to McKittrick. The Kern 
River Field, north of Bakersfield, was established in 1899 with the discovery of oil at that time. By 1903, 
796 wells had produced almost 17 million barrels of oil from the Kern River Field. In the mid-1930s, several 
oilfields were found in large anticlines in Miocene oil sands beneath the valley floor. These discoveries 
were made following the advent of the reflection seismograph. Discoveries included the Ten Section, 
Greeley, Rio Bravo, North Coles Levee, South Coles Levee, and Strand oil fields. 

1.3 Project Description 
 
The proposed project consists of the reconsideration of amendments to Title 19 of the Kern County Zoning 
Ordinance, Chapter 19.98 (Oil and Gas Production) and related sections of the Ordinance, and the 
implementation of future oil and gas development activities expected to be undertaken pursuant to the 
amended Ordinance. In January 2013, the California Independent Petroleum Association, Independent Oil 
Producers Agency and the Western States Petroleum Association (the “Project Proponents”) requested that 
the County consider amending the Ordinance to address oil and gas exploration and operation activities 
within the project area in greater detail. Under Chapter 19.112 of the Ordinance, amendments to the text of 
the Zoning Title of the Ordinance can only be initiated by the Kern County Board of Supervisors. On 
November 9, 2015, the County certified an EIR for the Project and approved the Ordinance amendments. 
As discussed in more detail in Section 1.5, below, the previously approved Ordinance amendments and 
certified EIR were directed to be set aside, effective March 26, 2020, pursuant to an Appellate Court opinion 
issued on February 25, 2020.  
 
The proposed project would amend the Zoning Ordinance to focus on local permitting for oil and gas 
exploration and operation activities within the project area in greater detail by: 
 

a)  Establishing updated development and implementation standards and conditions to address 
environmental impacts of pre-drilling exploration, well drilling, and the operation of wells and 
other oil and gas production-related equipment and facilities, including exploration, production, 
completion, stimulation, reworking, injection, monitoring, and plugging and abandonment; and 
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b)  Establishing new “Oil and Gas Conformity Review” and “Minor Activity Review” ministerial 
permit procedures for County approval of future well drilling and operations to ensure compliance 
with the updated development and implementation standards and conditions and provide for 
ongoing tracking and compliance monitoring. 

 
The primary changes that would be made to the Zoning Ordinance if the proposed project is approved by 
the County are as follows: 
 

a)  Chapter 19.98 of the Ordinance would be comprehensively overhauled to remove the “Unrestricted 
Drilling” section and to update the “Drilling by Ministerial Permit” and “Drilling by Conditional 
Use Permit” sections. This update would require that all new oil and gas wells for exploration or 
production obtain approval from the Kern County Natural Resources and Planning Department 
prior to commencing drilling. 

b)  A Tier System would be incorporated into Chapter 19.98 of the Ordinance to address the different 
land uses and zone districts where oil and gas activities occur. The Tier System would be made up 
of five distinct Tiers, including Tier 1, areas primarily consisting of existing oil and gas activities; 
Tier 2, areas primarily consisting of existing agricultural activities; Tier 3, areas primarily 
consisting of existing industrial development; Tier 4, areas primarily consisting of existing urban 
development in which oil and gas activities require a conditional use permit, and Tier 5 areas 
consisting of existing and future adopted Specific Plans. The locations of the Tier areas that would 
be added to the Ordinance are shown in Figure 1-4 (Oil and Gas Activity Tiers 1–5 Locations). 

c) An Oil and Gas Conformity Review would be required as part of the “Drilling by Ministerial 
Permit” Section that would be added to the Ordinance in the proposed amendments to allow for 
comprehensive review of all drilling activities. The review would require consistent, 
comprehensive mitigation based on defined Tiers of surrounding land uses, as would be specified 
in the amended Ordinance and in the Mitigation, Monitoring, and Reporting Plan (MMRP) that 
would be adopted with the proposed amendments. An application package would be submitted to 
the County that includes a site plan and written documentation ensuring compliance with all 
applicable development and implementation standards and conditions, including the MMRP. 

d) A Minor Activity Review would be required as part of the “Drilling by Ministerial Permit” section 
that would be added to the Ordinance in the proposed amendments to allow for comprehensive 
review of minor oil and gas activities. The review would require consistent, comprehensive 
mitigation based on defined Tiers of surrounding land uses, as would be specified in the amended 
Ordinance and in the MMRP. An application package would be submitted with written 
documentation ensuring compliance with all applicable Development and Implementation 
Standards and Conditions, including the MMRP. 

e). The Development and Implementation Standards and Conditions section of the Ordinance would 
be updated by the proposed amendments to require compliance with all applicable mitigation 
measures in the MMRP and additional regulatory requirements. Some of the new standards would 
include setbacks from sensitive receptors, reductions in the overall footprint of drilling areas, new 
screening requirements, and measures to avoid or reduce impacts to resources such as biological 
and cultural areas, groundwater, and air quality. 

f). For all Oil and Gas Conformity Review Site Plans submitted to the County, an applicant would be 
required to submit a signature block and statement as part of the application package. The signature 
block would provide for the signatures of the applicant and, if different, the Mineral Owner of the 
land subject to a proposed Site Plan. In addition, for activities occurring on split estate lands, where 
the Land/Surface Owner is different from the Mineral Owner, the signature block would provide 
for the signature of the Land/Surface Owner. For applications submitted with the required signature 
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block and statement, the first review by the County would take place within seven business days. 
If the County finds the application to be incomplete and requests additional information, a second 
review would take place within three business days upon receipt of the requested information. 

g). The proposed Ordinance amendments also include a separate application processing procedure for 
applications on split estate lands that are lacking a signature block signed by the Land/Surface 
Owner. For applications submitted without the required signature block and statement, the review 
process would take 30 days to allow time for surface owner consultation, with an automatic 30-day 
second review period. Should the applicant obtain the Land/Surface Owner’s signature during 
either 30-day review period, the application would be processed within seven days. However, 
applications would not be rejected for lack of a signature by the Land/Surface Owner. 

h). A new fee structure would be included to ensure that all mitigation is complied with and that the 
County will be sufficiently staffed to review all new applications. 

i). Other sections of the Ordinance would be updated by the proposed amendments to ensure 
consistency with the MMRP and other regulatory requirements. These sections include 19.08 – 
Interpretations and General Standards, 19.48 – Drilling Island (DI) District, 19.50 – Floodplain 
Primary District, 19.66 – Petroleum Extraction (PE) Combining District, 19.81 – Outdoor Lighting 
(Dark Skies Ordinance), 19.88 – Hillside Development, 19.102 – Permit Procedures, and 19.108 – 
Nonconforming Uses, Structures, and Lots. 

 
The Project impact analysis conservatively assumes that over a 25-year planning horizon an average of 
2,697 new producing wells per year could be drilled in the project area and subject to permitting under the 
amended Ordinance. The level of well drilling in any given year may be higher or lower than this average, 
consistent with the variations in well drilling activities that have historically occurred due to market and 
other conditions. “Producing wells” refers to oil and gas, dry gas, dry hole, and liquid petroleum gas wells. 
Each well drilled may be associated with a number of other oil and gas activities. For purposes of the Project 
impact analysis, oil and gas activities are divided into two sets of components: (1) construction activities, 
which may include but are not limited to geophysical surveys, access road and well pad construction, 
drilling, well completion and testing, distribution line construction, well re-working and workovers, well 
decommissioning, and well abandonment; and (2) operational activities, which may include but are not 
limited to geophysical monitoring, produced fluids and natural gas treatment, water management, well 
stimulation treatment, enhanced oil recovery activities, and water and waste gas injection via injection well.  
 
Wells may also need to be “re-worked” during the operating life span of the well to adjust for evolving field 
conditions or new technologies (e.g., well stimulation). Finally, decommissioning and abandonment 
involves well abandonment and plugging activities. Accordingly, while construction activities are 
considered separately from operational activities because of their limited duration, activities categorized as 
“construction” occur continually throughout exploration, development, production, and closure. 
Exploration, development, production, and closure involve the following short-term construction activities. 
At a particular site, these activities may take place in the order listed below or in a different sequence:  
 

• Geophysical Surveys;  
• Well Pad Preparation;  
• Testing;  
• Access Road Construction;  
• Electrical Distribution Line and Substation Construction;  
• Drilling;  
• Well Completion;  
• Construction of Oil, Gas Treatment Facilities;  
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• Construction of Water Treatment Facilities;  
• Steam Generator Construction;  
• Construction of Tankage and Containment Structures; 
• Pipeline Installation; 
• Construction of Sumps, Evaporation Ponds and Percolation Ponds;  
• Installation of Produced Water Injection Wells;  
• Construction of Fencing; 
• Administrative Facility Construction;  
• Well Re-Working and Workovers; 
• Well Stimulation; 
• Decommissioning and Abandonment; and  
• Reactivation of Idle Wells.  

 
During well operations, when oil is being produced, the following routine operations and maintenance 
activities occur at well locations:  
 

• Geophysical monitoring;  
• Treatment of Produced Water, Oil and Gas;  
• Water Management;  
• Enhanced Oil Recovery (EOR) Activities;  
• Injection Wells (Class II Fluids);  
• Sumps;  
• Percolation and Evaporation Ponds;  
• Vegetation Control;  
• Spill Prevention, Control, and Countermeasure (SPCC) Procedures;  
• Non-Hazardous Solid Waste Management;  
• Well, Pipeline, Tank and Vessel Testing and Maintenance;  
• Centralized Oil/Water Separation;  
• Steam Generators;  
• Electric Distribution Line and Substation Maintenance;  
• Access Road Maintenance;  
• Distribution of Crude Oil; and  
• Administrative Building and Personnel Housing.  

 
In addition to oil and gas wells, installation and operation of ancillary equipment and facilities are integral 
components of oil and gas exploration and production. All wells, for example, are connected by pipelines 
to tanks that separate oil from the other extracted liquids (primarily “produced water” from the same 
geologic strata as the oil or gas, along with water and additives that may be injected as steam or liquid to 
help extract the oil). Wells also have monitoring devices, and may have electric and telecommunication 
equipment, and waste gas collection lines. 
 
“Tank farms” that include tanks for separating oil and water, and storing oil and water, typically serve 
several wells and vary in size and distance from wells. Produced water collected in tanks is typically re-
used for further extraction purposes, stored in surface impoundments where it percolates into groundwater 
and/or evaporates, or disposed of by injection well. Some produced water requires treatment prior to reuse 
for extraction, or disposal, and some produced water is treated and reclaimed for other purposes. 
 
Extraction technologies include injecting large volumes of water (water flooding) or steam (steam flooding 
and cyclic steam injection) into production strata, and managing the time that each well is active and idle 
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to maximize the recovery efficiency. Additional ancillary equipment and facilities required for these 
enhanced recovery methods include producing steam, and pressurizing steam or water, typically through 
larger cogeneration plants serving the wellfields where these techniques are utilized. Personnel conducting 
wellfield construction, maintenance, and operating activities are typically dispatched from centralized 
facilities (most located in Bakersfield), although some workers are staffed on site, especially at larger 
oilfields. 

1.4 Project Objectives 
 
The County has defined the following objectives for the Project: 
 

• Update the County’s Zoning Ordinance to create a local permit for oil and gas activities so that 
County development standards and protective mitigation measures can be implemented for the 
purpose of reducing or eliminating potential significant adverse environmental impacts, to the 
extent feasible, of future oil and gas activities and, thereby, ensure that current County ordinances 
implement the Board of Supervisor’s policies to protect the health, safety, and general welfare of 
communities, residents, and visitors. 

• Encourage ongoing economic development by the oil and gas industry that creates quality, high-
paying jobs and promotes capital investment in Kern County, which enables the County to invest 
in capital improvement projects and social programs, which benefit County residents, retail 
businesses, and capital industries, which ensures the County’s fiscal stability. 

• Continue Kern County’s ongoing commitment to consult and cooperate with federal, state, 
regional, and local agencies by periodically reviewing adopted regulations to ensure the long-term 
viability of Kern County’s resources. 

• Continue to improve and streamline current energy regulations and increase County monitoring 
and involvement in state and federal energy legislation. 

• Protect areas of important mineral, petroleum, and agricultural resource potential for future use by 
promoting sustainability and encouraging Best Management Practices (BMPs), which are mutually 
beneficial, through strategic short- and long-range planning. 

•  Ensure the protection of environmental resources by emphasizing the importance of productive 
agricultural lands, the encouragement of planned urban growth, the promotion and implementation 
of clean air strategies to address existing air quality issues, and the promotion of long-term water 
conservation strategies, which will ensure the quality and adequacy of surface and groundwater 
supplies for future growth of all of Kern County’s industries and communities. 

• Contain new development within an area large enough to meet generous projections of foreseeable 
need but in locations that will not impair the economic strength derived from residential 
developments, agriculture, rangeland, mineral resources, or diminish the other amenities that exist 
in Kern County. 
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Figure 1-4: Oil and Gas Activity Tiers 1–5 Locations 
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The Project Proponents have defined the following objectives for the Project: 
  

• Create an effective regulatory and permitting process for oil and gas exploration and production 
that can be relied on by the County of Kern, as well as CalGEM and other responsible agencies. 

• Achieve an efficient and streamlined environmental review and permitting process for all oil and 
gas operations covered by the proposed Project. 

• Provide for economically feasible and environmentally responsible growth of the Kern County oil 
and gas industry. 

• Develop industry-wide best practices, performance standards, and mitigation measures that ensure 
adequate protection of public health and safety and the environment. 

• Increase oil and gas exploration and production in Kern County as a means of reducing California’s 
dependence upon foreign sources of energy. 

• Increase oil and gas exploration and production in Kern County as a means of increasing 
employment opportunities and economic prosperity for Kern County’s residents, businesses, and 
local government. 

1.5 SREIR Purpose  
 
The purpose of the SREIR is to provide analysis to address the five CEQA deficiencies in the Project’s EIR 
that were identified in the Appellate Court opinion issued on February 25, 2020. The County Board of 
Supervisors previously adopted the proposed Ordinance amendments and certified an EIR on November 9, 
2015. Several parties filed lawsuits challenging the adequacy of the certified EIR, and the cases were 
consolidated in the Kern County Superior Court. On April 20, 2018, the Court issued a judgment upholding 
the EIR except for two issues. The judgment did not vacate any portion of the Ordinance or the EIR. The 
County subsequently prepared and circulated a Draft Supplemental Environmental Impact Report (SEIR) 
in response to the judgment. The SEIR was certified by the County Board of Supervisors on December 11, 
2018, and was not legally challenged.  
 
Several parties appealed the Superior Court judgment. In October 2019, the Appellate Court rejected 
constitutional claims against the Ordinance amendments. On February 25, 2020, the Appellate Court issued 
an opinion that upheld the Superior Court judgment and the adequacy of the certified EIR except for “five 
areas in which the EIR did not comply with CEQA: (1) mitigation of water supply impacts; (2) impacts 
from PM2.5 emissions; (3) mitigation of conversion of agricultural land; (4) noise impacts; and (5) 
recirculation of the Multi-Well Health Risk Assessment for public review and comment.” The opinion set 
aside the previously approved Ordnance amendments and the certification of the EIR. The opinion further 
directs the County, “in the event it decides to present the Ordinance (in its present or a modified form) to 
the Board for approval, to correct the CEQA violations identified in this opinion,” to prepare “a revised 
EIR correcting the CEQA violations,” and to prepare and publish “responses to the comments received 
before certifying the revised EIR and reapproving the Ordinance.”  
 
In compliance with the Appellate Court opinion, the County will prepare and circulate an SREIR that will 
address the following issues to provide analysis on the five CEQA deficiencies in the EIR identified by the 
Appellate Court: 
 
(1) Mitigation of water supply impacts. Consistent with the opinion, the SREIR will consider feasible 
revisions to water supply Mitigation Measures 4.17-2 to 4.17-4 in the EIR, or new feasible measures, that 
would reduce the Project’s impacts on regional water supplies, such as by using additional amounts of oil 
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and gas produced water to meet regional irrigation or other applicable water demand. The SREIR analysis 
of regional water supply impacts will be brought up to date and include available information developed in 
conjunction with the implementation of the Sustainable Groundwater Management Act (SGMA) in the 
project area as discussed in the opinion. 
 
(2) Impacts from PM2.5 emissions. Consistent with the opinion, the SREIR will update the analysis of 
potential Project impacts from PM2.5 emissions, consider feasible mitigation measures for reducing 
potentially significant impacts, and, if applicable, discuss whether such impacts can be feasibly mitigated. 
The analysis will provide updated information concerning the project area’s air quality attainment status 
for PM2.5 emissions as discussed in the opinion.  
 
(3) Mitigation of conversion of agricultural land. The opinion determined that farmland impacts are not 
mitigated by the use of agricultural conservation easements such as included in Mitigation Measure 4.2-1 
of the EIR. Accordingly, the SREIR will consider other feasible farmland conversion mitigation measures 
that would reduce the Project’s farmland conversion impacts, such as well clustering as discussed in the 
opinion. Consistent with the opinion, the SREIR will also consider whether the EIR baseline for agricultural 
resources should be updated.  
 
(4) Noise impacts. Consistent with the opinion, the SREIR will analyze potential impacts from an increase 
in permanent and temporary ambient noise levels attributable to Project-related operational and 
construction activities, consider feasible mitigation measures for reducing potentially significant impacts, 
and, if applicable, discuss whether such impacts can be feasibly mitigated. The analysis will also consider 
whether the EIR baseline for noise should be updated as discussed in the opinion. 
 
(5) Recirculation of the Multi-Well Health Risk Assessment for public review and comment. The SREIR 
will include a Multi-Well Health Risk Assessment for public review and comment and will consider 
whether the assessment should be revised to reflect updated PM2.5 information, as discussed in the opinion. 
 
Consistent with the opinion, the County will prepare and publish responses to comments on the SREIR 
prior to the consideration by the Planning Commission and Board of Supervisors of the Final SREIR and 
proposed amended Zoning Ordinance.  
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2. Kern County Environmental Checklist Form  
2.1 Environmental Factors Potentially Affected 
 
The environmental factors checked below would be potentially affected by this project, involving at least 
one impact that is a “Potentially Significant Impact,” as indicated by the checklist on the following pages. 
 

 Aesthetics  Agriculture / Forestry Resources  Air Quality 

 Biological Resources  Culture Resources  Energy 

 Geology / Soils  Greenhouse Gas Emissions  Hazards and Hazardous 
Materials 

 Hydrology / Water Quality  Land Use / Planning  Mineral Resources 

 Noise  Population / Housing  Public Services 

 Recreation  Transportation  Tribal Cultural Resources 

 Utilities / Service Systems  Wildfire  Mandatory Findings of 
Significance 

2.2 Determination 
 
On the basis of this initial evaluation: 
 

 I find that the proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 

 
 I find that although the proposed project could have a significant effect on the environment, there will 
not be a significant effect in this case because revisions in the project have been made by or agreed to 
by the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared. 

 
 I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

 
 I find that the proposed project MAY have a “potentially significant impact” or “potentially significant 
unless mitigated” impact on the environment, but at least one effect 1) has been adequately analyzed in 
an earlier document pursuant to applicable legal standards, and 2) has been addressed by mitigation 
measures based on the earlier analysis as described on attached sheets. An ENVIRONMENTAL 
IMPACT REPORT is required, but it must analyze only the effects that remain to be addressed. 

 
 I find that although the proposed project could have a significant effect on the environment, because all 
potentially significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE 
DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated pursuant to 
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that earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that are 
imposed upon the proposed project, nothing further is required. 

Signature '---.. 

Cindi L. Hoover 

Printed Name 

April 29, 2020 20

April 29, 2020 

Date 

Kem County Planning & Natural Resources 

For 

Initial Study/Notice of Preparation 
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3. Evaluation of Environmental Impacts 
 
1. A brief explanation is required for all answers except “No Impact” answers that are adequately 

supported by the information sources a lead agency cites in the parentheses following each question. A 
“No Impact” answer is adequately supported if the referenced information sources show that the impact 
simply does not apply to projects like the one involved (e.g., the project falls outside a fault rupture 
zone). A “No Impact” answer should be explained where it is based on project-specific factors, as well 
as general standards (e.g., the project would not expose sensitive receptors to pollutants, based on a 
project-specific screening analysis). 

 
2. All answers must take account of the whole action involved, including off-site as well as on site, 

cumulative as well as project-level, indirect as well as direct, and construction as well as operational 
impacts. 

 
3. Once the lead agency has determined that a particular physical impact may occur, then the checklist 

answers must indicate whether the impact is potentially significant, less than significant with 
mitigation, or less than significant. “Potentially Significant Impact” is appropriate if there is substantial 
evidence that an effect may be significant. If there are one or more “Potentially Significant Impact” 
entries when the determination is made, an EIR is required. 

 
4. “Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the 

incorporation of mitigation measures has reduced an effect from “Potentially Significant Impact” to a 
“Less Than Significant Impact.” The lead agency must describe the mitigation measures, and briefly 
explain how they reduce the effect to a less than significant level. 

 
5. Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process, an 

effect has been adequately analyzed in an earlier EIR or negative declaration. Section 15063(c)(3)(D). 
In this case, a brief discussion should identify the following: 

 
a. Earlier Analyses Used. Identify and state where they are available for review. 

b. Impacts Adequately Addressed. Identify which effects from the above checklist were within the 
scope of and adequately analyzed in an earlier document pursuant to applicable legal standards, 
and state whether such effects were addressed by mitigation measures based on the earlier analysis. 

c. Mitigation Measures. For effects that are “Less than Significant with Mitigation Measures 
Incorporated,” describe the mitigation measures which were incorporated or refined from the earlier 
document and the extent to which they address site-specific conditions for the project. 

 
6. Lead agencies are encouraged to incorporate into the checklist references to information sources for 

potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or outside 
document should, where appropriate, include a reference to the page or pages where the statement is 
substantiated. 

 
7. Supporting Information Sources: A source list should be attached, and other sources used or individuals 

contacted should be cited in the discussion. 
 
8. This is only a suggested form, and lead agencies are free to use different formats; however, lead 

agencies should normally address the questions from this checklist that are relevant to a project’s 
environmental effects in whatever format is selected. 
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9. The explanation of each issue should identify: 
 

a. the significance criteria or threshold, if any, used to evaluate each question; and 

b. the mitigation measure identified, if any, to reduce the impact to less than significance. 
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Issues 

Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 
 
II. AGRICULTURE AND FOREST RESOURCES. Would the project: 
 
a) Convert Prime Farmland, Unique Farmland, or 

Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of the 
California Resources Agency, to nonagricultural 
use? 

    

b) Conflict with existing zoning for agricultural use, or 
Williamson Act contract?     

c) Conflict with existing zoning for, or cause rezoning 
of, forest land (as defined in Public Resources Code 
section 12220(g)) or timberland (as defined in 
Public Resources Code section 4526) or timberland 
zoned Timberland Production (as defined by 
Government Code Section 51104 (g),  

    

d) Result in the loss of forest land or conversion of 
forest land to non-forest use?     

e) Involve other changes in the existing environment 
which, due to their location or nature, could result in 
conversion of Farmland to nonagricultural use or 
conversion of forest land to non-forest use? 

    

f) Result in the cancellation of an open space contract 
made pursuant to the California Land Conservation 
Act of 1965 or Farmland Security Zone Contract for 
any parcel of 100 or more acres (Section 
15206(b)(3) Public Resources Code? 

    

 
Discussion: 
 
(a) The EIR found that the Project has the potential to convert prime farmland, unique farmland, or 

farmland of statewide importance to non-agricultural use. This impact would be significant without 
mitigation. The EIR found that with the implementation of Mitigation Measure 4.2-1, which 
includes the use of agricultural conservation easements to compensate for Project farmland 
conversion, impacts would be less than significant. The Appellate Court determined that 
agricultural conservation easements do not mitigate farmland conversion impacts. Consistent with 
the opinion, the SREIR will consider other feasible mitigation measures to reduce the Project’s 
farmland conversion impacts. The SREIR will consider whether farmland baseline conditions 
should be updated.  

  

 



 
KERN COUNTY PLANNING AND NATURAL RESOURCES DEPARTMENT 

Revisions to Title 19- Kern County Zoning Ordinance (2020-A) Focused on Oil and Gas Local Permitting 
 

April 29, 2020 24 Initial Study/Notice of Preparation 

(b)–(d) The EIR determined that the Project would have less than significant or no impacts on forestry 
resources, agricultural zoning, and Williamson Act contracts.  

 
(e) The EIR found that although Kern County Zoning considers oil and gas operations to be compatible 

with agriculture, the Project could result in other changes in the existing environment that could 
result in farmland conversion. These impacts would be reduced to less than significant levels with 
the implementation of Mitigation Measure 4.2-2, which does not include agricultural conservation 
easements.  

 
(f) The EIR determined that the Project would have no impacts on the cancellation of California Land 

Conservation Act or Farmland Security Zone contracts. The SREIR is focused on analysis of the 
five specific CEQA topics identified by the court. None of the five CEQA topics include the EIR 
analysis of California Land Conservation Act and Farmland Security Zone contracts 
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No 
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III. AIR QUALITY. Where available, the significance criteria established by the applicable air quality 
management district or air pollution control district may be relied upon to make the following determinations. 
Would the project: 
 
a) Conflict with or obstruct implementation of the applicable 

air quality plan? 
    

b) Result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is non-
attainment under an applicable federal or state ambient air 
quality standard? Specifically, would implementation of 
the project exceed any of the following adopted 
thresholds: 

i. San Joaquin Valley Unified Air Pollution 
Control District: 

Operational and Area Sources  
Reactive Organic Gases (ROG) 
10 tons per year. 
Oxides of Nitrogen (NOX) 
10 tons per year. 

Particulate Matter (PM10)  
15 tons per year. 

Stationary Sources as determined by District Rules 
Severe Nonattainment  
25 tons per year. 
Extreme Nonattainment  
10 tons per year. 

ii. Eastern Kern Air Pollution Control District: 

Operational and Area Sources  
Reactive Organic Gases (ROG) 
25 tons per year. 
Oxides of nitrogen (NOX) 
25 tons per year.  
Particulate Matter (PM10) 
15 tons per year. 

Stationary Sources - determined by District Rules 
25 tons per year. 

    

c) Expose sensitive receptors to substantial pollutant 
concentrations? 

    

d) Result in other emissions (such as those leading to odors) 
adversely affecting a substantial number of people? 
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Discussion: 
 
(a) The Project is located in the San Joaquin Valley Air Pollution Control District (SJVAPCD or 

District). The EIR found that, without mitigation, the Project has the potential to conflict with or 
obstruct implementation of applicable air quality plans. The implementation of Mitigation 
Measures 4.3-1 to 4.3-4 was found to reduce these impacts to less than significant levels. The 
SREIR is focused on correcting the five specific CEQA topics in the EIR identified by the Appellate 
Court. There was no deficiency in the EIR analysis of reactive organic gases (ROG), oxides of 
nitrogen (NOx), respiratory particulate matter (PM10), or fine particulate matter (PM2.5). 

 
(b) The Project is located within the SJVAPCD. The EIR found that, without mitigation, the Project 

has the potential to result in a cumulatively considerable net increase of any criteria pollutant for 
which the Project region is non-attainment under an applicable federal or state ambient air quality 
standard or to violate any air quality standard. Even with implementation of Mitigation Measures 
4.3-1 to 4.3-4, and 4.3-8, the EIR found these impacts to be significant and unavoidable. The SREIR 
is focused on correcting the five specific CEQA topics in the EIR identified by the Appellate Court. 
There was no deficiency in the EIR analysis of ROG, NOX, PM10, or PM2.5. 

 
The Appellate Court opinion only found fault with the discussion of potential mitigation for the 
significant PM2.5 emissions from the project, including Mitigation Measure 4.3-8, as it related to 
PM2.5. The court determined that an analysis of how Mitigation Measure 4.3-8 proposed to mitigate 
the significant effects on the environment of the project’s PM2.5 emissions was necessary. 
Consistent with the opinion, the SREIR will update the analysis of potential Project impacts from 
PM2.5 emissions, consider feasible mitigation measures for reducing potentially significant impacts, 
and, if applicable, discuss whether such impacts can be feasibly mitigated. The analysis will also 
provide updated information concerning the project area’s air quality attainment status for PM2.5 

emissions. 
 
(c) The EIR found that, without mitigation, the Project has the potential to expose sensitive receptors 

to substantial pollutant concentrations. The implementation of Mitigation Measures 4.3-5 and 4.3-
6 was found to reduce these impacts to less than significant levels. The Appellate Court opinion 
concluded that separate mitigation and supporting analysis for potential PM2.5 emission impacts 
was required in the EIR. In addition, the opinion determined that a Multi-Well Health Risk 
Assessment prepared for the Project should have been circulated for public review and comment 
prior to the certification of the EIR. The SREIR will update the analysis of potential Project impacts 
from PM2.5 emissions, including the potential exposure of sensitive receptors to substantial PM2.5 
concentrations, consider feasible mitigation measures for reducing potentially significant impacts, 
and, if applicable, discuss whether such impacts can be feasibly mitigated. The SREIR will include 
a Multi-Well Health Risk Assessment for public review and comment, and will reflect updated 
information about PM2.5 emissions in Kern County, as applicable. 

 
(d) The EIR found that, without mitigation, the Project has the potential to create objectionable odors 

that affect a substantial number of people. The EIR found that this impact would remain significant 
and unavoidable even with implementation of Mitigation Measure 4.3-7. The SREIR is focused on 
analysis of the five specific CEQA topics identified by the court. None of the five CEQA topics 
include the EIR analysis of objectionable odors that affect a substantial number of people. 
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X. HYDROLOGY AND WATER QUALITY. Would the project: 
 
a) Violate any water quality standards or waste 

discharge requirements or otherwise substantially 
degrade surface or ground water quality ? 

    

b) Substantially decrease groundwater supplies or 
interfere substantially with groundwater recharge 
such that the project may impede sustainable 
groundwater management of the basin? 

    

c) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of 
the course of a stream or river, or through the 
addition of impervious surfaces, in a manner which 
would:  

    

i) result in a substantial erosion or siltation on –or 
off-site; 

    

ii) substantially increase the rate of amount of 
surface runoff in a manner which would result 
in flooding on-or offsite; 

    

iii) create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted 
runoff; or  

    

iv) impede or redirect flood flows?     

d) In flood hazard, tsunami, seiche zones, risk release 
of pollutants due to project inundation? 

    

e) Conflict with or obstruct implementation of a water 
quality control plan or sustainable groundwater 
management plan? 

    

 
Discussion: 
 
(a) The EIR found that, without mitigation, the Project has the potential to violate water quality 

standards or waste discharge requirements. The implementation of Mitigation Measures 4.9-1 to 
4.9-6 was found to reduce these impacts to less than significant levels. The SREIR is focused on 
analysis of the five specific CEQA topics identified by the court. None of the five CEQA topics 
include the EIR analysis of impacts to water quality standards or waste discharge requirements. 
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(b) The Draft EIR projected that the Project would result in a slight increase in total regional water 
demand, including groundwater, and found that this increase would have a significant water supply 
impact. The Final EIR concluded that, based on updated water supply analysis, the Project was 
projected to slightly reduce total regional water demand, but continued to consider the impact 
significant due to uncertainties affecting the projected reduction. The EIR included Mitigation 
Measures 4.17-2 to 4.17-4 to reduce water supply impacts by such means as using produced water 
from oil and gas activities for irrigation or other uses, which would increase regional water supplies. 
The EIR found that the Project’s water supply impacts, including to groundwater, would remain 
significant and unavoidable with the implementation of these mitigation measures. The court 
determined that the effect of these mitigation measures was uncertain and the water supply 
significance finding was not adequately supported. The SREIR will consider feasible revisions to 
Mitigation Measures 4.17-2 to 4.17-4, or new feasible measures, that could reduce the Project’s 
impacts on regional water supplies, including groundwater, with more certainty. The SREIR 
analysis of regional water supply impacts will be brought up to date and will include available 
information developed in conjunction with the implementation of the Sustainable Groundwater 
Management Act (SGMA) in the Project Area.  

 
(c) The EIR found that with the implementation of Mitigation Measures 4.9-1 to 4.9-6, the Project 

would have a less than significant impact related to the alteration of a stream or river, or from 
adding impervious surfaces that would result in substantial erosion or siltation on or off site; 
substantially increase the rate of amount of surface runoff and cause flooding on or off site; create 
or contribute runoff water that would exceed the capacity of existing or planned stormwater 
drainage systems or provide substantial additional sources of polluted runoff; or impede or redirect 
flood flows. The SREIR is focused on analysis of the five specific CEQA topics identified by the 
court. None of the five CEQA topics include the EIR analysis of impacts related to the alteration 
of a stream or river, or from adding impervious surfaces that would result in substantial erosion or 
siltation on or off site; substantially increase the rate of amount of surface runoff and cause flooding 
on or off site; create or contribute runoff water that would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff; or impede 
or redirect flood flows. 

 
(d) The EIR found that the Project would cause no impacts from inundation and risk of pollutant 

releases due to inundation in a flood hazard, tsunami, or seiche zone. The SREIR is focused on 
analysis of the five specific CEQA topics identified by the court. None of the five CEQA topics 
include the EIR analysis of inundation and risk of pollutant releases due to inundation in a flood 
hazard, tsunami, or seiche zone. 

 
(e) The SREIR is focused on analysis for the five specific CEQA deficiencies in the EIR identified by 

the Appellate Court. None of the five CEQA topics include the EIR analysis of potential conflicts 
with the implementation of a water quality control plan. As discussed in subparagraph X.(b), above, 
the EIR projected that the Project would result in a slight increase in total regional water demand, 
including groundwater, and found that this increase would have a significant water supply impact. 
The Appellate Court determined that the EIR include updated information concerning the 
implementation of the SGMA, including the adoption of sustainable groundwater management 
plans in the project area. The SREIR will be brought up to date and include available information 
developed in conjunction with the implementation of the SGMA in the project area and consider 
potential impacts related to such plans.   
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XIII. NOISE. Would the project result in: 
 
a) Generation of a substantial temporary or permanent 

increase in ambient noise levels in the vicinity of the 
project in excess of standards established in the local 
general plan or noise ordinance, or applicable 
standards of other agencies? 

    

b) Generation of excessive groundborne vibration or 
groundborne noise levels? 

    

c) A substantial permanent increase in ambient noise 
levels in the project vicinity above levels existing 
without the project? 

    

d) For a project located within the Kern County Airport 
Land Use Compatibility Plan, would the project 
expose people residing or working in the project 
area to excessive noise levels? 

    

 
Discussion: 
  
(a) The EIR found that, without mitigation, the Project has the potential to generate a substantial 

temporary or permanent increase in ambient noise levels in the vicinity of the Project in excess of 
standards established in the local general plan or noise ordinance, or applicable standards of other 
agencies. The implementation of Mitigation Measures 4.12-1 to 4.12-2 was found to reduce these 
impacts to less than significant levels. The SREIR is focused on analysis of the five specific CEQA 
topics identified by the court. None of the five CEQA topics include the EIR analysis of permanent 
or temporary noise impacts in excess of standards established in County general plan or noise 
ordinance, or applicable standards of other agencies. The Appellate Court opinion determined that 
an analysis of the magnitude of increases in ambient noise attributable to the Project was required 
in the EIR. The SREIR will analyze potential Project impacts from the magnitude of increases in 
ambient noise levels, determine whether that magnitude of increase is or is not significant, and, if 
applicable, consider feasible mitigation measures for reducing potentially significant impacts, and, 
if applicable, discuss whether such impacts can be feasibly mitigated. The SREIR will also consider 
whether the description of project area ambient noise baseline conditions require updating.  

 
(b) The EIR found that the Project will not generate or expose persons to excessive groundborne 

vibration or groundborne noise levels. The SREIR is focused on analysis of the five specific CEQA 
topics identified by the court. None of the five CEQA topics include the EIR analysis of 
groundborne vibration or groundborne noise levels. 

 
(c) The EIR found that, without mitigation, the Project has the potential to generate a substantial 

temporary or permanent increase in ambient noise levels in the vicinity of the Project in excess of 
standards established in the local general plan or noise ordinance, or applicable standards of other 
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agencies. The implementation of Mitigation Measures 4.12-1 to 4.12-2 was found to reduce these 
impacts to less than significant levels. The SREIR is focused on analysis of the five specific CEQA 
topics identified by the court. None of the five CEQA topics include the EIR analysis of permanent 
or temporary noise impacts in excess of standards established in County general plan or noise 
ordinance, or applicable standards of other agencies. The Appellate Court opinion determined that 
an analysis of the magnitude of increases in ambient noise attributable to the Project was required 
in the EIR. The SREIR will analyze potential Project impacts from the magnitude of increases in 
ambient noise levels; determine whether that magnitude of increase is or is not significant; if 
applicable, consider feasible mitigation measures for reducing potentially significant impacts; and 
discuss whether such impacts can be feasibly mitigated. The SREIR will also consider whether the 
description of project area ambient noise baseline conditions requires updating.  

 
(d) The Project EIR found that, without mitigation, the Project has the potential to expose people in 

the project area that reside or work within an airport land use compatibility plan area, or in the 
vicinity of an airport, to excessive noise levels. The implementation of Mitigation Measures 4.12-
1 to 4.12-2 was found to reduce these impacts to less than significant levels. The SREIR is focused 
on analysis of the five specific CEQA topics identified by the court. None of the five CEQA topics 
include the EIR analysis of the exposure of people in the project area that reside or work within an 
airport land use compatibility plan area, or in the vicinity of an airport, to excessive noise levels. 
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XIX. UTILITIES AND SERVICE SYSTEMS. Would the project result in: 
 
a) Require or result in the relocation or construction of 

new or expanded water, wastewater treatment or 
storm water drainage, electric power, natural gas, or 
telecommunications facilities, the construction or 
relocation of which could cause significant 
environmental effects? 

    

b) Have sufficient water supplies available to serve the 
project and reasonably foreseeable future 
development during normal, dry and multiple dry 
years? 

    

c) Result in a determination by the wastewater 
treatment provider which serves or may serve the 
project that it has adequate capacity to serve the 
project's projected demand in addition to the 
provider's existing commitments? 

    

d) Generate solid waste in excess of state or local 
standards, or in excess of the capacity of local 
infrastructure, or otherwise impair the attainment of 
solid waste reduction goals? 

    

e) Comply with federal, State, and local management 
and reduction statutes and regulations related to 
solid waste? 

    

 
Discussion: 
 
(a) The EIR found that the Project would not significantly impact storm water drainage facilities and 

that potentially significant impacts to wastewater facilities and treatment capacity would be 
mitigated to less than significant levels with the implementation of Mitigation Measure 4.17-1. The 
SREIR is focused on correcting the five specific CEQA topics in the EIR identified by the Appellate 
Court. None of the five CEQA topics include the EIR analysis of wastewater, storm water, electric 
power, natural gas, or telecommunications. As discussed below, the EIR found that water supply 
impacts would remain significant and unavoidable with the implementation of Mitigation Measures 
4.17-2 to 4.17-4. The Appellate Court determined that the effect of these mitigation measures was 
uncertain and that this significance finding was not adequately supported. Consistent with the 
opinion, the SREIR will consider feasible revisions to Mitigation Measures 4.17-2 to 4.17-4, or 
new feasible measures, that could reduce the Project’s impacts on regional water supplies with 
more certainty. The SREIR will consider the extent to which revised or new water supply mitigation 
measures may require the construction or relocation of new or expanded water facilities that could 
cause significant environmental effects.  
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(b)  The EIR projected that the Project would result in a slight increase in total regional water demand 

and found that this increase would have a significant water supply impact. The EIR included 
Mitigation Measures 4.17-2 to 4.17-4 to reduce water supply impacts by such means as using 
produced water from oil and gas activities for irrigation or other uses, which would increase 
regional water supplies. The EIR found that the Project’s water supply impacts would remain 
significant and unavoidable with the implementation of these mitigation measures. The Appellate 
Court determined that the effect of these mitigation measures was uncertain and the water supply 
significance finding was not adequately supported. Consistent with the opinion, the SREIR will 
consider feasible revisions to Mitigation Measures 4.17-2 to 4.17-4, or new feasible measures that 
could reduce the Project’s impacts on regional water supplies with more certainty, including the 
additional use of oil and gas produced water to meet regional irrigation or other water demands. 
The SREIR analysis of regional water supply impacts will be brought up to date and include 
available information developed in conjunction with the implementation of the SGMA in the 
project area as discussed in the opinion.  

 
(c)/(e) The EIR found that the Project has the potential to fail to comply with federal, state, and local solid 

waste statutes, regulations and standards and could exceed the capacity of local infrastructure. The 
implementation of Mitigation Measures 4.17-2, 4.17-3, and 4.17-5 was found to reduce these 
impacts to less than significant levels. The SREIR is focused on correcting the five specific CEQA 
topics in the EIR identified by the Appellate Court. None of the five CEQA topics include the EIR 
analysis of solid waste impacts. 

 
 
 



AGENDA 
 

KERN COUNTY PLANNING AND NATURAL RESOURCES DEPARTMENT 
 

Scoping Meeting 
 

Microsoft Live Event 
https://tinyurl.com/y93r92b3 

 
May 13, 2020 – 1:30 p.m. 

 
Pursuant to revised Section 21083.9 of the Public Resources Code, California Environmental Quality Act, 
effective January 1, 2002, this scoping meeting is being held to receive agency comments on the preparation of 
Environmental Impact Reports (EIR) on certain projects. In compliance with the Governor’s Executive Order, 
the California Department of Public Health’s guidelines on gatherings regarding COVID-19, and Kern County 
Local Emergency Declaration, the scoping meeting required by the California Environmental Quality Act will 
be conducted online utilizing Microsoft Live Events. The process of determining the scope, focus, and content 
of the EIR is known as “scoping.” Scoping helps to identify the range of actions, alternatives, environmental 
effects, methods of assessment, and mitigation measures to be analyzed in depth, and eliminate from detailed 
study those issues that are not important to the decision at hand. This is not a public hearing, however the public 
may be present and offer comments. If you attend as a member of the public to address an item on the agenda, 
please let the chairperson know, when discussion begins on that item. Each project will be presented by staff 
followed by an opportunity for comments for the record. 
 
A. INTRODUCTION: Staff 
 
B. NEW CASES: 

EIR – Notice of Preparation:  
Supplemental Recirculated Environmental Impact Report for Revisions to Title 19 - Kern County 
Zoning Ordinance (2020 A) Focused on Oil and Gas Local Permitting. (SCH # 2013081079) 

 
C. ADJOURNMENT: 
 

AMERICANS WITH DISABILITIES ACT 
(Government Code Section 54953.2) 

 
Disabled individuals who need special assistance to attend or participate in the scoping meeting may request 
assistance at the Kern County Planning Department or by calling Adrenne Lane-Price at (661) 862-8615. Every 
effort will be made to reasonably accommodate individuals with disabilities by making meeting materials 
available in alternative formats. Requests for assistance should be made five (5) working days in advance 
whenever possible. 
 
Posted: May 11, 2020 
CLH 

SUBMIT WRITTEN COMMENTS ON THE NOP BY MAY 29, 2020 AT 5PM 
Mail to: 

Kern County Planning and Natural Resources Department 
Attn: Cindi Hoover 

2700 ‘M’ Street, Suite 100 
Bakersfield, CA 93301 

Phone: (661) 862-8629, Email: hooverc@kerncounty.com 

mailto:hooverc@kerncounty.com


Teams Live Event Scoping Meeting Instructions 

Introduction: In compliance with the Governor’s Executive Order, the California Department of Public 
Health’s guidelines on gatherings regarding COVID-19, and Kern County Local Emergency Declaration, the 
scoping meeting required by the California Environmental Quality Act Guidelines will be conducted online 
utilizing Microsoft Live Events to allow Agencies and Interested Parties to comment on the preparation of 
the Draft Supplemental Environmental Impact Report for Revisions to the Kern County Zoning Ordinance 
for Oil and Gas Local Permitting.  
 
If you are having trouble participating in the Microsoft Live Event please email Julie Williams at 
williamsj@kerncounty.com 
 
Meeting Date and Time: Wednesday May 13, 2020 at 1:30 pm PST 

Link to join: https://tinyurl.com/y93r92b3 

Spanish Language Translation: Spanish language translation services will be provided in two ways. 

Microsoft Live Events Closed Caption – Closed Captions are available in Spanish by clicking on the  at 
the bottom right of the Presentation Screen. To select Spanish language closed captioning click on the 

gear icon located next to the closed captioning icon as shown  . The County of Kern cannot ensure 
the accuracy of translation through Microsoft’s Live Event closed captioning service.  

Live Interpretation via Conference Call – To listen to a Live Interpreter call (224) 501-3412, Access 
Code: 408-162-717. Attendees will need access to 2 devices to watch the Live Event and listen to the Live 
Interpretation. Live Interpretation will only be available for Staff’s Presentation, no verbal comments will 
be received during the event therefore, the Live Interpreter will not have the ability to translate questions 
or comments from Attendees.   

Participating in the Virtual Scoping Meeting 

Participating: To join the Virtual Scoping Meeting paste the URL above into your web browser address 
bar. The URL will direct you to a Microsoft Teams Home Page that will give you the following 3 options: 
Download the Teams App; Sign-In using your Microsoft Log-In; Join Anonymously. Choose any of these 
options to join the meeting.  

Please note the following: 

• The time needed to download the Teams App may vary depending on a number of factors 
including your internet or data connection speed and the device memory capacity.  

• If you have the Teams App already downloaded on your device the meeting will automatically 
open in your Teams App. 

• If joining the meeting from a mobile device, Safari is not a supported browser. We recommend 
you use an internet connected computer for the best experience. 

• For more information about supported browsers, device requirements and more, please visit the 
Microsoft Office article at the following link:  



Commenting: Commenting on the scope of the Draft Supplemental Recirculated Environmental Impact 
Report can be accomplished by providing written comments to Cindi Hoover, Lead Planner, at 
hooverc@kerncounty.com or by mail at Kern County Planning and Natural Resources Department, 2700 
“M” Street, Suite 100, Bakersfield, CA. 93301.  

During the virtual Scoping Meeting, questions can be submitted via the Q&A tab (shown below) on the 
“Right Pane” of the Presentation Screen. The Q&A tab should also be used by Interested Parties and 
Agencies to submit, for the record, their participation and intent to provide written comments. No verbal 
comments will be accepted during the virtual Scoping Meeting.  

  

 

 

FAQs 

Q: I don’t see the “Ask a Question” Button on the Presentation Screen, how do I ask a question? 

A: The “Right Pane” where the Q&A panel is located may not be available in full screen viewing mode. To 

change from full screen viewing mode press either the Esc key or the minimize arrows  at the bottom 

right corner. Next click on the Q&A icon  at the top of the “Right Pane”. The Q&A Panel should 
now open.  

Q: Is there a limit to how long my question can be using the Q&A Panel? 

A: Yes, a maximum of 2,400 characters per question are allowed by Microsoft.   

Q: Are questions and comments anonymous? 

mailto:hooverc@kerncounty.com


A: Questions may be submitted anonymously or you may provide your name to show with the question. 
For more information on using the Q&A tool please visit the Office Support article at the following link:  

Q: I keep getting a prompt to download the Microsoft Teams App, do I need to download the App? 

A: If you are using a supported web browser such as Chrome, Firefox, or Edge you do not need to 
download the Microsoft Teams App. Please see the Microsoft Live Events support article at the following 
link for information about supported browsers, and device requirements.  

https://support.office.com/en-us/article/attend-a-live-event-in-teams-a1c7b989-ebb1-4479-
b750-c86c9bc98d84 

Q: If I already have the Microsoft Teams App downloaded on my device will the virtual Scoping Meeting 
Live Event open in my app? 

A: Yes, if you have the app the event will open in your Teams App. Be sure you are using the Q&A panel 
in the “Right Pane” to ask questions or submit your name for the record and not the Teams Chat feature 
on the left of the screen.  

Q: How can I provide verbal comments for the record? 

A: While we recommend you provide written comments via the email or the mailing address below, verbal 
comments may be submitted by phone to Cindi Hoover, Lead Planner, at (661) 862-8629.  
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 SUMMARY OF PROCEEDINGS 
 
 KERN COUNTY AGENCY SCOPING MEETING 
 

Kern County Planning Department 
2700 M Street, Suite 100 
Bakersfield, California 

 
Microsoft Live Event 

https://tinyurl.com/y93r92b3 
 
 
 Date May 13, 2020 
 
 

STAFF ATTENDANCE: Lorelei H Oviatt, AICP, Director 
 Cindi Hoover, Planner III 
Louis Ramirez, Planner I 

 
The meeting convened at 1:30 p.m. with Ms. Oviatt introducing Staff in attendance and outlining the 
purpose of the scoping meeting. Items were then discussed in order as identified on the agenda. 
 
NOTICE OF PREPARATION PROJECT: 
 

EIR – Notice of Preparation:  
Supplemental Recirculated Environmental Impact Report for Revision to Title 19 - Kern 
County Zoning Ordinance (2020 A) Focused on Oil and Gas Local Permitting. (PP13284) 

 
Ms. Oviatt provided instructions, verbally and with a PowerPoint presentation, for participating and 
submitting comments, introduced and described the proposed project, and asked if there were any questions. 
Spanish language translation was provided via closed captioning and a live translation call-in phone 
number.  
 
The following comments/questions were submitted in writing via the Teams Live Event Q&A feature and 
answered by Ms. Oviatt verbally.  
 

• Anonymous - Is there an estimated time frame when all the actions to complete the Oil & Gas 
Supplemental Recirculated EIR will be done? 

• Answer – Our schedule currently has us taking this for reconsideration before the Board the first 
quarter of 2021.  

• Anonymous - Who are the people on the panel working on the Oil & Gas Supplemental 
Recirculated EIR and how can we be part of the panel? 

• Answer – There is no “panel” working on this EIR but like all projects (solar, industrial projects) 
there is an applicant who is funding the EIR and the applicant for this project is WSPA and CIPA. 
If you are in the oil and gas industry please contact your industry representatives. The County is 
writing this document, the County wrote the zoning ordinance, and the County is looking at the 
most protective mitigation and looking at what the court told us we needed to correct and working 
through that process. The applicant who is the technical expert, like in all projects , has 
interaction with Planning Department.   

• Juan Flores (Center for Race Poverty and the Environment) - What are the mitigation options for 
water that the County is thinking of?  

• Answer – We are not prepared to answer that question yet, we are still accepting scoping 
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comments.  
• Juan Flores (Center for Race Poverty and the Environment) - Many of Kern County residents 

cannot participate on meetings like this one, due to technological barriers, what is the county 
going to do to ensure full participation? 

• Answer – This is a scoping meeting, not a community meeting and the purpose for agencies and 
others interested in the environmental process. It is not a requirement but we have done as much 
as we can to allow people to participate. It is unclear what you mean by technological barriers, 
Planning Commission and Board of Supervisors can be called in to. We are doing everything we 
can to keep people safe during the Covid-19 pandemic and still ensure public participation. The 
Governor has suspended a variety of requirements which we agree with, the important thing is to 
keep people safe during the pandemic. If people would like to comment they may do so in 
writing, by email, or drop a letter in the mail. If people would like to collect names on a petition 
and provide those they may, there are many ways to participate.  

• Anonymous - Has there been any new developments regarding split state surfaces and the 120 
day process? 

• Answer – There have not been any “new” developments regarding split estate process. That 
process was challenged in court and the court ruled in the County’s favor so at this point those 
requirements of the Zoning Ordinance are still valid. If the commenter has thoughts on those 
requirements, they are encouraged to submit those.  

• Anonymous - Is the "scope" of this plan too reintroduce the EIR with only the 5 request of the 
courts? 

• Answer – We are not required to reopen portions of the EIR the courts found valid and therefore 
we are not looking to reopen those portions of the EIR found valid. However the County is 
reviewing the permits from the last four years of permitting and if the commenter has something 
that they would like included in the scope they are encouraged to submit a comment.  

• Lupe Martinez (Center for Race Poverty and the Environment) - Why are we rushing thru this 
process, can't wait until the pandemic is over, more people can participate? 

• Answer – The importance of the oil and gas industry and the importance of these environmental 
protections to our communities. There is no end to when this pandemic “will be over”, it may be 
years or it may be more, and the Board of Supervisors has directed us to continue with this 
process. As far as allowing more people to participate, this is only the scoping meeting and 
comments can be provided in writing. There is no difference in the value of a written or verbal 
comment at this stage.  

• Anonymous - Will each of the permits in the past 4 years be looked at by the 5 topics the courts 
introduced?  

• Answer – We are not required to do that. The courts said they are valid and it was upheld by the 
appeals court. We are certainly looking at the information generated by those permits 

• Anonymous - On a split state surface were the surface was owned by a trust and the trust had 10 
owners would we still need a sign off by al 10 people? 

• Answer – This is a permitting question and can be answered by Staff offline since there is no 
permitting happening now.  

• Anonymous - How can you be sure that the air funds generated by the plan are used in Kern 
County? 

• Answer – We cannot be sure the funds will used in Kern County as they are not required to be use 
in Kern County. They can be used in the eight counties that make up the San Joaquin Valley. 
There is a differential for 25% of the funds to be used in Kern County if there are enough 
applications in Kern County. As a reminder, air is not local, it is a regional impact and so it has 
been set up regionally. The agreement is between the County and the San Joaquin Air District and 
we do monitor what grants they are giving out, where they are going, and what they are doing 
with that. They are primarily going to Kern , Tulare and  Kings County, but some funds have 
gone to local agencies such as the City of Arvin who received funds to change out some of their 
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fleet to electric cars or natural gas cars and that is just one example of how the funds can be used. 
• Anonymous - Can you give a specific date as to how long the old EIR will be available online? 
• Answer – The EIR will not be taken down and will be available on the County Planning website 

for anyone who would like to view it.  
 
No other public comments were presented. 
 
Public testimony closed at approximately 1:53 p.m. 
 

Summary prepared by  
Cindi Hoover, Planner III 
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And Natural Resources Department

May 13, 2020 



Participation in 
this meeting  

 The Q & A Button allows you to enter your name 
with questions. 

 Verbal comments can not be accommodated 

 Spanish  translation is available 

Closed Caption – press CC at the bottom right 
corner of the screen and use the Gear icon next 
to the CC icon to change the language setting.

Spanish Translation ( verbal) can be accessed at 

(224) 501-3412  Access Code:  408-162-717 



Purpose of the 
Meeting 

 To Present the Notice of Preparation for the 
Environmental Impact Report as required by the 
California Environmental Quality Act ( CEQA 
Guidelines  Section 15082 (1) ( c ) . 

 To facilitate comments on the scope and content 
of the Draft Environmental Impact Report 

 To answer questions about the comment 
opportunities and hearing process



Project 
Summary 

 Revisions to Title 19-Kern County Zoning Ordinance (2020-
A) Focused on Oil and Gas Local Permitting 

 Environmental review directed by Fifth District Court of 
Appeal

 2015 Ordinance and Kern County Oil and Gas Permitting  
Ended March 26, 2020. 

 Current ordinance has no required permit, does have some 
development standards and required setback of  150 ft 
from residences and 300 feet from schools.  

 Environmental review to address 5 subject areas directed 
by court and reconsider adoption of the Zoning Ordinace  
to start local permitting again for Oil and Gas permits with 
mitigation measures and detailed development standards. 



Project 
Summary 

 Project Location : San Joaquin Valley Floor – Kern County –
Unincorporated areas.

 Supplemental Recirculated Environmental Impact Report

 Original EIR and Supplemental Grazing EIR will all be included in 
the recirculated document for reference. 

 Court ordered focus on 5 areas for analysis 

1. Mitigation of water supply impacts

2. Impacts from PM 2.5 emissions

3. Mitigation for conversion of agricultural land

4.  Noise impacts

5. Recirculation of the Multi-well Health Risk 
Assessment. 



Process and 
Opportunities 
to Comment 

 Notice of Preparation – 30 days  - Ending May 29, 2020

 Draft Environmental Impact Report – 45 days 

 Planning Commission – Public Hearing 

 Board of Supervisors – Public Hearing 

 Comments can be made throughout the entire process 
up until the Board of Supervisors votes at a public 
hearing. 

 Request to be placed on notification list to Cindi 
Hoover, Lead Planner at hooverc@kerncounty.com



Comments and 
Questions 

 Written comments can be submitted to the Staff 
Team Lead Planner at  hooverc@kerncounty.com

 Submitted by US. Mail  or delivery to Kern County 
Planning and Natural Resources Department 2700 M 
Street, Suite 100,  Bakersfield, CA 93301

 Documents can be viewed online at 
https://kernplanning.com/

 NOP can be viewed at 

 https://psbweb.co.kern.ca.us/planning/pdfs/notices/oil_gas_s
reir_nop.pdf

https://kernplanning.com/
https://psbweb.co.kern.ca.us/planning/pdfs/notices/oil_gas_sreir_nop.pdf


Further 
Information 

 Kern County Planning and Natural Resources

https://kernplanning.com/

 Staff Team Lead Planner for Comments 

 Cindi Hoover 

 Email – hooverc@kerncounty.com

 Phone – (661) 862-8629

https://kernplanning.com/
mailto:hooverc@kerncounty.com


From: Isla, Nicholas@DOT
To: Cindi Hoover
Cc: Mendibles, Lorena@DOT
Subject: SCH #2013081079
Date: Friday, May 22, 2020 10:18:38 AM

 CAUTION: This email originated from outside of the organization. Do not click links, open attachments, or
provide information unless you recognize the sender and know the content is safe.  

Hi Cindi,
 
We’ve reviewed the above mentioned project and have no comments.
 
Thank you.
 
Nicholas Isla
Transportation Planner
California Department of Transportation
1352 West Olive Avenue
(559) 444-2583
 

mailto:Nicholas.Isla@dot.ca.gov
mailto:hooverc@kerncounty.com
mailto:lorena.mendibles@dot.ca.gov












Office of the Fire Marshal 
Kern County Fire Department 
 

Fire Prevention 
2820 M St. • Bakersfield, CA 93301 • www.kerncountyfire.org 
Telephone 661-391-3310 • FAX 661-636-0466/67 • TTY Relay 800-735-2929 

Proudly Serving the Cities of Arvin, Bakersfield, Delano, Maricopa, McFarland, Ridgecrest, Shafter, 
Taft, Tehachapi, Wasco, and all Unincorporated Areas of Kern County 

 
 
 
May 28, 2020 
 
 
Kern County Planning and Natural Resources Department 
2800 M St., Bakersfield, CA 93301 
Attn.: Cindi Hoover 
 
 
 
Re: Kern County Fire Department Comments Regarding Planning Department Project Notice of 
Draft Supplemental Recirculated EIR (SCH #2013081079) 
 
 
 
To Whom It May Concern, 
 
 
The Kern County Fire Department, as the local fire authority, has received a request for comments 
regarding Notice of Draft Supplemental Recirculated EIR (SCH #2013081079) .  Upon initial review 
it has been determined that there are no Fire Code concerns regarding this project. We look forward to 
reviewing the final EIR upon submission. 
 
 
 
Please feel free to call our Fire Prevention Office at 661-391-3310 with any questions. 
 
 
 
Sincerely, 
Michael Nicholas 
Assistant Fire Marshal 
Kern County Fire Department  



Association of Irritated Residents 

29389 Fresno Ave 

Shafter, CA 93263 

 

May 29, 2020 

Kern County Planning and Natural Resources Department 

Cindi Hoover, Lead Planner      hooverc@kerncounty.com 

2700 M Street, Suite 100 

Bakersfield, CA 93301 

 

RE: SREIR (SCH #2013081079) Oil and Gas Local Permitting 

To Whom it May Concern: 

It seems that Kern County has very narrowly interpreted the Appellate Court ruling and is trying to limit 

the scope of further analysis and better mitigation to just a few limited items within the five areas. We 

disagree with these limits and have broader comments on each area the court found inadequate. 

1. Mitigation of Water Supply Impacts 

 A. If produced water is of sufficient quality to be used for irrigation by agriculture then SGMA 

must apply to that water. If the water is being used by agriculture without removal of the salts then it is 

assumed to meet the quality definition where SGMA should apply. Groundwater levels must be 

measured throughout any oilfield where produced water is used for irrigating cropland or for water 

banking as done in CAWELO, North Kern Water Storage District, and the Rosedale-Rio Bravo Water 

Storage District . The average depth to groundwater in these oil fields, especially on the East side of Kern 

County such as in the Kern River, Kern Front, and Poso Creek oil fields, cannot be allowed to increase 

over time under SGMA. This higher quality produced water may one day be more valuable than the oil 

mixed into it. Agricultural entities may one day wish to pump this water for irrigation purposes and 

dispose of the oil in the most economical way possible. In other words, if the quality of the produced 

water is good enough for growing crops then SGMA must apply to the oil field producing the water. 

 B. Any oil company with active oil production within the boundaries of agricultural which use 

groundwater for irrigation must immediately plug and properly abandon all inactive wells. Inactive wells 

should be defined as any well sitting unused for a period of ten or more years. The current operator of 

an oil field must be immediately responsible to properly plug and abandon all idle wells in the oil field 

where they operate. 

 C. Any buried or abandoned drilling mud sumps which exist on farmland must be cleaned up. 

This means buried material must be removed and clean soil similar to surrounding top soil must fill the 

area. This must be done retroactively and immediately by the current operator in all active oil fields. 

 D. Open produced water percolation ponds, such as McKittrick 1, 1-3, and 3 operated by Valley 

Water Management and located within a mile of the intersection of Lokern Road and Hwy 33, and 

elsewhere where the produced water is in no way suitable as irrigation water because of salt levels or 

toxic metals, must cease all percolation activity immediately and be closed if there is any evidence of the 

produced water moving horizontally in a direction towards currently irrigated farmland. 

mailto:hooverc@kerncounty.com


 E. Any surface expression or oil leak coming out of the ground in an oil field within 500 feet of a 

steam, dry stream bed, arroyo, gully, wash, etc., where water runs occasionally, must be stopped 

immediately by any means necessary including complete cessation of steam injection or steam flooding 

within 5,000 feet of the leak. Every barrel of fluid coming to the surface in the area defined above and 

within the boundaries of an active oil field should result in a minimum fine of $1,000 per barrel which 

will be used to protect endangered species and enhance their habitat in Kern County.  

 F. No produced water of any quality should ever be allowed to run down a natural, unlined, 

drainage channel. Neither should it be allowed to be transported via an unlined dirt canal. All produced 

water must be conveyed from the wellhead by impervious cement or metal pipeline to where it is 

cleaned, recycled, used as irrigation water or otherwise disposed. 

 G. Volatile Organic Compound emissions, including methane, from produced water which is 

exposed to the air, must be calculated and measured continuously and mitigated for their impact on air 

quality and/or as a greenhouse gas. 

2. Impacts from PM2.5 emissions 

 A. The county must look at PM10 emissions as well as PM2.5. All oil field roads carrying oil 

production related vehicles and machinery must be treated to reduce dust emissions. Some of that dust 

is PM2.5 which is one reason PM10 must be mitigated as well as PM2.5. We know that disease such as 

Valley Fever can be carried on dust particles plus these particles are harmful to human health by 

themselves even without fungus, virus, and bacteria particles attached to them. 

 B. There are two kinds of PM2.5, direct and secondary. All direct emissions must be mitigated 

and all precursors of secondary PM2.5 formation must be mitigated. Direct emissions come from all 

types of combustion, including all vehicles and machinery burning fossil fuel and all boilers burning oil or 

natural gas. Dust also creates PM2.5. Any type of NOx, SOx, or ammonia emissions must be considered 

precursors to PM2.5 and mitigated. Since there are a limited number of days when there are violations 

of the daily PM2.5 Federal Health Standard but severe negative health consequences because of those 

violations, every oil field operator must make a plan to cut back PM2.5 direct or precursor emissions by 

20% for those days when the air district predicts a violation will occur. This would be on any day when 

the air district predicts the AQI to be Orange or worse. Other required mitigations help reduce overall 

pollution levels on an annual basis but direct reductions on the worst days is more effective at 

protecting public health. These reduction plans must be enforced through required reporting of 

implementation details and inspections. Punitive fines for non-compliance must be in place with the 

money going for local health care improvements. 

 C. All current oil pumps outfitted with combustion engines must be converted to electric motors 

within six months if the electric grid is available within 1500 feet or less. No new oil wells may be 

installed with internal combustion engines under these conditions. 

 D. Kern County must ensure that all mitigation for PM2.5 emissions is done in Kern County. We 

have the highest levels of PM2.5 in the nation. If money is paid to offset PM2.5 pollution in the oil fields, 

it must be spent in Kern County. If these mitigation funds are paid to the air district for their incentive 

programs, all the money must be spent in Kern County with no decrease in any other funding that would 

be spent in Kern by the air district. It is not fair to shift money for air pollution reductions in Kern County 



to the far less polluted northern end of the San Joaquin Valley under current air district guidelines where 

money is spent more or less equally throughout the district’s eight counties. 

 E. Emission Reduction Credits authorized by the San Joaquin Valley Air Pollution Control District 

should not be used to mitigate new sources of PM2.5 in the oil fields. These credits can be over 20 years 

old so they are meaningless and should not be used. All mitigation for air pollution must take place with 

real reductions within the county and at the time of the current emissions which are being mitigated. 

 F. Electrical generation is predominantly by combustion of natural gas in Kern County oil fields. 

Every oil field should have a photovoltaic installation providing at least 75% of the common, everyday 

electrical needs of the oil production equipment such as the pumps. This will do three things. 1) it will 

lesson the need for local electrical generation involving combustion thus improving Kern air quality. 2) It 

will be cheaper, over time, for oil field costs involving electricity purchased from the grid meaning it will 

be good for the economy. 3) It will reduce the carbon intensity of oil from Kern County helping to ensure 

that oil produced in Kern County will be used in California as opposed to the importation of oil from 

places like Saudi Arabia which have lower carbon intensity values and thus is more apt to help California 

meet its greenhouse gas reduction goals. There should be a plan to install solar panels over a reasonable 

5 year time frame for every oil field operation in Kern County until the 75% target is met or exceeded. 

New oil wells should require new solar panels for 100% of their projected lifetime electrical needs. 

 G. Flaring of gas in oil fields causes PM2.5, NOx, and VOC emissions. Flaring can occur 

continuously for many hours and even days. Very large volumes of gas can be flared with the excuse 

that it is uneconomical to collect, clean, and sell the gas. Two things should be required. Flaring should 

be reduced to a minimum beyond what is required by the air district and flares should consist of 

mechanical draft enclosed combusters with pollution control equipment. Open flaring should be banned 

in Kern County. Any new flares should be required to be enclosed and current open flares must 

minimize their flaring at least 10% from the previous 5 year average for each year they continue to 

operate or be converted to mechanical draft enclosed combusters. There should also be a mitigation 

fine based on the quantity of natural gas which is flared. The fine should be at least equal to the retail 

value of that gas by volume.  

3. Mitigation of conversion of agricultural land 

 A. If drilling is to be permitted on farmland then the farmer or landowner, who may or may not 

have the mineral rights, can veto the location selected by the oil company for a drilling site. Instead, the 

farmer may select a corner or edge of their field where irrigation and farming operations will be least 

interrupted in the judgement of the farmer and within 1500 feet of the oil field operator’s desired 

location. 

 B. Absolutely no drilling mud pits may be used on farmland. 

 C. All buried and covered drilling mud pits on farmland which has been returned to the farmer 

for cultivation and irrigation must have all drilling related material removed and filled with clean dirt 

suitable for agriculture and similar to the pre-existing soil. If an operator failed to do this in the past and 

the same operator wishes to drill a new well, or enhance production at a currently active well, then old 

drilling mud pits or partial pits on land available for farming and used previously by the same operator 



must be first cleaned and remedied to a condition suitable for agriculture. Only then can new activity in 

the oil field proceed. 

 D. All soil around oil wells located on farmland must be kept clean. This means any soil around 

oil wells which is contaminated with oil or other substances used in oil production or for the purpose of 

enhancing oil production must be removed at least quarterly and replaced with clean soil. 

 E. To avoid contamination of the soil around oil wells located on farmland, all wells and pumps 

must be raised above the level of the surrounding land with concrete pads at least 18 inches high. There 

should never be a situation where flooding from storms or irrigation causes water to pool within 20 feet 

of an existing active oil well even if the pump jack or pumping equipment has been removed. 

 F. No more than one drilling site per 40 acres of farmland. Multiple wells may be drilled at one 

site but the total area cannot be more than one acre out of 40 acres. 

 G. Every acre or partial acre used for oil production must be leased from the farmer or 

landowner with payment equivalent to the expected gross per acre from the adjacent land and crop. In 

no case should this payment be less than $2500 per year per acre or partial acre. 

 H. Farmworkers must be protected from all dangerous oil production activities. Certain activities 

such as fracking or acid injecting, where a buffer zone for other nearby workers is necessary, need to be 

arranged at least two weeks in advance with the farmer so that regular farming activities can be planned 

around that time.  

 I. Where high pressures (greater than 250 psi) in pipes above ground are used during oil 

production activities on farmland, there must be clear warning signs about possible dangers for nearby 

farmworkers and the general public. This should be done where produced water is being injected for 

disposal or to pressurize the oil field and where natural gas is being injected for storage or disposal. 

Signs should state the danger, the probable high pressure, and the type of operation taking place with 

what substances are in the pipes. Signs should be in Spanish and English. 

 J. Underground pipelines used to carry gas or various fluids from wells to processing sites and 

vice-versa must be checked for leaks every month. Some leaks are very small and are not immediately 

detected by pressure drops. Sensitive instruments need to check all pipelines for leaks on farmland at 

every point of their route. 

4. Noise impacts 

 A. Flaring of gas is the noisiest regular occurrence in oil fields. Flaring can occur continuously for 

many hours and even days. The noise of a large flare can sound like a jet engine and cause typical noise 

related problems to nearby residents, students and non-oilfield workers. The noise from a large flare can 

be noticeable and irritating up to one mile away. Two things should be required. Flaring should be 

reduced to a minimum beyond what is required by the air district and flares should be mechanical draft 

enclosed combustion equipment with the best available pollution control equipment (also mentioned in 

Part 2G above regarding reduction of oil field related PM2.5). Open flaring should be banned in Kern 

County and phased out over the next ten years.  

 B. Drilling of oil wells and operations like fracking produce lots of noise any time of the day but 

for durations of a few weeks to less than one day. Noise barriers should be erected between these 



activities and any residential, school, or business area within a quarter mile. Temporary insulated walls 

which are 20 feet in height should reduce this noise significantly. 

 C. Oil field traffic involving heavy duty trucks should be routed around schools and residential 

areas and not take roads adjacent to these areas wherever possible. For schools this is important during 

school hours. For residential areas this needs to be done all day and night. 

5. Recirculation of the Multi-Well Health Risk Assessment 

 The oil industry in Kern County is the number one source of local air pollution. Total oil industry 

NOx emissions, directly emitted PM2.5, and VOC emissions dominate the stationary source category. 

The trucks and moving of machinery plus worker traffic are significant sources of total mobile source 

emissions of NOx, VOC and PM2.5 emissions. The mobile source contribution from oil field production 

needs to be accurately estimated and mitigated. The health impacts of this air pollution are well known.  

The total economic related health costs of not meeting national air quality standards in Kern County is 

well over $1 billion per year. What proportion of that cost comes from oil field production and all of the 

indirect but related activities? This must be considered for the current situation and predicted for any 

new activity.  

Mitigation calculations must include all health impacts on the local population. For these reasons alone 

the Multi-Well Health Risk Assessment must be recirculated for public review and comment. 

Sincerely, 

Association of Irritated Residents 

Tom Frantz, President 
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Cindi Hoover

From: Chelsea Tu <ctu@crpe-ej.org>
Sent: Monday, May 11, 2020 5:00 PM
To: Cindi Hoover
Cc: Lorelei Oviatt; Craig Murphy
Subject: Re: Scoping Meeting May 13, 2020

  
CAUTION: This email originated from outside of the organization. Do not click links, open attachments, or provide information 
unless you recognize the sender and know the content is safe.  

Hi Cindi: 

Thank you for your email, and for letting me know more about your thinking. 

In general, the County should open this scoping meeting for oral comments by the public to ensure that it 
allows for the meaningful public participation and informed decision‐making that CEQA mandates. 

Low‐income residents and communities of color experience disproportionate environmental and health 
impacts from oil and gas activities in Kern County. However, the County's current meeting set up not only 
restricts the general public's ability to provide oral comments, it also places low‐income and Spanish 
speaking/non‐English speaking residents at a significant disadvantage from being able to meaningfully 
participate in the meeting.  

We therefore request that all members of the public be allowed to provide oral comments by phone and 
through the Teams App. Opening a phone line for questions and comments during the meeting is necessary to 
allow residents who do not have the financial means to access a computer and/or Internet to meaningfully 
participate.  

We appreciate that the County will provide a phone line for the public to listen to the meeting in Spanish, as 
many residents in Kern County are monolingual or primarily Spanish speakers.  

Since the County will provide the live interpretation line, we request that those who call into the line be 
able to provide oral comments or ask questions in Spanish, and have their questions or comments be 
interpreted and shared in English during the scoping meeting. We do not believe the County would need to 
make any technological changes in order to meet this request. We also strongly encourage that the County 
provide two‐way Spanish and English live interpretation throughout the entirety of this meeting, and for 
future meetings on this matter.  

Relatedly, we appreciate that the public can call the County to share oral comments outside of the scoping 
meeting. We would like to confirm that the public can also call you to submit oral comments before and 
after the meeting, through at least May 29 at 5pm. We also want to ensure that the comments that you 
receive in Spanish will be translated into English and considered by the County.  
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Finally, we request that the County translate the notice of preparation and all future materials related to the 
Oil and Gas Ordinance and the supplemental EIR into Spanish, and publicly share the relevant materials in 
both English and Spanish, prior to any relevant meetings. 

Please feel free to give me a call at 510‐717‐9092, or let me know if there is a time today or tomorrow you 
could chat. 

Thank you, Chelsea 

Chelsea Tu  
Senior Attorney 
Center on Race, Poverty & the Environment 
Office: 415‐346‐4179 x 304  
Cell: 510‐717‐9092   
5901 Christie Avenue Suite 208 
Emeryville, CA 94608  
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Cindi Hoover

From: Colin O'Brien <cobrien@earthjustice.org> 
Sent: Friday, May 15, 2020 4:05 PM 
To: Lorelei Oviatt <Loreleio@kerncounty.com>; Department, Planning <Planning@kerncounty.com> 
Cc: Chelsea Tu <ctu@crpe‐ej.org>; elly.benson@sierraclub.org <elly.benson@sierraclub.org>; 
hkretzmann@biologicaldiversity.org <hkretzmann@biologicaldiversity.org>; bchan@earthjustice.org 
<bchan@earthjustice.org>; rweber@earthjustice.org <rweber@earthjustice.org> 
Subject: NOP of a Draft Supplemental Recirculated Environmental Impact Report (SCH # 2013081079)  

CAUTION: This email originated from outside of the organization. Do not click links, open attachments, or provide information 

  
unless you recognize the sender and know the content is safe.  

Dear Ms. Oviatt – 

I hope that you and yours are healthy and staying safe during this challenging time. 

In light of the significant obstacles that we and many others are facing in the midst of the current COVID‐19 health crisis, 
please find attached a letter requesting an extension of the comment period for the County’s Notice of Preparation of a 
Draft Supplemental Recirculated Environmental Impact Report (SCH # 2013081079). 

Your consideration of this request is much appreciated. 

Sincere thanks, 
Colin     

______________________ 
Colin C. O’Brien 
Pronouns: he/him/his 
Staff Attorney 

Earthjustice 
50 California Street, Suite 500 
San Francisco, CA 94111 
T: 415. 217.2010 
F: 415.217.2040 
earthjustice.org 

The information contained in this email message may be privileged, confidential and protected from disclosure. 
If you are not the intended recipient, any dissemination, distribution or copying is strictly prohibited. 
If you think that you have received this email message in error, please notify the sender by reply email and 
delete the message and any attachments.



Colin C. O’Brien
Pronouns: he/him/his
Staff Attorney
Earthjustice
50 California Street, Suite 500
San Francisco, CA 94111
T: 415. 217.2010
F: 415.217.2040
earthjustice.org
 

 
The information contained in this email message may be privileged, confidential and protected from disclosure.
If you are not the intended recipient, any dissemination, distribution or copying is strictly prohibited.
If you think that you have received this email message in error, please notify the sender by reply email and
delete the message and any attachments.

 

http://www.earthjustice.org/
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May 15, 2020 

 

Via electronic mail 

 

Lorelei Oviatt, AICP, Director 

Kern County Planning and Natural Resource Dept. 

2700 “M” Street, Suite 100 

Bakersfield, CA 93301-2323 

Loreleio@kerncounty.com 

planning@kerncounty.com  

 

Re:  Request for Public Comment Extension for Notice of Preparation of a Draft  

Supplemental Recirculated Environmental Impact Report to the Revisions to Title 19-

Kern County Zoning Ordinance (2020-A) Focused on Oil and Gas Local Permitting 

(SCH # 2013081079) 

 

Dear Ms. Oviatt:  

 

We are writing with regards to the public comment period for the Notice of Preparation of a 

Draft Supplemental Recirculated Environmental Impact Report (the “NOP”) to the 

reconsideration of the Kern County Zoning Ordinance for local permitting for oil and gas (the 

“Ordinance”). On behalf of the undersigned organizations, we ask the Kern County Planning and 

Natural Resource Department to extend the deadline for scoping comments from the general 

public. We believe a 45-day extension is appropriate given the extraordinary circumstances due 

to the COVID-19 global pandemic. We ask that the due date for scoping comments from the 

public be pushed back to July 13, 2020. The current deadline of May 29, applicable to 

government agencies, should not be applied to limit general public input because it does not give 

adequate time for the public to analyze and respond to the NOP.   

 

Due to the global pandemic, our offices—like those of many public advocacy groups—have 

been forced to close, and our staff has had to reduce its capacity due to childcare, illness, and 

other circumstances beyond our control. Government agencies have also scaled back operations. 

State and federal courts, regulating agencies, and local and regional governmental bodies have 

implemented postponements due to the most extreme pandemic of our lifetime. The Planning 

Department itself has postponed or canceled a number or meetings and hearings in response to 

the restrictions on daily activities.  

 

Therefore, it is concerning that the County issued its NOP on April 29, in the midst of a 

statewide shelter-in-place order and during a nationwide increase of COVID-19 cases that 

continues to cause serious disruption to everyday life. Furthermore, the short 30-day period puts 

a substantial demand on the limited time and resources of our organizations and the communities 

affected by this Ordinance. The County has claimed that the environmental impact report for this 

Ordinance will serve as the lone environmental review authorizing tens of thousands of new oil 

and gas wells over decades. The 30-day period is thus also inadequate given the breadth of 

environmental and public health impacts the Ordinance will bring. 

 

mailto:Loreleio@kerncounty.com
mailto:planning@kerncounty.com
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Our State’s bedrock environmental protection and community right-to-know law, the California 

Environmental Quality Act, was intended to allow the public and public officials to be fully 

informed about projects and be able to participate in decision-making in a meaningful way. The 

rush to move forward with a new EIR and proceed with minimal time for public input falls short 

of these principles. Extending the comment deadline for 45 days would allow the public and 

organizations like ours to have sufficient time to obtain the relevant documents, consult with 

experts, and provide informed comments to the County on this important matter.  

 

We welcome the opportunity to work with you moving forward.  

 

Best regards, 

 

 

 

________________ 

Chelsea Tu/Caroline Farrell  

Center on Race, Poverty & the Environment 

 

 

 

________________ 

Colin O’Brien/Byron Chan 

Earthjustice 

 

 

 

 

________________ 

Elly Benson 

Sierra Club 

 

 

 

 

________________ 

Hollin Kretzmann 

Center for Biological Diversity 



From: Colin O"Brien
To: Cindi Hoover
Cc: hkretzmann@biologicaldiversity.org; Chelsea Tu; elly.benson@sierraclub.org; bchan@earthjustice.org;

rweber@earthjustice.org
Subject: Notice of Preparation of a Draft Supplemental Recirculated Environmental Impact Report (SCH # 2013081079)
Date: Friday, May 29, 2020 4:32:07 PM
Attachments: Scoping Comments for SREIR NOP__2020-05-29.pdf

Attachment A - oil_gas_sreir_scoping_mtg_instructions_May 2020.pdf
Attachment B - Emails on Translation for Scoping Process_May 2020.pdf

 CAUTION: This email originated from outside of the organization. Do not click links, open attachments, or
provide information unless you recognize the sender and know the content is safe.  

Dear Ms. Hoover:
 
Please find attached scoping comments on the County’s Notice of Preparation of the Draft
Supplemental Recirculated Environmental Impact Report for the project entitled “Revisions to Title
19- Kern County Zoning Ordinance (2020-A) Focused on Oil and Gas Local Permitting (SCH #
2013081079).”
 
In addition to our comments, I am also providing two accompanying attachments. If you have
difficulty opening any of the three attached files, do let me know.
 
These comments are submitted on behalf of Center for Biological Diversity, Center on Race, Poverty
& the Environment, Comité Progreso de Lamont, Comité de Lost Hills en Acción, Committee for a
Better Shafter, Committee for a Better Arvin, Earthjustice, and Sierra Club.
 
If you could acknowledge receipt of this email, that would be much appreciated.
 
Sincere thanks,
Colin
 
______________________
Colin C. O’Brien
Pronouns: he/him/his
Staff Attorney
Earthjustice
50 California Street, Suite 500
San Francisco, CA 94111
T: 415. 217.2010
F: 415.217.2040
earthjustice.org
 

 
The information contained in this email message may be privileged, confidential and protected from disclosure.
If you are not the intended recipient, any dissemination, distribution or copying is strictly prohibited.



If you think that you have received this email message in error, please notify the sender by reply email and
delete the message and any attachments.
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May 29, 2020 

 

Via electronic mail 

 

Kern County Planning and 

Natural Resources Department 

Attn: Cindi Hoover, Lead Planner 

2700 “M” Street, Suite 100 

Bakersfield, CA 93301 

(661) 661-862-8629 

hooverc@kerncounty.com 

 

Re:  Notice of Preparation of a Draft Supplemental Recirculated Environmental Impact 

Report (SCH # 2013081079) 

 

Dear Ms. Hoover:  

 

We are writing to provide comments on the County’s Notice of Preparation of the Draft 

Supplemental Recirculated Environmental Impact Report for the project entitled “Revisions to 

Title 19- Kern County Zoning Ordinance (2020-A) Focused on Oil and Gas Local Permitting 

(SCH # 2013081079)” (the Project).  

 

Since its inception, we have informed the County that the Project—rather than providing 

an effective means for the County to adequately identify, analyze, and mitigate the significant 

environmental impacts caused by oil and gas development—impermissibly attempts to insulate 

all such activity from meaningful site-specific review and local input and accountability, in 

violation of CEQA’s core principles. Further, given the unprecedented immensity of the so-

called “Project,” it is hard to conceive of an analysis that could provide the requisite detail and 

local specificity that CEQA requires to inform the public and decision makers and to mitigate 

significant impacts. Indeed, both the Kern County Superior Court and the Court of Appeal found 

substantial flaws with the original Environmental Impact Report (EIR) for this Project, and the 

latter has specified that the County must revisit and revise its analysis in substantial ways. See 

King and Gardiner Farms, LLC v. County of Kern (2020) 45 Cal.App.5th 814 (“King”).  

 

We do not believe the County should proceed with the Project. To the extent the County 

insists on moving forward, we offer these comments to assist the County with its scoping 

process. We reserve the right to identify new issues, provide additional information, and propose 

additional mitigation measures during the administrative process for the Supplemental 

Recirculated Environmental Impact Report (SREIR) and the Project. 

 

 The County must make its CEQA process accessible to the County’s many Spanish-

language speakers. 

CEQA prioritizes meaningful public involvement and, in this instance, the County must 

disclose environmental information and allow for public participation in Spanish in order to meet 

CEQA’s public participation requirements. CEQA Guidelines §§ 15002(a)(1) & (4), 15201. The 

mailto:hooverc@kerncounty.com
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majority of residents in Kern County are Latino, and Latinos are disproportionately impacted by 

oil and gas activity in the County. The Court of Appeal’s recent decision underscores the 

desirability of translation and interpretation services as well as the County’s authority to provide 

them; further, it advises that the County must be able to substantiate any decision to ignore 

legitimate community needs. Slip Opinion at 125-26. To allow Spanish-speaking residents to 

participate meaningfully in the CEQA review for this Project, the County can and must translate 

all notices and key documents—or important portions thereof—into Spanish; provide 

simultaneous English and Spanish interpretation during all public meetings and hearings; and 

accept and consider verbal and written comments in both English and Spanish.  

 

Kern County should provide Spanish translation because a significant portion of the 

County’s population speaks Spanish. Over 486,000 Latinos live in Kern County, making up the 

majority (approximately 54 percent) of Kern County’s population.1 Among county residents, 

more than 39 percent speak Spanish, and at least 16 percent of the county’s Spanish speakers 

cannot speak English, or do not speak English well or very well.2 Delano, Arvin, Lamont, Lost 

Hills, and Shafter—all communities heavily impacted by oil and gas drilling—are also all 

located in census tracts that have linguistic isolation scores above 90 under CalEnviroScreen, 

meaning there are many households in these communities where no one over age 14 speaks 

English well. Linguistic isolation is a particular concern in Lost Hills, which scores in the 99th 

percentile for linguistic isolation.3    

 

Making the CEQA process accessible to Spanish-speaking community members is 

particularly important because Latino residents are disproportionately impacted by oil and gas 

activity within Kern County. Although Latinos make up 54 percent of the County’s population, 

they make up of over 64 percent of residents living within 1 mile of oil and gas wells in the 

county,4 and many Latino community members live, go to school, or work immediately adjacent 

to oil and gas wells. Among the undersigned community groups, Committee for a Better Shafter, 

Committee for a Better Arvin, Comité Progreso de Lamont, and Comité de Lost Hills en Acción 

are made up of residents who live in communities that are surrounded by oil and gas wells. 

Given that this Project aims to authorize more than two decades of oil and gas development, 

including 67,000 or more new producing wells, the County must take steps to insure that the 

residents whose quality of life is most affected will receive notice, have access to understandable 

information, and be able to offer comments. 

    

 Unfortunately, to date, the County has largely refused to make its CEQA process for the 

Project accessible to Spanish-speaking community members who want to participate. Among the 

signatories to this letter are Kern County-based groups that consist of—or work directly with—

                                                 
1 United States Census Bureau, Quick Facts Kern County, CA, available at 

https://www.census.gov/quickfacts/kerncountycalifornia. 
2 United States Census Bureau, Selected Social Characteristics in the United States, available 

at https://data.census.gov/cedsci/table?d=ACS%205-

Year%20Estimates%20Data%20Profiles&table=DP02&tid=ACSDP5Y2018.DP02&y=2018&g=0400000

US06_0500000US06029. 
3 CalEnviroScreen 3.0, available at: https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30. 
4 Natural Resources Defense Council, Drilling in California: Who’s At Risk?, at 13, available 

at:  https://www.nrdc.org/media/2014/141022.   

https://www.census.gov/quickfacts/kerncountycalifornia
https://data.census.gov/cedsci/table?d=ACS%205-Year%20Estimates%20Data%20Profiles&table=DP02&tid=ACSDP5Y2018.DP02&y=2018&g=0400000US06_0500000US06029
https://data.census.gov/cedsci/table?d=ACS%205-Year%20Estimates%20Data%20Profiles&table=DP02&tid=ACSDP5Y2018.DP02&y=2018&g=0400000US06_0500000US06029
https://data.census.gov/cedsci/table?d=ACS%205-Year%20Estimates%20Data%20Profiles&table=DP02&tid=ACSDP5Y2018.DP02&y=2018&g=0400000US06_0500000US06029
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
https://www.nrdc.org/media/2014/141022
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residents who are monolingual Spanish speakers or Spanish-speakers who do not speak English 

as their primary language. Our groups repeatedly requested that the County provide translated 

documents and simultaneous interpretation during the County’s previous CEQA process for the 

Project, but to no avail.  

 

With a new CEQA process underway for the Project, the County can and must make the 

proceedings accessible to Spanish-speaking residents. To this end, we were encouraged that the 

County acknowledged the need for Spanish translation and provided simultaneous English to 

Spanish interpretation during its scoping meeting on May 13, 2020.    

     

At the same time, it is unclear how Spanish-speaking residents would have known about 

the scoping meeting since the County failed to translate the Notice of Preparation into Spanish, 

despite a direct request for translation made by the Center on Race, Poverty, & the Environment 

on May 11, 2020. Moreover, the May 13 scoping meeting did not provide a full opportunity for 

public participation because the County refused to allow comments or questions by Spanish-

speaking community members through the Spanish interpretation line. 

Also concerning, the County has made contradictory statements about whether it will 

accept verbal comments for the record during the scoping period—a critical vehicle for 

participation by Spanish-speaking community members, particularly during the current COVID-

19 pandemic. Official instructions issued by the County state: “Q: How can I provide verbal 

comments for the record? A: While we recommend you provide written comments via the email 

or the mailing address below, verbal comments may be submitted by phone to Cindi Hoover, 

Lead Planner, at (661) 862-8629.”5 The County has since backtracked, denying that verbal 

comments submitted through calls or voicemails will be incorporated into the record. Equally 

troubling, the County has stated that it will not translate into English, and therefore will not 

consider, any voicemail comments made in Spanish during the scoping process.6   

The County possesses the resources, technology, and know-how to serve its Spanish-

speaking residents. Going forward, the County can and must take the steps listed below to allow 

Spanish-speaking residents to participate meaningfully in the CEQA process for this Project. 

Specifically, the County must:         

      

 translate the notice of preparation and all future notices related to the Project into 

Spanish, including any notice of availability, notices of public meetings or hearings, and 

notices of determination (if applicable); 

 

 translate the SREIR—or, at a minimum, key portions of the SREIR including the 

executive summary, project description, and sections on air quality, water quality, 

cumulative impacts, and alternatives sections—into Spanish;  

 

                                                 
5 See Attachment A: Teams Live Event Scoping Meeting Instructions, at page 3, available at: 

https://psbweb.co.kern.ca.us/planning/pdfs/oil_gas/oil_gas_sreir_scoping_mtg_instructions.pdf. 
6 See Attachment B: Email Correspondence re Translation for Scoping Meeting. 

https://psbweb.co.kern.ca.us/planning/pdfs/oil_gas/oil_gas_sreir_scoping_mtg_instructions.pdf
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 translate at least the executive summary of the updated health risk assessment into 

Spanish; 

  

 make translated materials available at the same time as English versions;  

 

 provide two-way simultaneous interpretation for future public meetings and hearings; 

 

 consider written and oral comments made in English as well as in Spanish, and include 

them in the record; and 

 

 translate any findings and statements of overriding consideration (if applicable). 

   

 The County must address it failure to address PM2.5 and the larger failures of 

Mitigation Measure 4.3-8 to mitigate air quality impacts as described in the original 

EIR. 

The Court of Appeal rejected the County’s prior analysis of air quality impacts because 

“the EIR failed to discuss the impact of [Mitigation Measure 4.3-8] on PM2.5 emissions or, 

alternatively, provide an explanation for why there is no separate discussion of the measure’s 

impact on PM2.5 emissions.” King, 45 Cal.App.5th at 895. Further, the Court of Appeal faulted 

the County because Mitigation Measure 4.3-8 “does not provide for enforceable mitigation of 

PM2.5 emissions and the Board made no finding that mitigation of PM2.5 was not feasible.” Id. 

The Court specified that the County, in addressing these errors, must “update its analysis of air 

quality and PM2.5 levels.” Slip Opinion at 148.  

 

 Consistent with the Court’s directive that the County must analyze air quality, PM2.5 

levels, and the prior EIR’s exclusion of PM2.5 from Mitigation Measure 4.3-8, the SREIR must 

account for the factors described below. 

 

 As an initial matter, the County’s revised analysis must address the fact that the San 

Joaquin Valley is not—as predicted in the EIR—achieving any federal or state ambient air 

quality standards for PM2.5.
7 To the contrary, the Valley’s air quality remains the worst in the 

country for PM2.5.
8 It is also among the worst in the country for ozone.9  

 

Second, the County must address the effectiveness of Mitigation Measure 4.3-8 and the 

accompanying Oil and Gas Emission Reduction Agreement (OGERA) that the County signed 

with the San Joaquin Valley Air Pollution Control District (the District)—which is failing to 

mitigate air emissions as described in the EIR. Whereas the EIR promised “full mitigation of air 

quality impacts,” with emissions ultimately “mitigated to net zero” (AR008676)10 and annual 

                                                 
7 San Joaquin Valley Air Pollution Control District (SJVAPCD), Ambient Air Quality Standards & 

Valley Attainment Status, available at https://www.valleyair.org/aqinfo/attainment.htm. 
8 American Lung Association, State of the Air 2020 at 20-21, 23-24, available at 

http://www.stateoftheair.org/assets/SOTA-2020.pdf.  
9 Id. at 22, 25.  
10 “AR” citations refer to the Administrative Record compiled for the original EIR. 

https://www.valleyair.org/aqinfo/attainment.htm
http://www.stateoftheair.org/assets/SOTA-2020.pdf
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“emission reductions from implementing the OG-ERA . . .  expected to match the emissions 

from drilling new wells” (AR008681-81)—this has not been the case. 

 

Pursuant to the OGERA, the County has paid to the District, through November 2019, 

almost $89 million in fee monies to fund pollution-reducing projects intended to offset otherwise 

unregulated oil and gas emissions.11 The District, however, has failed to spend these funds. For 

example, the District’s most recent annual report indicates that it received almost $43 million 

from the OGERA and other emission reduction agreements for the period from July 1, 2018 to 

June 30, 2019, but was only able to spend $12.5 million and encumber another $6.6 million.12 

This shortfall in spending and encumberances left the District with an ending unencumbered 

balance of more than $48 million—reflecting an ever-growing failure of the District to spend 

OGERA and other emission reduction agreement receipts. The period-ending unencumbered 

balance was $13.6 million for 201813 and $6.4 million for 2017.14  

 

These failures to spend OGERA funds mean air pollution from new oil and gas drilling is 

increasing unabated and worsening air quality. Remarkably, the County issued almost 1,200 new 

oil and gas permits in the first year after the Ordinance with no mitigation whatsoever from 

Measure 4.3-8.15 Alarmingly, a significant and growing gap between permit issuances and 

pollution-reducing projects continues. For example, a 2018 report by the District indicates that in 

the 12-month period from July 1, 2017 to June 30, 2018, the District only reduced 853 tons of 

NOx and 181 tons of PM10 using emission reduction agreement funds.16 But these quantities 

represent the total reductions accomplished by the District pursuant to emission reduction 

agreements for 36 separate development projects, of which the Ordinance is just one.17 Critically, 

even if all of these reductions were dedicated to offsetting emissions from the Project, they 

would be insufficient: 853 tons of NOx is only enough to mitigate emissions from 367 new 

wells, which is a small fraction of the number of wells that the County has permitted each year 

so far, and an even smaller fraction of the 3,647 wells that the Ordinance allows annually.18 The 

District’s most recent annual report likewise indicates that it has only been able to abate enough 

air pollution to offset emissions from several hundred new wells during the 12-month reporting 

period—which is well short of the 1,000+ new well permits the County has issued annually.19    

                                                 
11 Kern County Oil and Gas Permitting Program Annual Progress Report (December 1, 2018 to 

November 30, 2019) at 7, 9-10. 
12 SJVAPCD 2019 Annual Report - Indirect Source Review Program at 9, available at 

https://www.valleyair.org/ISR/Documents/2019-Annual-Report.pdf. 
13 SJVAPCD 2018 Annual Report - Indirect Source Review Program at 10, available at 

https://www.valleyair.org/ISR/Documents/2018-Annual-Report.pdf.  
14 SJVAPCD 2017 Annual Report - Indirect Source Review Program at 7, available at 

https://www.valleyair.org/ISR/Documents/2017-ISR-Annual-Report.pdf. 
15 Kern County Oil and Gas Permitting Program Annual Progress Report (December 9, 2015 to 

November 30, 2016) at 4-5. 
16 SJVAPCD 2018 Annual Report at 11. 
17 Id. at 8. 
18 See AR029118 [noting in Table 4.3-30 that, for 2018, each new well will emit 2.32 tons of NOx]; Kern 

County Oil and Gas Permitting Program Annual Progress Report (December 1, 2016 to November 30, 

2017) at 4 [permits issued through Nov. 2017]; AR000989 [annual well limit]. 
19 See SJVAPCD 2019 Annual Report at 10; Kern County Oil and Gas Permitting Program Annual 

Progress Report (December 1, 2018 to November 30, 2019) at 6. 

https://www.valleyair.org/ISR/Documents/2019-Annual-Report.pdf
https://www.valleyair.org/ISR/Documents/2018-Annual-Report.pdf
https://www.valleyair.org/ISR/Documents/2017-ISR-Annual-Report.pdf
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 Third, as part of its assessment of the effectiveness of Mitigation Measure 4.3-8, the 

County must assess whether adequate pollution-reducing projects even exist within the San 

Joaquin Valley for the measure to succeed. The significant, ongoing disparity between new 

emissions authorized and inadequate emissions reductions to compensate underscores the need 

for such analysis. The data needed to conduct this analysis is readily available. In fact, the EIR 

estimated the Project’s emissions as a percentage of County-wide and Valley-wide emissions 

(AR001030), indicating that the County has access to relevant emissions inventories. 

 

Fourth, the County should insist that fee monies collected pursuant to Mitigation Measure 

4.3-8 be spent on pollution-reducing projects in Kern County, instead of allowing the District to 

spend the money elsewhere. The OGERA states that the County will actively seek pollution-

reducing projects within the county, and further provides that the District shall prioritize funding 

for local projects.20 Our analysis, however, indicates that for FY 2017-18 and FY 2018-19 the 

District directed the vast majority of its emission reduction funds—for which the OGERA is by 

far the largest source—to pollution-reducing projects outside of Kern County.21 We believe this 

spending is contrary to the requirements and intention of Mitigation Measure 4.3-8 and the 

OGERA. The SREIR must describe how OGERA funding decisions are made, provide a full 

accounting of where OGERA fund monies have been spent to date, describe the County’s 

outreach efforts to find pollution-reducing projects within the county, and evaluate why the 

County’s efforts have been unsuccessful. Further, the SREIR should identify and evaluate 

options to insure that OGERA funds are spent locally in Kern County.     

 

 Fifth, the County can and should prioritize OGERA spending on pollution-reducing 

projects that directly benefit those community members who experience disproportionate 

socioeconomic and pollution burdens. Mitigation Measure 4.3-8 identifies a list of pollution-

reducing projects that may be supported by OGERA funding, including “[f]unding lower-

emission equipment and processes for local businesses, schools, non-profit and religious 

institutions, hospitals, city and county facilities.”22 Rather than funding such community 

interests, it appears that the overwhelming majority of OGERA funds have been directed to 

projects that exclusively or primarily provide benefits for the agriculture and oil industries. For 

example, in FY 2017-18 and FY 2018-19, most OGERA funds were spent on replacing 

agricultural tractors, heavy-duty trucks, and wheel loaders with cleaner versions.23 In 

comparison, during the same period, the District spent fee monies on just one community-

benefitting project—replacing 18 old public school buses.24   

                                                 
20 OGERA Section 1.3(c).  
21 We reviewed publicly available information regarding mitigation projects funded by a combination of 

Indirect Source Review (ISR) and voluntary emissions reduction agreement (VERA) funds (collectively 

“ISR-VERA” projects). Among the many VERA projects, the OGERA provides the vast majority of 

funds to the District. The OGERA accounted for approximately $6.25 out of more than $9 million, or 

69.4 percent, of money collected by all VERA funds in FY 2017-18. See SJVAPCD 2017 Annual Report 

- Indirect Source Review Program at 5-7. The OGERA accounted for approximately $18.4 out of $20.3 

million, or 90.8 percent, of money collected by all VERA funds, in FY 2018-19. See SJVAPCD 2018 

Annual Report - Indirect Source Review Program at 10 at 9-10. 
22 AR000240 (emphasis added).  
23 See SJVAPCD 2017 Annual Report - Indirect Source Review Program at 5, 7, Appendix A; SJVAPCD 

2018 Annual Report - Indirect Source Review Program at 9-10, Appendix A.  
24 Id. at 7, Appendix A. 
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This failure to fund community benefit projects is inconsistent with Mitigation Measure 

4.3-8 and should be addressed in the SREIR. The SREIR must describe the types of projects that 

have been funded to date, describe the County’s outreach efforts—if any—to identify pollution-

reducing projects in disadvantaged communities near oil and gas activity, and evaluate why so 

few community-based projects have been funded. Additionally, the SREIR should identify and 

evaluate options to insure that more OGERA funds are spent on pollution-reducing projects that 

directly benefit the community members who face the most direct impacts from oil and gas 

development.   

 

 The County must revise its cumulative health risk assessment. 

The Court of Appeal concluded that Kern County violated CEQA by failing to recirculate 

the original EIR after it released a lengthy cumulative health risk assessment just a few days 

before the Board of Supervisors voted to approve the Project. Consequently, the court directed 

that the cumulative health risk assessment must be recirculated in conjunction with any revised 

EIR. Slip Opinion at 130-32. Further, the court cautioned that the cumulative health risk 

assessment must not be treated a mere “post hoc justification” of the earlier conclusions reached 

by the EIR regarding the Project’s health impacts. Id. at 131.         

 

Consequently, the County may not rely on the cumulative health risk assessment in its 

current form. As an initial matter, the County must revise the assessment to correct the numerous 

errors and omissions described in the November 6, 2015 report that Dr. Phyllis Fox prepared for 

Shute, Mihaly & Weinberger.25 Additionally, given that five years have passed since the 

cumulative health risk assessment was released—and the science on both the health effects of air 

pollution generally and oil and gas activity development has advanced considerably during that 

time (see infra)—the County must update the cumulative health risk assessment to reflect such 

new, relevant information.   

 

 Water Supply 

The Court of Appeal held that the EIR’s treatment of water supply impacts and mitigation 

did not meet CEQA’s requirements. According to the court, the County unlawfully deferred 

mitigation for the Project’s impacts by adopting measures that lacked specific, mandatory 

performance criteria, and by delaying implementation of mitigation until after the Project’s 

activities commence. King, 45 Cal.App.5th at 855-64. The court specified that, if the County 

chooses to readopt the Project, it must develop lawful mitigation measures for the Project—

based on an updated analysis of the Project’s water supply impacts. Id. at 845, fn. 15, 899-900.   

 

 In revising its analysis of mitigation measures to address water supply impacts, the 

County must not repeat the error of the original EIR and merely defer to the ongoing planning 

processes unfolding pursuant to the Groundwater Sustainability Management Act (SGMA). 

Measures adopted pursuant to SGMA may not be adopted rotely because CEQA imposes higher 

and more specific analytical and mitigation obligations. 

 

                                                 
25 AR15581-85. 
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 The County’s revised analysis must also account for significant information that was 

omitted or ignored in the original EIR. In particular, the County must include a detailed analysis 

of the Project’s localized impacts, including identification of all intended and potential water 

sources for Project activities in discrete oil fields and agricultural areas, and address the 

environmental impacts of exploiting those sources. The SREIR should also assess the Project’s 

localized impacts on other water users, including the risk of water rationing and dry wells. In 

conducting these analyses, the SREIR can and must account for the 2012-2014 drought.  

 

 The County must consider new information pertaining to other environmental 

impacts. 

 

A subsequent or supplemental EIR must consider new information when one or more of 

three events occur: “(a) Substantial changes are proposed in the project which will require major 

revisions of the environmental impact report[;] (b) Substantial changes occur with respect to the 

circumstances under which the project is being undertaken which will require major revisions in 

the environmental impact report[; or] (c) New information, which was not known and could not 

have been known at the time the environmental impact report was certified as complete, becomes 

available.”26 

 

Here, in the time since the Board adopted the Ordinance and certified the original EIR in 

November 2015, new scientific evidence has demonstrated the impacts of oil and gas activity to 

be substantially greater than the EIR acknowledged. Consequently, the County’s new CEQA 

process must not only reexamine the portions of the EIR found legally deficient by the Court of 

Appeal, it must also update and reevaluate other oil and gas impacts to incorporate new 

circumstances and information that has become available in the last 5 years. 

   

a. Circumstances under which the Project is being undertaken will require major 

revisions in the environmental impact report. 

 

Circumstances have changed significantly since the County certified the EIR in 2015. 

The COVID-19 global pandemic has caused serious disruption to daily life and has shone a 

spotlight on health impact disparities. Multiple studies have found that exposure to higher 

amounts of air pollution also increases a population’s vulnerability to the coronavirus. A major 

study of air pollution and COVID-19 mortality in the United States found that exposure to even a 

small increase in fine particulate matter (PM2.5) was linked to an 8% greater chance of dying 

from COVID-19.27 

 

The global economic downturn has also further called into question the justification for 

fast-tracking thousands of new well permit approvals, when demand for oil and gas is at historic 

lows. The price of oil plummeted to negative prices recently, exposing the speculative nature of 

the oil and gas industry. A new wave of oil company bankruptcies has begun and increases the 

                                                 
26 Public Resources Code § 21166. 
27 Wu, Xiao et al., Exposure to air pollution and COVID-19 mortality in the United States, medRxiv 

(April 5, 2020) (“Xiao 2020”), https://doi.org/10.1101/2020.04.05.20054502; see also Friedman, Lisa, 

New Research Links Air Pollution to Higher Coronavirus Death Rates, N.Y.Times, April 17, 2020, 

https://www.nytimes.com/2020/04/07/climate/air-pollution-coronavirus-covid.html. 

https://doi.org/10.1101/2020.04.05.20054502
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threat that producers will attempt to avoid their legal obligation to plug and abandon the nearly 

107,000 active oil and gas wells across the state.28 By one estimate, the cost of plugging and 

abandoning these wells would be about $9.1 billion.29 

 

The world also has come five years closer to catastrophic, irreversible climate change 

without meaningful action to curb greenhouse gas emissions by amounts necessary to keep 

warming within 1.5 degrees Celsius. Temperatures in California have increased and the trend 

will likely continue unless greenhouse gas emissions are significantly reduced in the near future. 

Wildfires, floods, heatwaves, vector-borne diseases, and species extinction caused and/or 

exacerbated by climate change have intensified the need to closely examine the context in which 

the Ordinance is being proposed.  

 

Circumstances have also changed due to the large number of studies, as discussed below, 

that document significant harms from oil and gas operations that the original EIR minimized or 

altogether ignored. 

  

b. Significant New Information Must Be Considered. 

  

Since 2015, multiple studies have shown that oil and gas operations have greater impacts 

than the original EIR acknowledged. These potential harms must be analyzed as part of any 

supplemental EIR. 

  

1. Impacts to Wildlife 

 

In 2019, there were more than a dozen major oil and wastewater spills in the Cymric oil 

field alone. These spills had significant impacts on wildlife. As a result of a 1.3 million gallon 

surface expression in the Cymric 1Y area, several bird fatalities were confirmed.30 Oil is 

routinely released at the surface in Kern County and, in 2020, the California Department of Fish 

and Wildlife acknowledged that it is common to see oil-covered wildlife in the region.31 The 

SREIR must analyze the impacts to wildlife using newly available information. 

2. Soil Contamination 

 

Since 2015, Kern County has experienced multiple events resulting in massive soil 

contamination. The Cymric 1Y spill contaminated large quantities of soil; remediation crews 

                                                 
28 California Council of Science and Technology, Orphan Wells in California: An Initial Assessment of 

the State’s Potential Liabilities to Plug and Decommission Orphan Oil and Gas Wells, (Jan. 2020) p. ix., 

available at https://ccst.us/reports/orphan-wells-in-california/.  
29 Id., p. x.  
30 California Dept. of Fish and Wildlife, Cymric Incident Update 10/11/19, available at 

https://calspillwatch.wordpress.com/tag/cymric-oil-field-incident/.  
31 Thomas Cullen, Administrator, Office of Spill Prevention and Response, Department of Fish and 

Wildlife, speaking at the January 27 joint oversight hearing of the Senate Natural Resources and Water 

and Assembly Natural Resources Committees: Oversight of the Cymric Oil Spill and California Oil & 

Gas Policy, 2:13:28 to 2:16:10, available at https://www.senate.ca.gov/media/joint-hearing-senate-

natural-resources-water-assembly-natural-resources-20200127/video.  

https://ccst.us/reports/orphan-wells-in-california/
https://calspillwatch.wordpress.com/tag/cymric-oil-field-incident/
https://www.senate.ca.gov/media/joint-hearing-senate-natural-resources-water-assembly-natural-resources-20200127/video
https://www.senate.ca.gov/media/joint-hearing-senate-natural-resources-water-assembly-natural-resources-20200127/video
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hauled the soil to hazardous waste facilities due to the contamination from oil and wastewater.32 

The SREIR must evaluate impacts to soil incorporating this recent information. 

 

3. Groundwater Contamination 

 

The US Geological Survey has published a number of studies that found contaminants 

from oil and gas activity migrated to nearby groundwater sources.33 The SREIR must review 

recent studies to include in its analysis of impacts to surface and groundwater resources.  

 

The SREIR also must include an analysis of the potential impact of steam injection 

activity on groundwater. CalGEM amended its regulations in 2019 to allow injection pressures 

above the fracture gradient.34 Since then, more than a dozen large spills have occurred in Kern 

County oil fields. These “surface expressions” bring oil and produced water to the surface, 

potentially polluting surface water or areas that experience seasonal precipitation and drainage. 

The injection may also migrate underground and endanger nearby groundwater resources. 

  

4. Climate Change 

 

New information regarding the impacts of climate change has become available. Many 

studies highlight the major role that fossil fuel production plays in bringing us closer to serious 

consequences of climate change, including triggering more frequent and severe droughts, forest 

fires, floods, heatwaves, and other extreme weather. The International Panel on Climate Change 

published its Fifth Assessment Report in 2019. Other studies have increased our understanding 

of climate change impacts caused by oil and gas development. The SREIR must include an 

updated analysis of climate change impacts caused by the addition of tens of thousands of new 

wells in Kern County. 

  

5. Health Impacts 

 

New research has added to our understanding of the adverse health impacts of living 

close to oil and gas activity.35 In addition, as noted above, air pollution increases vulnerability to 

coronavirus. The SREIR—within but not limited to the cumulative health risk assessment—must 

reevaluate health risk assessments to incorporate this new information regarding both direct 

impacts from air pollution and the indirect impacts related to mortality rates during pandemics. 

 

 

                                                 
32 Goldberg, Ted. State Says It Has No Idea How Long It Will Take to Clean Up Chevron's Kern County 

Oil Spill, KQED, Aug. 23, 2019, available at https://www.kqed.org/news/11769242/chevron-kern-

county-cymric-mckittrick-oil-spill-clean-up. 
33 See, e.g., McMahon, P.B. et al., Occurrence and sources of radium in groundwater associated with oil 

fields in the Southern San Joaquin Valley, California, 53 Environmental Science & Technology 9398-

9406 (2019). 
34 Compare 14 Cal. Code Reg. §, 1724.10(i) (2018) with 14 Cal. Code Reg., § 1724.10.3 (April 1, 2019).  
35 See, e.g., McKenzie, Lisa M. et al., Childhood Hematologic Cancer and Residential Proximity to Oil 

and Gas Development, 12 PLoS ONE 2: e0170423 (2017). 

https://www.kqed.org/news/11769242/chevron-kern-county-cymric-mckittrick-oil-spill-clean-up
https://www.kqed.org/news/11769242/chevron-kern-county-cymric-mckittrick-oil-spill-clean-up
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6. Air Pollution   

 

Recent studies show air pollution can travel long distances and remain in high 

concentrations. The SREIR must evaluate recent air pollution studies and update its analysis of 

air quality impacts to account for this new information. 

  

7. Risks from Idle and Abandoned Wells 

 

Recent reports have confirmed that Kern County has a large number of idle wells that 

need to be properly plugged and abandoned. Statewide, there are tens of thousands of idle wells 

and “marginal wells” that produce less than 5 barrels of oil per day. These wells pose a risk to 

water, air, climate, and public safety by acting as potential conduits for pollutants while the well 

sits idle.  

 

By one estimate, it would cost close to $9.1 billion to close and remediate all 107,000 

existing wells in California. Despite these risks and the large financial liability, the amount of 

financial resources that the industry has set aside for remediation is a fraction of what it would 

cost to properly plug and abandon these wells. As the largest oil-producing county, Kern County 

could see major fiscal impacts if companies attempt to walk away from their remediation 

responsibilities. Adding tens of thousands of new wells will only increase the potential financial 

liability to taxpayers if oil companies continue to drill new wells without setting aside enough 

money to pay for proper plugging and abandonment. 

8. Cumulative Impacts 

 

The EIR must update and revise its cumulative impacts analysis to include projects that 

have been commenced or proposed in Kern County as well as oil and gas projects statewide 

since the original EIR certification. 

   

9. Efficacy of Mitigation Measures 

 

The County now has nearly five years of Ordinance implementation experience. Thus, it 

can describe and evaluate the extent to which the original EIR’s mitigation measures have been 

effective at reducing impacts. In the SREIR, the County must disclose (1) which mitigation 

measures have been applied to permits (2) how the County determined which measures should 

apply in each case, (3) to what extent the selected mitigation measures were effective in reducing 

impacts, (4) which measures failed to adequately reduce impacts of a project, and (5) what steps 

the County has taken to ensure mitigation measures are being properly implemented by 

operators.  

 

* * * * * 

 

Your consideration of these comments is much appreciated.  
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Sincerely, 

 

Hollin Kretzmann 

Center for Biological Diversity 
 

Chelsea Tu 

Caroline Farrell  

Center on Race, Poverty & the Environment 

 

Jose Mireles 

Comité Progreso de Lamont 

 

Saul Ruiz 

Comité de Lost Hills en Acción 

 

Anabel Marquez 

Committee for a Better Shafter 

 

Estela Escoto 

Committee for a Better Arvin 

 

Colin O’Brien 

Byron Chan 

Earthjustice 

 

Elly Benson 

Sierra Club 



 
 
 

ATTACHMENT A 



Teams Live Event Scoping Meeting Instructions 

Introduction: In compliance with the Governor’s Executive Order, the California Department of Public 
Health’s guidelines on gatherings regarding COVID-19, and Kern County Local Emergency Declaration, the 
scoping meeting required by the California Environmental Quality Act Guidelines will be conducted online 
utilizing Microsoft Live Events to allow Agencies and Interested Parties to comment on the preparation of 
the Draft Supplemental Environmental Impact Report for Revisions to the Kern County Zoning Ordinance 
for Oil and Gas Local Permitting.  
 
If you are having trouble participating in the Microsoft Live Event please email Julie Williams at 
williamsj@kerncounty.com 
 
Meeting Date and Time: Wednesday May 13, 2020 at 1:30 pm PST 

Link to join: https://tinyurl.com/y93r92b3 

Spanish Language Translation: Spanish language translation services will be provided in two ways. 

Microsoft Live Events Closed Caption – Closed Captions are available in Spanish by clicking on the  at 
the bottom right of the Presentation Screen. To select Spanish language closed captioning click on the 

gear icon located next to the closed captioning icon as shown  . The County of Kern cannot ensure 
the accuracy of translation through Microsoft’s Live Event closed captioning service.  

Live Interpretation via Conference Call – To listen to a Live Interpreter call (224) 501-3412, Access 
Code: 408-162-717. Attendees will need access to 2 devices to watch the Live Event and listen to the Live 
Interpretation. Live Interpretation will only be available for Staff’s Presentation, no verbal comments will 
be received during the event therefore, the Live Interpreter will not have the ability to translate questions 
or comments from Attendees.   

Participating in the Virtual Scoping Meeting 

Participating: To join the Virtual Scoping Meeting paste the URL above into your web browser address 
bar. The URL will direct you to a Microsoft Teams Home Page that will give you the following 3 options: 
Download the Teams App; Sign-In using your Microsoft Log-In; Join Anonymously. Choose any of these 
options to join the meeting.  

Please note the following: 

• The time needed to download the Teams App may vary depending on a number of factors 
including your internet or data connection speed and the device memory capacity.  

• If you have the Teams App already downloaded on your device the meeting will automatically 
open in your Teams App. 

• If joining the meeting from a mobile device, Safari is not a supported browser. We recommend 
you use an internet connected computer for the best experience. 

• For more information about supported browsers, device requirements and more, please visit the 
Microsoft Office article at the following link:  



Commenting: Commenting on the scope of the Draft Supplemental Recirculated Environmental Impact 
Report can be accomplished by providing written comments to Cindi Hoover, Lead Planner, at 
hooverc@kerncounty.com or by mail at Kern County Planning and Natural Resources Department, 2700 
“M” Street, Suite 100, Bakersfield, CA. 93301.  

During the virtual Scoping Meeting, questions can be submitted via the Q&A tab (shown below) on the 
“Right Pane” of the Presentation Screen. The Q&A tab should also be used by Interested Parties and 
Agencies to submit, for the record, their participation and intent to provide written comments. No verbal 
comments will be accepted during the virtual Scoping Meeting.  

  

 

 

FAQs 

Q: I don’t see the “Ask a Question” Button on the Presentation Screen, how do I ask a question? 

A: The “Right Pane” where the Q&A panel is located may not be available in full screen viewing mode. To 

change from full screen viewing mode press either the Esc key or the minimize arrows  at the bottom 

right corner. Next click on the Q&A icon  at the top of the “Right Pane”. The Q&A Panel should 
now open.  

Q: Is there a limit to how long my question can be using the Q&A Panel? 

A: Yes, a maximum of 2,400 characters per question are allowed by Microsoft.   

Q: Are questions and comments anonymous? 

mailto:hooverc@kerncounty.com


A: Questions may be submitted anonymously or you may provide your name to show with the question. 
For more information on using the Q&A tool please visit the Office Support article at the following link:  

Q: I keep getting a prompt to download the Microsoft Teams App, do I need to download the App? 

A: If you are using a supported web browser such as Chrome, Firefox, or Edge you do not need to 
download the Microsoft Teams App. Please see the Microsoft Live Events support article at the following 
link for information about supported browsers, and device requirements.  

https://support.office.com/en-us/article/attend-a-live-event-in-teams-a1c7b989-ebb1-4479-
b750-c86c9bc98d84 

Q: If I already have the Microsoft Teams App downloaded on my device will the virtual Scoping Meeting 
Live Event open in my app? 

A: Yes, if you have the app the event will open in your Teams App. Be sure you are using the Q&A panel 
in the “Right Pane” to ask questions or submit your name for the record and not the Teams Chat feature 
on the left of the screen.  

Q: How can I provide verbal comments for the record? 

A: While we recommend you provide written comments via the email or the mailing address below, verbal 
comments may be submitted by phone to Cindi Hoover, Lead Planner, at (661) 862-8629.  

 



 

 

 
 
 

ATTACHMENT B 



5/21/2020 Mail - Chelsea Tu - Outlook

https://outlook.office.com/mail/search/id/AAQkADZlNjA0MTdjLTJiNjYtNDlkNC05ZTQ5LWZlZWEwNzY0YzJiZAAQALoHiQMoREvOrfIptZXcA6A%3D 1/3

Re: Scoping Meeting May 13, 2020

Lorelei Oviatt <Loreleio@kerncounty.com>

Mon 5/11/2020 5�32 PM

To:  Chelsea Tu <ctu@crpe-ej.org>; Cindi Hoover <hooverc@kerncounty.com>

Cc:  Craig Murphy <Murphyc@kerncounty.com>

Hi Chelsea,
Thank you for your response. We will place this email  in the record as your position.

We are not disadvantaging anyone as no one can comment verbally. This is a scoping meeting
and not a community meeting or hearing on the project. It is to solicit agencies and interested
parties on the scope of the EIR. Comments regarding this issue and any matters you want
included in the EIR can be submitted over the course of the full 30 days review period  at any
time in writing.   Please note we are not required to respond to those in writing specifically but to
include them in the EIR and consider them in preparing the Draft Supplemental Recirculated
EIR. 

If you provide written comments before the hearing, such as these, they will not be read outloud
as that is not the purpose of the scoping meeting. They will absolutely be part of the record. 

If there are questions on the process that you enter into the Q & A chat during the meeting, we
will read those questions about the process and answer them. 

While you are free to leave a voice mail, we don't take voicemail comments for the record  or
transcribe them for the EIR process.  There is no requirement under CEQA that we accomodate
such verbal comments for the Notice of Preparation or the Draft SREIR. Certainly both the
Planning Commission Hearing and Board of Supervisors will include an opportunity for verbal
comments. 

 As for translation we are not accepting your request. As confirmed  by the Appeals Court CEQA
does not require Spanish translation of any of these EIR documents. 

Thank you for your questions. 

Sincerely, 

Lorelei H Oviatt, AICP
Director
Kern County Planning and Natural Resources
2700 M Street Ste 100
Bakersfield, CA 93301
661-862-8866

From: Chelsea Tu <ctu@crpe-ej.org>
Sent: Monday, May 11, 2020 4:59 PM
To: Cindi Hoover <hooverc@kerncounty.com>
Cc: Lorelei Oviatt <Loreleio@kerncounty.com>; Craig Murphy <Murphyc@kerncounty.com>
Subject: Re: Scoping Meeting May 13, 2020
 

  CAUTION: This email originated from outside of the organization. Do not click links, open attachments, or provide
information unless you recognize the sender and know the content is safe.  
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Hi Cindi: 
 
Thank you for your email, and for letting me know more about your thinking. 
 
In general, the County should open this scoping meeting for oral comments by the public to
ensure that it allows for the meaningful public participation and informed decision-
making that CEQA mandates.
 
Low-income residents and communities of color experience disproportionate environmental and
health impacts from oil and gas activities in Kern County. However, the County's current
meeting set up not only restricts the general public's ability to provide oral comments, it also
places low-income and Spanish speaking/non-English speaking residents at
a significant disadvantage from being able to meaningfully participate in the meeting. 
 
We therefore request that all members of the public be allowed to provide oral comments
by phone and through the Teams App. Opening a phone line for questions and comments
during the meeting is necessary to allow residents who do not have the financial means to
access a computer and/or Internet to meaningfully participate. 
 
We appreciate that the County will provide a phone line for the public to listen to the meeting in
Spanish, as many residents in Kern County are monolingual or primarily Spanish speakers. 
 
Since the County will provide the live interpretation line, we request that those who call
into the line be able to provide oral comments or ask questions in Spanish, and have
their questions or comments be interpreted and shared in English during the scoping
meeting. We do not believe the County would need to make any technological changes in order
to meet this request. We also strongly encourage that the County provide two-way Spanish and
English live interpretation throughout the entirety of this meeting, and for future meetings on this
matter. 
 
Relatedly, we appreciate that the public can call the County to share oral comments outside of
the scoping meeting. We would like to confirm that the public can also call you to submit
oral comments before and after the meeting, through at least May 29 at 5pm. We also
want to ensure that the comments that you receive in Spanish will be translated into
English and considered by the County. 
 
Finally, we request that the County translate the notice of preparation and all future materials
related to the Oil and Gas Ordinance and the supplemental EIR into Spanish, and publicly share
the relevant materials in both English and Spanish, prior to any relevant meetings.
 
Please feel free to give me a call at 510-717-9092, or let me know if there is a time today or
tomorrow you could chat.
 
Thank you, Chelsea 

Chelsea Tu 
Senior Attorney
Center on Race, Poverty & the Environment
Office: 415-346-4179 x 304 
Cell: 510-717-9092  
5901 Christie Avenue Suite 208
Emeryville, CA 94608 



5/21/2020 Mail - Chelsea Tu - Outlook

https://outlook.office.com/mail/search/id/AAQkADZlNjA0MTdjLTJiNjYtNDlkNC05ZTQ5LWZlZWEwNzY0YzJiZAAQALoHiQMoREvOrfIptZXcA6A%3D 3/3

From: Cindi Hoover <hooverc@kerncounty.com>
Sent: Monday, May 11, 2020 10:56 AM
To: Chelsea Tu <ctu@crpe-ej.org>
Cc: Lorelei Oviatt <Loreleio@kerncounty.com>; Craig Murphy <Murphyc@kerncounty.com>
Subject: Scoping Meeting May 13, 2020
 

Hi Chelsea,
 
I received your voicemail regarding participating in the Scoping Meeting for the NOP of the Draft
Supplemental Recirculated EIR for Revisions to the Kern County Zoning Ordinance (2020 A) for Oil and
Gas Local Permitting. The purpose of the Scoping Meeting is to allow for agency comments on the
scope of the Draft Supplemental Recirculated EIR. We are opening the Scoping Meeting up to
community members as a courtesy but this is not a community meeting. We have used the tools
available to accommodate the public but due to limitations of the technology, we are unable to change
the format of the Scoping Meeting. Please contact me with any further questions or technical issues
regarding participating in the Scoping Meeting.
 
Respectfully,
Cindi Hoover, Planner 3
Advanced Planning
Kern County 
Planning and Natural Resources Dept.
2700 M Street, Ste 100
Bakersfield CA 93301
ph (661) 862-8629
fax (661) 862-8601
email: hooverc@kerncounty.com
 

mailto:hooverc@kerncounty.com
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T: (415) 552-7272   F: (415) 552-5816 

www.smwlaw.com 

RACHEL B. HOOPER 

Attorney 

Hooper@smwlaw.com 

May 27, 2020 

Ms. Cindi Hoover 
Lead Planner 
Kern County Planning & Natural 
Resources Dept. 
hooverc@kerncounty.com  

Re: Notice of Preparation of Draft Supplemental Recirculated 
Environmental Impact Report (SCH#2013081079) 

Dear Ms. Hoover: 

We represent King and Gardiner Farms, LLC (KGF) in connection with the 
proposed project entitled “Revisions to Title 19 – Kern County Zoning Ordinance (2020-
A) Focused On Oil and Gas Local Permitting” (Project). As you know, the Court of
Appeal found significant flaws with the Environmental Impact Report (EIR) for this
Project, and has directed that the County be ordered to revise its environmental analysis
in far-reaching and substantial ways. See King and Gardiner Farms, LLC v. County of
Kern (2020) 45 Cal.App.5th 814 (“King”). We submit the following comments on the
County’s Notice of Preparation of the Draft Supplemental Recirculated Environmental
Impact Report (NOP), to ensure that the County closely follows the court’s detailed
directives regarding the revised analysis.

1. Analysis of Water Supply Impacts and Mitigation.

The Court of Appeal held that the EIR’s analysis of mitigation for the Project’s
water supply impacts violated CEQA. Specifically, the County unlawfully deferred 
mitigation for the Project’s impacts by adopting measures that lacked specific, mandatory 
performance criteria, and delayed implementation of the mitigation until after the 
Project’s activities commence. King, 45 Cal.App.5th at 855-64. The court required that, if 
the County chooses to readopt the Project, it must both (a) revise its analysis of 
mitigation for the Project, and (b) update its analysis of the Project’s water supply 
impacts. Id. at 845, fn. 15, 900.   
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The court gave explicit guidance regarding the required update of the EIR’s water 
supply analysis. Id. at 899-900. It specifically noted that the formation of local 
groundwater sustainability agencies and the adoption of groundwater sustainability plans 
constitute “significant new information” that the revised EIR must address. Id. at 899. It 
further cited new legislation from 2017 requiring applicants for new wells to provide 
more information and greater transparency about the wells’ water use. Id. The court 
concluded: “[T]he information about groundwater supply and use has increased since the 
preparation of the draft EIR and that information will have lessened the uncertainty 
described in the draft EIR [regarding the Project’s groundwater impacts].” Id. at 900. 

 
 Accordingly, the County’s Supplemental Recirculated EIR (SREIR) must 
thoroughly revise its water supply analysis to account for this new information. Further, 
because the information reduces, if not eliminates, uncertainties with respect to the 
availability and sources of groundwater to serve the Project, the County should expand its 
discussion to include a detailed analysis of the Project’s localized impacts. Previously, 
the County had defended the EIR’s broad-brush, regional analysis by claiming that it was 
infeasible to analyze the Project’s impacts on local water supplies. Now, the court has 
required that the County reconsider this stance and contemplate a finer-grained analysis 
in light of the new information. See id. at 845, fn. 15 (“Whether the updated information 
will warrant an analysis of impact to water supplies at a level other than the subareas used 
in the original EIR is a question that must be decided in the first instance by the County 
in its role as lead agency.”) 
 
 The SREIR’s analysis of localized water supply impacts should identify all 
intended and potential water sources for anticipated development/permitted activities in 
discrete oil fields and agricultural areas, and address the environmental impacts of 
exploiting those sources. This would include the Project’s impact on individual water 
districts, local aquifers and water recharge areas, and groundwater banking programs. It 
should analyze, in particular, the Project’s potential to affect groundwater tables in 
smaller subareas focused on agriculturally rich portions of the County. The SREIR 
should also assess the Project’s localized impacts on other water users, including the risk 
of water rationing from local water districts and wells running dry as a result of lowered 
groundwater tables. 
 
 Finally, the court held that the EIR’s analysis of water supply impacts must be 
updated to account for the 2012-2014 drought. As the court explained, “[t]he revised 
discussion of water supply impacts must be updated; providing that updated information 
and describing the new baseline conditions necessarily will take account of the conditions 
created by the drought.” Id. at 851, fn.19. Of course, the SREIR’s analysis cannot be 
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limited to conditions present in 2012-2014, but must account for conditions existing at 
the time of its preparation. For example, the SREIR must consider the Project’s impacts 
in the context of the present, extremely dry period. See, e.g., 
https://www.latimes.com/california/story/2020-03-19/the-west-is-in-an-expanding-20-
year-drought-that-a-march-miracle-will-do-little-to-change. Inexplicably, the NOP does 
not acknowledge the need to update the EIR’s drought information.  
 
2. Analysis of Noise Impacts and Mitigation.  
 
 The Court of Appeal found that the County’s analysis of noise impacts was 
fundamentally flawed, obscuring the full extent of the Project’s effects. Specifically, the 
EIR failed to analyze whether the Project’s permanent or temporary increases in ambient 
noise levels in the Project vicinity would result in a significant environmental impact. 
Instead, the County analyzed only whether Project-related noise would exceed a 
“maximum” standard of 65 decibel (dB) that was set forth in the County’s general plan. 
As the court explained, “[t]he EIR’s exclusive reliance on the [65 dB maximum] metric 
does not provide a complete picture of the noise impacts that may result from the 
project.” Id. at 893.  
 
 The court’s opinion includes a vivid illustration of the EIR’s deficient approach. 
Under the EIR’s reasoning, a 20-dB increase at a site with existing noise levels of 44.8 
dB would not be deemed significant. By contrast, a 2-dB increase at a site with existing 
noise levels of 63.9 dB would be significant. The court concluded: “The EIR does not 
provide a rational explanation for this approach to environmental change.” Id. (emphasis 
in original).  
 
 Accordingly, the SREIR must revise the County’s earlier noise analysis to account 
for the Project’s increase in ambient noise levels. In the process, the County must select a 
quantitative standard against which to measure the significance of these impacts. While 
the court did not prescribe a specific metric the SREIR must use as its threshold of 
significance, it noted that a “5-dBA increase is a common threshold of significance for 
noise increases when the ambient noise level is less than an upper boundary specified in 
planning documents or noise ordinances.” Id. at 892, citing Mission Bay Alliance v. 
Office of Community Investment & Infrastructure (2016) 6 Cal.App.5th 160 and Gray v. 
County of Madera (2008) 167 Cal.App.4th 1099. Notably, both Brown-Buntin 
Associates, the County’s noise expert, and Charles M. Salter Associates (Salter), KGF’s 
noise expert, proposed this exact metric. Given the routine use of the metric, we urge the 
County to adopt a 5-dB increase over ambient noise levels as the threshold for evaluating 
the significance of the Project’s increases in temporary and permanent noise. If the 

https://www.latimes.com/california/story/2020-03-19/the-west-is-in-an-expanding-20-year-drought-that-a-march-miracle-will-do-little-to-change
https://www.latimes.com/california/story/2020-03-19/the-west-is-in-an-expanding-20-year-drought-that-a-march-miracle-will-do-little-to-change
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County rejects the 5-dB threshold commonly used and recommended by its consultant, it 
should explain why this threshold was not chosen.  
 

In addition, the County must revise the EIR’s discussion of mitigation for the 
Project’s noise impacts. The EIR’s failure to address the significance of Project-related 
noise increases over existing levels fatally undermined its analysis of mitigation. The 
mitigation proposed by the EIR consisted largely of setback requirements that would 
avoid only average noise levels above 65 dB. Now, the SREIR must identify mitigation 
that could reduce or avoid any significant Project-related increases in noise levels above 
ambient conditions. As the court recognized, the County’s existing data indicate that 
these impacts will be found significant. See King, 45 Cal.App.5th at 893 (noting that at 
one monitoring site, Project will cause 20-dB increase). As the County designs mitigation 
to address these impacts, it should consider the feasible measures recommended by 
KGF’s noise expert. See Letter from Salter dated Sept. 9, 2015.1   
 

Finally, as the court recognized, the County must consider updating the EIR’s 
description of baseline conditions for noise. King, 45 Cal.App.5th at 900. The prior noise 
study was conducted in 2015, and circumstances have likely changed since then. If the 
County declines to update the baseline information, the SREIR must document its 
reasons for that decision. Id. (“Whether the baseline[] used in analyzing noise impacts … 
should be updated presents questions that cannot be resolved on the record before this 
court. Accordingly, the County should resolve these questions in the first instance and 
explain its decision in the revised EIR released for public comment.”)  
  
3. Analysis of Mitigation for Conversion of Agricultural Land. 
 
 The Court of Appeal determined that the County’s finding that the Project’s 
conversion of agricultural land would be mitigated to a less-than-significant level was not 
supported by substantial evidence. King, 45 Cal.App.5th at 872-79. Specifically, the court 
invalidated the County’s sole mitigation measure for farmland conversion (MM 4.2-1) on 
the grounds that three of the four options for satisfying its requirement did not provide 
effective mitigation. Id. The court further held that the County failed to provide a 
reasoned analysis of its grounds for rejecting other mitigation proposed by local farmers, 
who suggested clustering oil infrastructure and operations sited on working farms. Id. at 
879-82; see also id. at 882 (“[W]e conclude the proposal for clustering presented a type 
of mitigation that would lessen, but not eliminate, a significant environmental impact.”).   

 
1 KGF reserves the right to propose additional mitigation measures during the present 
administrative process for the SREIR and the Project. 
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The NOP misleads the public by apparently ignoring the full scope of the court’s 
holding invalidating the County’s mitigation measure, MM 4.2.1. This measure specified 
that the applicants could mitigate impacts from farmland conversion by: 

 
(a) purchasing or funding agricultural conservation easements “or similar 
instrument[s],”  
(b) purchasing credits from an agricultural farmland mitigation bank or “an 
equivalent agricultural farmland preservation program” managed by the County, 
(c) restoring agriculture to productive use by removing legacy equipment, or  
(d) participating in “any” agricultural land mitigation program adopted by the 
County that provides “equal or more effective mitigation.” 
  

Id. at 871.  
 
The court found that options a, b, and d were wholly ineffective. Id. at 872-79. The NOP, 
however, appears to assume that the court invalidated only option a. See NOP at 23 (“The 
Appellate Court determined that agricultural conservation easements do not mitigate 
farmland conversion impacts.”) When the County prepares the SREIR, it must recognize 
that options b and d were also unsupported. 
 

Accordingly, the SREIR must consider additional mitigation measures, including 
the clustering of wells when feasible, for reducing the Project’s conversion of agricultural 
land. See King, 45 Cal.App.5th at 829-30, 895. As the County prepares its analysis, we 
urge it to review the mitigation measures proposed during the prior administrative 
process. See, e.g., Letters from this firm dated Sept. 11, 2015 and Nov. 5, 2015, and 
Letter from Holly King dated Sept. 28, 2015.  

 
Finally, the court cautioned that, as the County revises its analysis of mitigation 

for farmland conversions, it must consider updating the EIR’s description of baseline 
conditions. See King, 45 Cal.App.5th at 900. After all, any analysis of a mitigation 
measure’s efficacy is undermined if the EIR’s assessment of the impact is inaccurate – 
and that assessment depends on an accurate baseline. Given that the prior analysis of 
farmland conversions was conducted in 2015, the EIR’s baseline description likely 
requires revision. If the County declines to update the baseline information, SREIR must 
document its reasons for that decision. Id. (“Whether the baseline[] used in analyzing … 
conversion of agricultural land should be updated presents questions that cannot be 
resolved on the record before this court. Accordingly, the County should resolve these 
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questions in the first instance and explain its decision in the revised EIR released for 
public comment.”)  
 
4. Recirculation of Cumulative Health Risk Assessment/Multi-Well Health Risk 
Assessment. 
 
 In the unpublished portion of its opinion, the Court of Appeal held that the County 
erred in failing to recirculate its 1,691-page Cumulative Health Risk Assessment (aka 
Multi-Well Health Risk Assessment), which had been released only five business days 
before the Board certified the EIR and approved the Project. The court concluded that 
members of the public and other government agencies did not have “a meaningful 
opportunity to scrutinize the Multi-Well Health Risk Assessment and evaluate its merits 
and shortcomings.” Slip Opinion at 131. 
 
 The NOP acknowledges that the County must recirculate the Multi-Well Health 
Risk Assessment. We urge the County to (a) update this key analysis before its release, to 
reflect updated PM2.5 data and other relevant new information (see id. at 141, fn. 49), 
and (b) correct the errors and omissions previously noted by this firm and KGF’s air 
quality expert Phyllis Fox. See Letter from this firm dated Nov. 6, 2015 with attached 
Fox report. 
  
 Thank you for considering these comments. 

 Very truly yours, 
 
SHUTE, MIHALY & WEINBERGER LLP 
 
 

 
Rachel B. Hooper 

 

1238930.6  
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         P.O. Box 3357 
         Bakersfield, CA 93385 
                  May 27, 2020 

VIA ELECTRONIC MAIL 
 
Kern County Planning and 
Natural Resources Department 
Attn: Cindi Hoover, Lead Planner 
2700 “M” Street, Suite 100 
Bakersfield, CA 93301 
 
 
Re:  NOTICE OF PREPARATION OF A DRAFT SUPPLEMENTAL 
RECIRCULATED ENVIRONMENTAL IMPACT REPORT (SCH # 
2013081079) 
 
Dear Planners: 
 
The Kern-Kaweah Chapter of the Sierra Club offers a number of comments 
about the County’s NOP for the SREIR for Revisions to Title 19- Kern 
County Zoning Ordinance (2020-A) Focused on Oil and Gas Local 
Permitting. 
 
 

CEQA Guidelines Appendix F goals call for “decreasing reliance on natural 
gas and oil” and “increasing reliance on renewable energy sources”, and 
climate scientists tell us that leaving large portions of fossil fuels in the 
ground is the only way to avoid the worst impacts of climate change.  The 
SREIR should acknowledge, embrace, and address these goals by 
discouraging further oil and gas extraction.  

The SREIR should discuss why it is not described as a program EIR rather 
than a project EIR given the lack of site-specific data, the vast geographic 
area the EIR purports to cover, and in order to enable Kern County to 
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address issues that are undergoing changes more easily addressed in the 
future. 

Water Supplies 

The NOP states that the SREIR will only address feasible revisions to 
water supply mitigation measures. The SREIR will also be brought up to 
date with information about the implementation of SGMA. To be adequate, 
the SREIR must also include up to date information about the availability of 
surface water deliveries pursuant to the State Water Project and Central 
Valley Project. Moreover, the SREIR must specifically address water 
supply impacts from the implementation of the Bay Delta Water Quality 
Control Plan and how that plan could affect surface water deliveries to Kern 
County farmers and municipal water users. 

 

Comments on the use of agricultural conservation easements at a 
one-to-one ratio for the conversion of farmland to urban use:  

• The County has argued in the past that it cannot legally require 
agricultural easements as mitigation for farmland conversion and is 
therefore giving the developer several options in its mitigation 
measure.  The decision, San Mateo County Coastal Landowners’ 
Association, et al. v. County of San Mateo et al (1995) 38 Cal.App.4th 
523, 549 held that “Civil Code §815.9 does not restrict the ability of a 
local governmental entity to require the dedication of an easement 
under other provisions of the law”, such as CEQA. In light of the San 
Mateo case, the County cannot insist that it is legally precluded from 
requiring the acquisition of agricultural conservation easements.  The 
SREIR should require agricultural conservation easements as partial 
mitigation for farmland loss. 

• By law and definition, an agricultural conservation easement (ACE)  
must be a perpetual easement. The SREIR must require the ACE 
to be a perpetual easement.   

• Such easements must be monitored and enforced, and the SREIR 
must require that an endowment must be set up to pay for 
monitoring and enforcement expenses.   

• In order to be confident that the ACE will be appropriately enforced, 
ACEs are normally held by an accredited land trust. The SREIR must 



3 
 

require that the easement holder must be an accredited land 
trust.  

• The mitigation measure only states that the ACE must be on farmland 
of equivalent quality as that of the land being converted.  The 
developer could satisfy this condition on the cheap by buying an 
unnecessary conservation easement on farmland that is so far away 
from urban areas that there is little or no development pressure on it.  
This circumstance would undercut the presumed intention of the 
measure to preserve farmland from conversion to urban use and 
protect the area’s agricultural economy.  The SREIR must require 
qualifying mitigation land to be of equal quality and under 
somewhat similar development pressure.  One way to do this 
would be to require an appraisal of the conservation easement value 
on the project’s farmland and then require mitigation land to have 
easement value of at least, say, 75% of the project land’s 
conservation easement value. 

• The measure would allow land outside of the local area to be used as 
mitigation land, even land outside the San Joaquin Valley.  While we 
concur that the problem of farmland conversion is a global one, there 
are several reasons to require mitigation land to be local, if not in 
Kern County at least in the southern San Joaquin Valley.  For one 
thing, if mitigation lands are far flung, it will be very hard to monitor 
and enforce the condition.  A local land trust working with local land is 
much more accountable to the local public good than is one many 
hundreds of miles away.  In addition, preservation of local farmland 
helps to protect our own area’s very important agricultural economy 
and helps makes it possible for local consumers to buy fresher locally 
grown produce.  Of course, the aesthetic worth of farmland as open 
space is something that we should value locally.  Since the impact is 
here, we fail to see why we should provide these benefits to Madera 
County or Fresno County or Imperial County when we could equally 
well provide them closer to home.  The SREIR must require 
qualifying mitigation land to be within the southern San Joaquin 
Valley in close proximity to the converted farmland. 

• In order to reduce this significant and unavoidable impact and to be 
more certain that the mitigation measure satisfies CEQA 
requirements for farmland conversion mitigation, the SREIR should 
address the potential that the mitigation ratio be higher than 
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one-to-one, that perhaps three acres of equally good, equally at risk 
farmland be preserved elsewhere for every acre of agricultural land 
converted to urban use. 

The SREIR must address these issues. 

 

We have significant concerns regarding the reuse of produced water .  
At a minimum, the SREIR should address the following issues:  

• It is likely that produced water varies in composition from one oilfield 
to the next.  The SREIR must separately list the oilfield chemicals, the 
salts, the heavy metals, and other chemicals that are contained in 
produced water from each of the Kern oilfields. The EIR should 
identify acceptable concentrations of each of these chemicals and set 
performance criteria to ensure groundwater quality is not affected by 
oil and gas operations. 

• Since it is likely that the produced water from each of the Kern 
oilfields varies in quality, the SREIR must address the feasibility of 
using the produced water from each of the Kern oilfields for 
agricultural irrigation based on compliance with standards referred to 
above. 

• Does the chemical composition of oilfield produced water vary with 
the well depth?  

• Will edible crops grown on farmland irrigated with produced water 
from each oilfield be safe to eat? The EIR should discuss the 
potential impact of expanded oil and gas operations on agricultural 
operations, in detail. 

• Over the years when farmland is irrigated with produced water, it is 
likely there will be a buildup in the soil of oilfield chemicals, salts, 
heavy metals, and other chemicals that are contained in produced 
water.  The SREIR must address the long-term impact of the buildup 
of these minerals in the farmland soil including the possibility that in 
the long term the farmland irrigated with produced water will become 
less fertile or unusable or affect livestock  

• The EIR should consider whether the use of produced water for 
irrigation (rather than injected back into the ground where it came 
from,) could cause subsidence in the area of the drill site or 
elsewhere.  The SREIR must address this potential for subsidence 
resulting from the use of produced water for irrigation, list sites where 
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such subsidence is likely to occur, and determine the potential 
amount of such subsidence at these sites.  

• Produced water from the oilfields is sometimes blended with regular 
irrigation water before being used on farmland.  The SREIR must 
determine on an annual basis how much regular irrigation water will 
be needed in order to mix with oilfield produced water for irrigation 
use.  What are the long-term competing uses for this regular irrigation 
water?  What uncertainties are associated with long-term regular 
irrigation water supplies?  What are the environmental impacts 
associated with securing and delivering these regular irrigation water 
supplies?  For example, what is the impact of water diversions on 
endangered species?  What mitigation is feasible for these 
environmental impacts? 

• If, as a result of the use of produced water for irrigation, lands that are 
not currently being used for agriculture are proposed to be newly 
expanded for farmland, the SREIR should address the sustainability 
of this process, particularly in light of the Sustainable Groundwater 
Management Act and the plans resulting from SGMA.  How would 
such expansion of farmland acreage affect local Groundwater 
Sustainability Plans? 

 

According to the attached NRDC Fact Sheet, “An NRDC analysis of oil and 
gas wells and California Environmental Protection Agency data for Kern 
County reveals: 

• One in three residents lives within one mile of an oil or gas well. 
That’s more than 290,000 people, or 35 percent of the county’s 
population. 

• Nearly half of the people who live within a mile of an oil and gas 
well also live in communities most vulnerable to pollution. This 
accounts for roughly 122,000 people—or 15 percent of the county’s 
population—who are already grappling with health threats from air 
pollution, drinking water contamination, and exposure to pesticides. 

• Communities of color shoulder the overwhelming majority of the 
burden. More than 3 out of 4 people who live within a mile of a well 
and in one of the state’s most polluted communities are people of 
color. 
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Expanding oil production in Kern County could create additional health 
threats from air and water pollution faced predominantly by communities of 
color, particularly Hispanic/Latino communities. For many of the people 
already living with oil and gas wells—and at ground zero for new drilling 
activity—these threats are piled on top of a heavy burden of environmental 
contamination.” 

The SREIR must address the environmental justice and community 
health aspect of oil production in Kern County. Moreover, the County 
must provide copies of the SEIR in Spanish and ensure all 
information about the SEIR is made available in Spanish. 

 

The science behind the health impacts of the chemicals and emissions 
from fossil fuel production on our bodies and our children’s bodies is clear. 
There is growing scientific evidence that links how close you live to an oil 
and gas well to a host of health impacts, including cancer, premature 
mortality, asthma, and other respiratory illnesses. 

 According to the attached document Existing scientific literature on 
setback distances from oil and gas development sites by Nicole J. Wong, 
MPH, “ Based on the current available research, a 2,500-foot setback 
recommendation is on the lower end of the range of distances where 
research has determined harmful health and quality of life impacts of toxic 
emissions and exposures.”  A buffer of 2,500 feet between oil and gas 
operations and the places where people live, work, and learn is necessary 
to protect the health and safety of our communities, and the SREIR should 
require increased setbacks, at least 2500 feet.  

 

Studies of millions of people whose exposure never exceeded the current 
standards, shows that breathing particle pollution, even at levels below the 
current standards, increases mortality rates. For example:  

• A study of 61 million Medicare beneficiaries in America found higher 
particle pollution was associated with higher mortality, even among 
those never exposed to levels above the current standards. 

• A Canadian study of over 2 million people, where the average 
exposure was well below the current standards, found that air 
pollution even at these levels was associated with premature death. 
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Given the alarming PM2.5 levels in Kern County, the SREIR  must 
investigate this health crisis in Kern County and must require locally 
oriented conditions that will effectively address this health crisis. The 
County must prepare a public health risk assessment to evaluate the 
regional and local impacts of PM 2.5 emissions. Any multi-well health risk 
assessment must specifically address the health impacts associated with 
PM2.5 emissions.  

 

In the four years since the County started issuing permits, nearly $89 
million has been received for air pollution mitigation.  Nevertheless, Kern 
County has retained its slot as the most-polluted county in America for 
year-round PM2.5 particle pollution and is near the top of the list for the 
most polluted county for ozone pollution, according to the latest American 
Lung Association report.  The SREIR should address the following 
concerns: 

• Has all of the $89 million been spent? 
• The SREIR should list all specific projects that have been funded by 

this $89 million, and it should list the funding amounts for each 
project. 

• The SREIR should specify where the funding has been spent.  In 
particular, it should specify how much of the funding has been spent 
in Kern County and in each of the counties in the jurisdiction of the 
SJVAPCD. 

• Since Kern County has retained its air pollution top slot, the SREIR 
must explain why the $89 million air fee has been so ineffective, and 
it must contain conditions that will make it more effective. 

• Since Kern County air pollution is a local health and EJ crisis, the 
SREIR must specify that air pollution mitigation funding be spent near 
the impact, preferably in Kern County but at least in the southern San 
Joaquin Valley. 

 

The original EIR did not address PM2.5 pollution, nor did it contain 
mitigation measures specific to PM2.5 pollution.  The SREIR should require 
some PM2.5 mitigation that is over and above the measures contained in 
the original EIR. 

In order to help address PM2.5 pollution (as well as other criteria pollutant 
and GHG pollution), the County should be encouraging the use of non-
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polluting electric vehicles (EVs).  The SREIR should require the oil 
industry to fund: 

• Replacement of the County vehicle fleet with EVs, where feasible. 
• Construction of EV charging stations on appropriate County 

properties.  Some of these EV charging stations should be fast-
charging stations open to the public. 

• So as to charge EVs with clean energy, parking lots should be 
partially retrofitted with covered structures whose roofs contain solar 
photovoltaic panels (PV). 

• The retrofit of solar PV on existing County buildings, where feasible.   
 

The SREIR should require oilfield use of solar heating or PV to fuel 
steam injection operations. 

 

Please place the Sierra Club on the distribution list for the SREIR for 
Revisions to Title 19- Kern County Zoning Ordinance Project to receive any 
noticing of meetings, hearings, availability of documents, and to receive the 
environmental documents.  We prefer email communications and electronic 
formatting of documents. Thank you for your consideration and for the 
opportunity to comment. 

        Sincerely, 

 

         Gordon L. Nipp, Ph.D. 

         Vice-Chair 

         gnipp@bak.rr.com  

         661-872-2432 
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Existing scientific literature on setback distances from oil and 
gas development sites  
Nicole	J.	Wong,	MPH		 November	2017	(version	2)	

	
Background:	Need	for	an	LA	Relevant	Setback	
The	current	body	of	peer-reviewed	scientific	literature	has	a	small	but	growing	set	of	studies	investigating	
the	relationship	between	the	proximity	of	modern	oil	and	gas	extraction	nearby	communities	and	health	
impacts.	The	published	studies	that	have	examined	this	relationship	have	considered	health	outcomes,	
exposure	to	toxic	health	risks,	and	discussed	whether	current	setback	requirements	in	various	states	are	
adequate	to	ensure	the	health	and	safety	of	people	who	live,	work,	play,	and	learn	near	these	facilities.	
These	studies	were	conducted	primarily	 in	 lower	population	density	communities	and	states.	Yet,	 the	
majority	of	these	studies	find	a	positive	correlation	between	distance	of	a	home	from	an	active	oil	or	gas	
well	and	adverse	health	outcomes.		The	closer	people	live	to	oil	and	gas	wells,	the	more	likely	they	will	be	
exposed	to	toxic	air	contaminants	and	the	more	elevated	their	risk	of	associated	health	effects.1	Most	of	
these	distances	are	measured	at	a	half-mile	to	a	mile	(See	Table	2).		Distances	in	Los	Angeles	are	much	
closer.		No	peer-reviewed	studies	to	date	have	investigated	the	relationship	between	the	proximity	of	oil	
and	gas	development	and	health	outcomes	in	California,	nor	have	any	studied	this	issue	in	the	U.S.	urban	
context.	In	Los	Angeles	alone,	about	1.7	million	people	live	within	1	mile	of	an	active	oil	or	gas	well,	and	
of	that	group,	more	than	32,000	people	live	within	100	m	(about	328	feet)	of	an	oil	or	gas	well.2			
	
Overview	of	Report	Contents	
A	total	of	14	studies	and	publications	were	considered	for	this	report	that	
investigated	 the	 health	 and	 quality	 of	 life	 impacts	 and	 exposures	 of	
unconventional	natural	gas	development	proximate	to	residences.	Of	the	
14	studies	and	publications,	6	considered	the	distance	of	an	active	well	to	
place	 of	 residence	 (Table	 1),	 while	 the	 remaining	 4	 considered	 the	
concentration	 of	 wells	 proximate	 to	 residences	 (Table	 2).	 Four	 of	 the	
publications	are	studies	and	non-peer	reviewed	reports	that	have	setback	
recommendations	or	relevant	considerations	for	a	safe	setback	margin	(included	in	Table	1).	The	distances	
considered	in	this	report	range	in	setback	recommendations	and	findings	from	1,500	to	6,600	feet.	Among	
the	peer-reviewed	studies	that	specified	where	samples	and	data	were	collected,	the	average	population	
density	was	about	150	people	per	square	mile.		To	compare,	the	population	density	for	the	City	of	Los	
Angeles	 is	about	50	 times	greater	at	8,092.3 people	per	 square	mile.	 In	neighborhoods	 like	South	Los	
Angeles	that	is	home	to	several	active	oil	drilling	sites,	the	population	densities	are	up	to	more	than	20,000	
people	per	square	mile.3	The	population	density	 in	South	Los	Angeles	 is	about	133	times	greater	than	
those	of	the	populations	investigated	in	the	existing	literature.	Table	1	lays	out	the	peer-reviewed	studies	
included	in	this	report,	ordered	by	the	safe	setback	distance	each	study	considered.	Advocacy	groups	in	
Los	Angeles	have	called	for	a	2,500-setback	law	to	protect	the	health	and	safety	of	nearby	residents.	Based	
on	the	current	available	research,	a	2,500-foot	setback	recommendation	is	on	the	lower	end	of	the	
range	of	distances	where	research	has	determined	harmful	health	and	quality	of	life	impacts	of	toxic	
emissions	and	exposures.	

The	population	density	
in	South	Los	Angeles	is	
about	133	times	greater	
than	the	populations	
investigated	in	the	
existing	literature. 
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Oil	and	Gas	Extraction	Methods	
During	much	of	the	early	and	mid	1900’s,	conventional	methods	of	extracting	oil	depleted	most	of	the	oil	
fields	 throughout	 the	 country.	 In	 Los	 Angeles,	 only	 10%	 of	 oil	 field	 reservoirs	 can	 be	 recovered	 by	
conventional	means.2	Now,	in	order	to	access	resources	that	are	deeper	or	more	difficult	to	recover	than	
those	 that	 have	 been	 recovered	 historically,	 oil	 industry	 has	 pursued	 new	 technologies	 in	
“unconventional”	or	“enhanced	oil	recovery”	methods.2,5	These	methods	include	steam,	water,	and/or	
chemical	injection,	hydraulic	fracturing,	acidization,	and	gravel	packing.		
	
Although	 the	 existing	 research	 has	 primarily	 focused	 on	 health	 impacts	 and	 toxic	 emissions	 from	
unconventional	 natural	 gas	 development,	 many	 of	 the	 same	 chemicals	 of	 concern	 used	 in	 so-called	
unconventional	 activities	 are	 used	 in	 routine	 activities	 such	 as	well	maintenance,	well-completion,	 or	
rework	 on	 both	 conventional	 oil	 and	 natural	 gas	 wells.6	 There	 are	 many	 applications	 of	 hazardous	
chemicals	 in	 oil	 and	 gas	 development,	 and	 in	 fact	 the	 routine	 operational	 chemical	 use	 data	 is	 less	
available	than	that	for	unconventional	chemical	use	activities.6		
	
In	Los	Angeles,	many	of	the	extraction	facilities	utilize	unconventional	techniques,	such	as	acidizing	with	
hydrochloric	and	hydrofluoric	acid,	directional	drilling,	and	gravel	packing	which	involves	use	of	tons	of	
carcinogenic	silica	sand.	Many	of	the	oil	fields	in	Los	Angeles	produce	both	oil	and	gas	at	a	relatively	equal	
ratio.	 Among	 the	 top	 ten	 producing	 oil	 fields	 in	 the	 City	 of	 Los	 Angeles,	 which	 include	 Beverly	 Hills,	
Wilmington,	and	Las	Cienegas	oil	fields,	the	ratio	of	gas	to	oil	production	is	about	0.91.7	Therefore,	the	
existing	research	in	other	parts	of	the	country	holds	relevance	for	the	nature	of	oil	and	gas	extraction	in	
Los	Angeles.	 
	
Health	and	Quality	of	Life	Impacts	
The	consequences	to	health	from	oil	and	gas	activity	investigated	in	the	reviewed	studies	include	birth	
outcomes,	asthma,	other	respiratory	and	dermal	impacts,	pediatric	sub-chronic	non-cancer	and	chronic	
hazard	 indices,	 unhealthy	 noise	 levels,	 and	 various	 associated	 health	 symptoms.	 Among	 the	 existing	
research,	the	greatest	distance	to	oil	and	gas	activity	investigated	was	2	km	(6,561	feet)	where	exposure	
to	hydrogen	sulfide	combined	with	VOCs	were	detected.7	The	shortest	distance	measurement	studied	
was	1,500	feet	and	this	study	found	significantly	more	reports	of	health	symptoms	in	households	within	
1,500	 feet	 of	 an	 active	 well.	 The	 health	 symptoms	 included	 throat	 irritation,	 sinus	 problems,	 nasal	
irritation,	eye	burning,	severe	headaches,	loss	of	sense	of	smell,	persistent	cough,	frequent	nose	bleeds,	
swollen	painful	joints.9	Rabinowitz,	et	al.	(2015)	found	an	increased	number	of	reported	upper	respiratory	
symptoms	and	skin	conditions	among	residents	who	lived	less	than	1	km	(3,280	feet)	from	an	active	well	
when	compared	with	residents	who	lived	more	than	2	km	(6,561	feet)	from	an	active	well.10	McKenzie,	et	
al.	(2012)	found	elevated	risk	of	health	effects	from	natural	gas	development	for	residents	living	less	than	
half	 a	mile	 from	wells.	 They	primarily	 considered	 the	 subchronic	non-cancer	hazard	 index,	which	was	
primarily	driven	up	by	exposure	to	trimethylbenzenes,	xylenes,	and	aliphatic	hydrocarbons,	and	chronic	
hazard	index	measurements,	which	were	driven	up	by	benzene	exposure.11		
	
Another	dimension	of	health	impacts	related	to	oil	and	gas	development	is	noise	levels.	Boyle,	et	al.	(2017)	
conducted	 a	 pilot	 study	 investigating	 the	 24-hour	 noise	 levels	 of	 a	 compressor	 station	 relative	 to	
residential	homes	both	indoors	and	outdoors.12	His	study	determined	that	homes	up	to	600m	away	(about	
1,968	feet)	experienced	outdoor	noise	levels	that	exceeded	the	U.S.	Environmental	Protection	Agency’s	
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recommended	limit	of	55	dBA	100%	of	the	time.12			In	addition	to	these	punctuated	periods	of	noise,	the	
regular	day-to-day	operations	at	 the	site	cause	what	has	been	described	as	“buzzing”	 throughout	 the	
night	makes	 it	difficult	 to	sleep.	Recent	studies	have	 increasingly	 focused	on	“non-auditory”	effects	of	
noise	on	health	including	annoyance,	sleep	disturbance,	daytime	sleepiness,	hypertension,	cardiovascular	
disease,	 and	 diminished	 cognitive	 performance	 in	 school	 children.13	 Many	 residents	 living	 in	 close	
proximity	 to	 oil	 and	 gas	 development	 sites	 in	 Los	 Angeles	 routinely	 complain	 of	 noise	 from	 routine	
operations.	
		
Air	Quality	and	Toxic	Exposure	
Three	of	the	studies	investigated	levels	of	volatile	organic	compounds	(VOCs)	and	endocrine	disrupting	
chemicals	 that	 exceeded	 regulatory	 agency	 minimum	 standards.	 Haley,	 et	 al.	 (2016)	 discussed	 how	
exposures	of	hydrogen	sulfide	combined	with	VOCs	could	produce	potentially	new	harmful	exposures	
that	 could	be	detected	at	distances	up	 to	2	km	 (about	6,561	 feet).7	Macey,	et	al.	 (2014)	 investigated	
several	 jurisdictions	with	 setback	 regulations	 for	oil	 and	gas	operations	and	conducted	air	monitoring	
sampling	 to	 examine	 if	 the	 setbacks	 were	 adequate.14	 The	 findings	 revealed	 high	 concentrations	 of	
carcinogenic	VOCs	at	distances	greater	than	the	setback	regulations,	including	formaldehyde	at	2,591	feet	
and	benzene	up	to	885	feet	away	from	wells.	The	study	also	discussed	how	health-based	risk	levels	that	
most	regulatory	agencies	rely	on	for	setting	limits	on	air	emissions	are	very	limited	in	providing	a	sense	of	
the	human	health	impacts.14	The	risk	level	standards	do	not	account	for	more	vulnerable	subpopulations	
like	children	and	the	elderly.	Additionally,	the	number	of	compounds	
that	are	required	for	monitoring	and	toxicity	reporting	is	relatively	small	
when	considering	the	vast	number	of	chemicals	required	for	oil	and	gas	
operations.14		Kassotis,	et	al.	(2014)	found	elevated	levels	of	endocrine	
disrupting	 chemicals	 in	water	 sources	 1	mile	 away	 from	 oil	 and	 gas	
operations	with	known	spills	or	incidences.15	The	study	noted	that	near	
one	of	the	investigated	facilities	contaminated	by	endocrine	disrupting	
chemicals	 (EDCs),	 some	 of	 the	 animals	 in	 the	 area	 were	 no	 longer	
producing	live	offspring.			
	
Explosion	Risk	and	Hazards	
Haley,	et	al.	 (2016)	considered	the	minimum	distance	that	might	be	required	 in	case	of	a	blow-out	or	
explosion	event	by	 investigating	historical	 evacuation	data.7	 For	 example,	 an	explosion	 in	 the	Barnett	
Shale	in	northern	Texas	produced	a	750-foot	burn	crater.16	Their	findings	determined	that	the	average	
evacuation	zone	for	such	incidences	is	0.8	miles,	or	4,224	feet.	A	blowout	in	Wyoming	County,	PA	required	
a	 1,500	 foot	 evacuation	 zone,	which	 required	 the	 evacuation	of	 only	 3	 families.17	Considering	 that	 in	
Wyoming	County	the	population	density	was	only	71.2	people	per	square	mile1816	compared	to	a	densely	
populated	neighborhood	in	South	Los	Angeles	with	a	population	density	of	over	20,000,	if	a	similar	event	
were	to	happen,	the	same	distance	of	1,500	feet	would	require	evacuation	of	100,743	people.	A	very	
recent	example	of	natural	gas	pipeline	explosion	accident	comes	from	rural	Colorado.	On	April	17,	2017,	
a	one-inch	abandoned	pipeline	exploded	under	a	home	in	Colorado,	leveled	the	house,	killed	two	people	
and	badly	burned	a	third	person.	The	gas	well	head	was	located	just	178	feet	from	the	home.19		

	

The	findings	revealed	high	
concentrations	of	VOCs	at	
greater	distances	than	the	

setback	regulations,	including	
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Dense	Population	of	the	City	of	Los	Angeles	and	Close	Proximity	to	Oil	and	Gas	Facilities	Magnifies	Health	
and	Safety	Risks		
Four	studies	 investigated	the	relationship	between	health	outcomes	and	the	number	of	wells	within	a	
certain	 radius	 of	 residential	 homes	 (Table	 3).	 The	 studies	 were	 concerned	 with	 birth	 outcomes	 and	
childhood	 leukemia	and	were	conducted	 in	Pennsylvania	and	Colorado.	The	density	measures	 ranged	
from	3.36	–	125	wells	per	square	mile.	To	compare	to	Los	Angeles,	the	four	extraction	facilities	in	South	
Los	Angeles	that	extract	from	the	Las	Cienegas	oil	field,	the	2nd	largest	gas	producing	field	in	Los	Angeles,	
each	have	22	to	36	oil	and	gas	wells	operating	less	than	100	feet	from	residential	homes.	The	Inglewood	
oil	field	has	over	1000	wells	operating	well	within	1	mile	of	residential	homes,	recreation	parks,	and	other	
sensitive	land	uses.		
	
The	studies	that	investigated	poor	birth	outcomes	found	that	mothers	in	the	sampling	population	who	
lived	 near	 the	 highest	 density	 of	 active	 wells	 were	 1.3	 more	 likely	 to	 give	 birth	 to	 a	 child	 who	 had	
congenital	heart	defects	(CHD)	and	2	times	more	likely	to	give	birth	to	a	child	with	neural	tube	defects	
(NTD),22	higher	incidences	of	LBW	and	SGA,23	and	increased	rate	of	preterm	birth.24	McKenzie,	et	al.	(2017)	
found	that	increased	well	density	was	associated	with	increased	risk	for	acute	lymphocytic	leukemia	in	
people	ages	5-24.25	

	
Delphi	Technique	
In	addition	to	peer	review	studies,	a	consortium	of	experts	 in	environmental	studies	and	public	health	
have	 also	 assessed	 and	 considered	 policy	 recommendations	 to	 address	 the	 health	 and	 safety	
consequences	of	close	proximity	to	oil	and	gas	development.	The	Environmental	Health	Project	(EHP)	is	a	
public	 health	 organization	 that	 utilized	 the	 Delphi	 Technique	 to	 arrive	 at	 an	 expert	 consensus	 on	 an	
appropriate	setback	distance	for	unconventional	oil	and	gas	development	from	human	activity.21	“The	

Delphi	 is	 an	 accepted	 method	 for	 reaching	 convergence	 of	 expert	
opinion	 about	 a	 specific	 topic,”	 and	 in	 this	 study,	 consensus	 was	
defined	as	70%	agreement	of	panelists.	The	process	resulted	in	an	89%	
participant	agreement	that	1	 to	1.25-mile	distance	 (6,600	 feet)	 from	
unconventional	oil	and	gas	development	is	an	acceptable	minimum	to	
protect	 human	 health.	 Additionally,	 the	 study	 recommends	 greater	
setback	distances	for	settings	where	vulnerable	subpopulations	might	
gather,	such	as	schools,	day	care	centers,	and	hospitals.	

	

Existing	setback	laws		
It	 is	 clear	 that	 throughout	 the	 scientific	 literature	 that	
researchers	 agree	 the	 existing	 setback	 laws	 in	 various	
jurisdictions	throughout	the	U.S.	are	inadequate	to	protect	
the	health	and	safety	of	residents	who	live,	work,	and	play	
near	oil	and	gas	operations.	 	Existing	setback	 laws	range	
from	150	to	1,500	feet.	States	like	Arkansas,	Colorado,	and	
Ohio	 have	 varying	 setback	 distances	 from	 different	
sensitive	land	uses.7,14	Pennsylvania	and	Texas	have	state	level	setback	laws	for	any	oil	and	gas	operations	
near	residential	land	use.	Several	municipalities	in	Denton	County,	Texas,	have	enforced	stronger	setback	
laws.	In	response	to	override	these	municipalities,	the	Texas	state	legislature	subsequently	passed	HB40	

…existing	setback	laws	in	various	
jurisdictions	throughout	the	U.S.	are	
inadequate	to	protect	the	health	and	
safety	of	residents	who	live,	work,	and	
play	nearby	oil	and	gas	operations. 
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which	preempts	regulation	of	oil	and	gas	operations	by	municipalities.	Haley,	et	al.	 (2016)	determined	
that	based	on	historical	catastrophic	events,	thermal	modeling,	vapor	cloud	modeling,	and	air	pollution	
data,	these	existing	setbacks	laws	are	not	sufficient	to	protect	potential	risks	and	threats	to	human	health	
from	hydraulic	fracturing	operations.7	Macey,	et	al.	(2014)	considered	the	concentration	of	VOCs	in	five	
different	states	and	determined	that	the	setbacks	in	those	states	were	inadequate	to	prevent	exposure	
to	 formaldehyde	 and	 benzene.14	Majority	 of	 the	 established	 setback	 laws	 were	 typically	 decided	 by	
negotiations	 between	 stakeholders,	 like	 residents	 and	 policymakers,	 and	 not	 supported	 by	 scientific,	
empirical	data.23	The	state	of	Maryland	is	one	example	of	a	jurisdiction	that	scientifically	investigated	the	
health	and	safety	impact	of	oil	and	gas	operations.	In	July	of	2014,	the	University	of	Maryland	School	of	
Public	 Health	 conducted	 another	 study	 that	 focused	 on	 public	 health	 impacts.26	 Among	 the	 52	
recommendations	that	resulted	from	the	investigation,	the	researchers	recommended	a	minimum	2,000-
foot	 setback	 between	 dwellings	 and	well	 pads	 and	 non-electric	motor	 compressor	 stations.	 In	 2017,	
Maryland	became	the	second	state	in	the	country	to	ban	hydraulic	fracturing.27	
	
Conclusions	
While	few	studies	have	investigated	the	relationship	between	the	proximity	of	oil	and	gas	operations	and	
human	health	impacts,	this	body	of	literature	does	highlight	a	clear	public	health	concern	and	that	existing	
setback	 laws	 are	 not	 adequately	 protecting	 public	 health	 and	 safety.	 The	 growing	 body	 of	 scientific	
literature	recognizes	that	a	setback	distance	between	oil	and	gas	operations	and	locations	where	people	
live,	work,	play,	and	learn	are	necessary	to	protect	human	health	and	safety.	Setbacks	are	especially	crucial	
to	protect	vulnerable	populations,	such	as	children,	elderly,	and	the	chronically	ill	or	disabled.	The	2,500-
foot	 setback	 recommendation	 incorporates	 recognition	 of	 Los	 Angeles’	 population	 density	 and	 the	
vulnerability	 of	 residents,	 schoolchildren,	 and	 the	 elderly	 from	 health	 hazards	 and	 possible	 disasters	
related	to	oil	development.		The	current	literature	has	identified	that	existing	laws	are	not	adequate	for	
low	density,	rural	communities.	This	finding	underscores	the	need	for	a	stronger	setback	in	Los	Angeles’	
densely	populated	urban	environment.	Many	of	the	 impacted	communities	are	 in	close	proximity	to	a	
large	 number	 of	wells	 and	other	 oil	 and	 gas	 development	 facilities	 and	 are	 already	 overburdened	by	
exposure	to	cumulative	environmental	health	impacts	from	other	industrial	and	transportation	sources.	
These	marginalized	communities	have	long	endured	environmental	injustice.	The	scientific	literature	and	
published	reports	make	a	strong	case	for	a	far	more	protective	health	and	safety	setback	for	the	City	of	
Los	Angeles	than	currently	exists	in	other	jurisdictions,	and	creates	a	substantial	basis	for	the	2,500-foot	
setback	proposed	by	community	advocates.	
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Table 1. Comparison of studies and reports by distance to active oil and gas wells with 
consideration to population density. 
Green-blue shaded rows are non-peer reviewed reports. Light blue shaded rows are peer reviewed publications that have relevant setback 
considerations or recommendations. 
*Population density values based on 2010 U.S. Census Fact Finder Population density data.  

  

Citation	 Health	Impact	/	Exposure	Finding	

Distance	with	health	/	
exposure	finding	

impact	/	
recommendation	

Converted	
to	feet	

Pop	Density	2010	
of	investigated	
counties/states	
(residents	per	
sq.mi.))	*	

SW	Pennsylvania	
EHP	Technical	
Reports	21	

Delphi	Technique	 1	to	1.25	mile	 6,600	feet	 --	

Haley,	et	al.,	20167		
	

Exposure	to	hydrogen	sulfide	combined	with	VOCs	could	
produce	potentially	new	set	of	exposures	-	detected	at	
distances	of	2	km	

2	km	 6,561	feet	 --	

Haley,	et	al.,	20167	

&	Heinkel-Wolfe,	
2013	14	

Considered	blow-out	and	evacuation	data,	average	
evacuation	zone	was	0.8	miles.	Explosion	in	Barnett	Shale	
produced	a	750-ft	burn	crater.14	

0.8	miles	 4,224	feet	 --	

Kassotis,	et	al.,	
201416	

Elevated	levels	of	endocrine	disrupting	chemicals	in	water	
sources	1	mile	from	sites	that	had	known	spills/incidents	-	
animals	no	longer	produced	live	offspring…		
Location:	Garfield	County,	Colorado	

1	mile	 5,280	feet	 19.1	

Webb,	Ellen,	et	al.	
2017	
	

Literature	review	on	neurodevelopmental	and	neurological	
effects	of	chemicals	associated	with	UOG	operations	and	
their	potential	effects	on	infants	and	children.		Made	a	
recommended	minimum	setback	of	1.6	km.	

1.6	km	 5,249	feet	 --	

Rabinowitz,	et	al.,	
201510	

Significant	respiratory	and	dermal	impacts	
Location:	Washington	County,	PA	

Less	than	1	km	 3,280	feet	 242.5	

McKenzie,	Witter,	
Newman,	&	
Adgate,	201211	

Significantly	increased	risk	of	pediatric	sub-chronic	non-
cancer	hazard	&	Chronic	hazard	indices	

Less	than	½	mile	 2,640	feet	

Rural	areas	and	
towns,	population	
<50,000	in	57	
counties	

Macey,	et	al.,	
201414	

Monitored	high	concentrations	of	VOCs	-	up	to	2,591	ft	
Location:	Counties	in	4	states	–	AR,	PA,	CO,	OH	 2,591	ft	 2,591	feet	 137.45	(average)	

2,500	FEET	RECOMMENDATION	FOR	CITY	OF	LOS	ANGELES	 8,092.30	

University	of	
Maryland	School	of	
Public	Health	
201426	

Recommended	min	setback	distance	of	2,000	ft	from	well	
pads	
Location:	state	of	MD	

1,000	ft	 2,000	feet	 594.8	

Boyle,	et	al.,	
201712	

Unhealthy	noise	levels	
Location:	Doddridge	County,	WV	

<	600m	 1,969	feet	 25.7	

Steinzor,	Subra,	&	
Sumi,	20139	

Significantly	higher	rates	of	health	symptoms	in	households	
within	1,500	ft	of	an	active	well	
Location:	14	counties	in	PA	

1,500	ft	 1,500	feet	 165.1	
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Table 2. Studies investigating the relationship of health outcomes and proximity to concentration 
of wells 

Citation	 Health	Outcome	 Measurement	Used	

Well	
Concentration/	

Density	
(by	wells	per	
sq	mile)	

Pop	Density	
2010	of	

investigated	
counties/states	
(residents	per	
sq.mi.))	*	

McKenzie,	et	al.,	
201725	

In	rural	Colorado,	People	ages	5-24	had	a	3-4	times	
higher	risk	for	developing	acute	lymphocytic	leukemia		
Location:	state	of	Colorado	

>33.6	wells	in	16.1	km	or	
10	miles	 3.36	wells	 48.5	

Stacy,	et	al.,	201523	

Birth	outcomes	by	concentration	of	wells.	Those	with	
6+	wells	within	mile	had	higher	incidence	of	SGA	and	
LBW	in	SW	Pennsylvania	
Location:	3	counties	in	PA	(Butler,	Washington,	
Westmoreland	

6+	wells	per	1	mile	 6	wells	 277.0	(average)	

Casey,	et	al.,	201624	

Mothers	who	lived	in	the	highest	exposure	quartile	
were	1.4	times	more	likely	to	give	birth	to	children	
who	were	considered	low	birth	weight	(LBW)	and	
smaller	than	gestational	age	(SGA).			
Location:	40	counties	in	PA	–	Using	state	population	
density	

Highest	exposure	quartile	
had	124	wells	within	20	
km;	lowest	had	8	wells	
within	20	km	

About	10	wells	 283.9	

South	Los	Angeles	–	Jefferson	Drill	Site	(example	for	comparison)	 36	wells	within	1	mile	 36	wells	 21,848	

McKenzie,	et	al.,	
201422	

In	rural	Colorado,	mothers	who	lived	in	higher	
exposure	tertile	had	1.3	higher	chance	of	giving	birth	
to	a	child	with	congenital	heart	defect	(CHD)2.4	
higher	chance	of	having	Neural	Tube	Defect.	Even	in	
the	2nd	tertile	of	highest	exposure,	mothers	were	1.2	
more	likely	to	give	birth	to	a	child	with	CHD.		
Location:		

Highest	exposure	tertile	
had	125-1400	wells	within	
a	mile,	the	next	highest	
tertile	had	3.63-125	wells	
within	a	mile.	

125	wells	

Rural	areas	and	
towns,	
population	
<50,000	in	57	
counties	

*Population density values based on 2010 U.S. Census Fact Finder Population density data.  
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Thank you for the transmittal of the Notice of Preparation (NOP) for California
Environmental Quality Act (CEQA)  process for the Revision of Title 19, Zoning
Ordinance 2020-A.  I have reviewed and am submitting these initial comments
regarding the NOP as I believe they are important and require some
modifications/clarifications of the NOP, itself.

 

Additional comments will be submitted as developed up to May 29.

 

Comments:

 

I request that the current CEQA review be changed to a “Draft Programmatic
Environmental Impact Report”, as is more commonly incorporated into longer term
(25+ years) projects of a “planning” and “zoning” process and procedure for such a
large area (3700 sq mi).   

 

As indicated on the IS/NOP Title Page, this process is requested by: California
Independent Petroleum Association and Western States Petroleum Association
Public Records Act and I request all communications between the Department and
listed “Requestors” for 01/01/2020 through July 1, 2020.

 

Please provide subscription process to be notified by emails/web for attending of the
virtual scoping meeting, May 13, 2020, 1:30 pm and provide agenda for such virtual
scoping meeting directly to all listed “Labels” for “mailing list” on pg. 3-24 at least
three (3) days before the virtual scoping meeting on Kern County Planning and
Natural Resources website   https://kernplanning.com/. 

 

Some initial review comments regarding the content and substance of the IS/NOP:

No scoping document is provided, provide full content Scoping Report
including a single listing of Project Objectives and alternatives.

Provide a single statement of quantifiable Project Objectives rather than the
dual set and clearly state which take precedence in the consideration of
alternatives;

Provide mitigative/compensatory alternatives to each element in consideration.

 



8/4   The Western Subarea consists of 1,714 square miles…and is generally bounded
by the Kern County border on the north and west…. The Western Subarea contains
many of the large-scale oil and gas extraction-level operations in the project area
and includes 37 active oil and gas fields. Five of these oil and gas fields are the
largest in California by production volume.

Provide definitions and quantitative parameters for “large scale”, e.g., >5
wells/acre, -/160ac, -/320ac, or -/640ac.

Provide listings and quantitative and graphical descriptions of “operations”,
e.g., >5 wells within one square miles

Provide oil&gas related definitions of “extraction” and “production”.  Kern
County historically has been known for both but extraction was generally
limited to near-/on-surface oil/tar seeps rather than wells.

“A non-thermal heavy oil production method, using a solvent vapor to reduce viscosity of the heavy oil. The
injected vapor expands and dilutes the heavy oil by contact…diluted heavy oil will drain by gravity to the lower
horizontal well, to be produced.

 

12/1   i). Other sections of the Ordinance would be updated by the proposed
amendments to ensure consistency with the MMRP and other regulatory
requirements. These sections include 19.08 – Interpretations and General Standards,
19.48 – Drilling Island (DI) District, 19.50 – Floodplain Primary District, 19.66 –
Petroleum Extraction (PE) Combining District,…

Provide MMRP, including all required public meetings to be schedule
throughout the program period.

Provide monitoring and revisions of operations during 2018-20 related to MMRP
monitoring and mitigation.

Provide oil&gas related definitions and delineations of “extraction districts”
and “production districts”. 

Provide five-year summary tables for extraction and production of oil, gas,
water, and any other fluids from such. 

 

13/3  In addition to oil and gas wells, installation and operation of ancillary equipment
and facilities are integral components of oil and gas exploration and production. All
wells, for example, are connected by pipelines to tanks that separate oil from the
other extracted liquids (primarily “produced water” from the same geologic strata…
that may be injected as steam or liquid to help extract the oil).

13/4   “Tank farms” that include tanks for separating oil and water, and storing oil and

https://www.glossary.oilfield.slb.com/Terms/h/heavy_oil.aspx
https://www.glossary.oilfield.slb.com/Terms/p/production.aspx
https://www.glossary.oilfield.slb.com/Terms/v/viscosity.aspx
https://www.glossary.oilfield.slb.com/Terms/c/contact.aspx


water, typically serve several wells and vary in size and distance from wells.
Produced water collected in tanks is typically reused for further extraction purposes,
…. Some produced water requires treatment prior to reuse for extraction, or
disposal, and some produced water is treated and reclaimed for other purposes.

13/5   Extraction technologies include injecting large volumes of water (water
flooding) or steam (steam flooding and cyclic steam injection) into production strata,
….

Provide definitions of liquids and fluids in O&G operations.

Provide and consistently use “Produced” and “Extract” throughout NOP and all
CEQA documents.

As indicate herein, the preparers of the NOP/IS are not apparently
experienced/trained in oil and gas operations and documentation, withdraw the
current CEQA documents, revise, and recirculate as they are confusing to the
general public and O&G reviewers.

 

14/2   1.4 Project Objectives

 The County has defined the following objectives for the Project:

• Update the County’s Zoning Ordinance to create a local permit for oil and gas
activities so that County development standards and protective mitigation measures
can be implemented for the purpose of reducing or eliminating potential
significant adverse environmental impacts, to the extent feasible…and, thereby,
ensure that current County ordinances implement the Board of Supervisor’s policies
to protect the health, safety, and general welfare of communities, residents, and
visitors.

As compared to objectives defined by others on pg.16/par.1, provide a
revised/combined listing of objectives in a recirculated NOP.

Provide documentation of all mitigation and elimination of significant impacts
achieved during 2018-20.

Provide definition of “extent feasible” and whether economic/financial
consideration are involved.  Provide economic/financial/fiscal/monetary review
of all past actions 2015-2020 within the operations of the current Ordinance.

Provide definitions of health, safety, and general welfare and how they have
been protected 2018-2020.

 

14/2   (c) The EIR found that, without mitigation, the Project has the potential to
expose sensitive receptors to substantial pollutant concentrations. The



implementation of Mitigation Measures…was found to reduce these impacts to less
than significant levels. The Appellate Court opinion concluded that separate
mitigation and supporting analysis for potential PM2.5 emission impacts was required
in the EIR. In addition, the opinion determined that a Multi-Well Health Risk
Assessment prepared for the Project should have been circulated for public review
and comment prior to the certification of the EIR. The SREIR will update the analysis
of potential Project impacts from PM2.5 emissions, including the potential exposure of
sensitive receptors to substantial PM2.5 concentrations, consider feasible
mitigation measures for reducing potentially significant impacts, and, if applicable,
discuss whether such impacts can be feasibly mitigated. The SREIR will include a
Multi-Well Health Risk Assessment for public review and comment, and will reflect
updated information about PM2.5 emissions in Kern County, as applicable.

Provide immediate access and links to the MWHRAssessment and to all 2018-
2020 applications of such to wells in Kern County and require review and
comment on the entirety of the MWHRA, not just the PM2.5 sections.

Provide definitions, delineations, and graphical relationships of “sensitive
receptors” (including households of 25%, 35%, 50% 60%, and 80% of $45,000
annual household incomes, or applicable incomes for the areas involved).

Provide definitions “consider”, “if applicable”, feasibly mitigated, reflect, and
as applicable.

Provide definition of “substantial” PM5 and Black Carbon air pollutants.

Provide review of interactions of BC, PM1.0, PM2.5, H2S, and BTEX and their
health implications as were earlier found with suspended particulate and SO2.

Incorporate findings of the CARB SNAPS findings and considerations of O&G
emissions from well fields in the South Central Valley.

 

16/1   The Project Proponents have defined the following objectives for the Project:  

• Create an effective regulatory and permitting process for oil and gas exploration and
production that can be relied on by the County of Kern, as well as CalGEM and other
responsible agencies.

• Achieve an efficient and streamlined environmental review and permitting process
for all oil and gas operations covered by the proposed Project.

• Provide for economically feasible and environmentally responsible growth of the
Kern County oil and gas industry.

• Develop industry-wide best practices, performance standards, and mitigation
measures that ensure adequate protection of public health and safety and the
environment.



• Increase oil and gas exploration and production in Kern County as a means of
reducing California’s dependence upon foreign sources of energy.

• Increase oil and gas exploration and production in Kern County as a means of
increasing employment opportunities and economic prosperity for Kern
County’s residents, businesses, and local government.

Provide a single listing of Project Objectives and provide a comparison
between those of the County and those of the Proponents.

Provide definitions for efficient, streamlined, economically feasible, feasible,
adequate protection, employment, prosperity, and other related issues.

Provide supporting economic/financial/fiscal/employment setting, impact
assessment, alternatives, and mitigation related to the O&G industry and spere
in Kern County and the Project area.

 

16/4   Several parties appealed the Superior Court judgment….On February 25,
2020, the Appellate Court issued an opinion that upheld the Superior Court judgment
and the adequacy of the certified EIR except for “five areas in which the EIR did
not comply with CEQA:

(1) mitigation of water supply impacts;  (2) impacts from PM2.5 emissions; (3)
mitigation of conversion of agricultural land;  (4) noise impacts; and

(5) recirculation of the Multi-Well Health Risk Assessment….” The opinion set
aside the previously approved Ordnance amendments and the certification of the EIR.
The opinion further directs the County…,to correct the CEQA violations…,” to prepare
“a revised EIR correcting the CEQA violations,” and to prepare and publish
“responses to the comments….” 

As the MWHRA, is specifically an area that did not comply with CEQA and good
public practices, Provide all correspondences and communications regarding
the non-public circulation, review and comments by the Public and other
government agencies, 2015-2020.

Provide a complete document history for the current MWHRA and its
application, by project and applicants, and any changes to the Assessment or
projects made in such review.

 

16/5   In compliance with the Appellate Court opinion, the County will prepare and
circulate an SREIR that will address the following issues to provide analysis on the
five CEQA deficiencies in the EIR….

As the MWHRA, is specifically an area that did not comply with CEQA and good
public practices, Provide all correspondences and communications regarding



the non-public circulation, review and comments by the Public and other
government agencies, 2015-2020.

 

17/1   (5) Recirculation of the Multi-Well Health Risk Assessment for public review
and comment. The SREIR will include…

Multi-Well Health Risk Assessment for public review and comment and

will consider whether the assessment should be revised to reflect updated PM2.5
information, as discussed in the opinion.

Not circulated previously nor in this IS/NOP.  Provide the original, all revisions
of thereof, and current version.  Provide listing of all preparers for original and
subsequent revisions MWHRA.

Extend current NOP review process til 30 days following access to or
circulation of the MWHRA.

 

26/1   (c) The EIR found that, without mitigation, the Project has the potential to
expose sensitive receptors to substantial pollutant concentrations. The
implementation of Mitigation Measures 4.3-5 and 4.36 was found to reduce these
impacts to less than significant levels. The Appellate Court opinion concluded that
separate mitigation and supporting analysis for potential PM2.5 emission impacts was
required in the EIR.

In addition, the opinion determined that a Multi-Well Health Risk Assessment
prepared for the Project should have been circulated for public review and
comment prior to the certification of the EIR. The SREIR will update the analysis
of potential Project impacts from PM2.5 emissions, including the potential exposure of
sensitive receptors to substantial PM2.5 concentrations, consider feasible
mitigation measures for reducing potentially significant impacts, and, if applicable,
discuss whether such impacts can be feasibly mitigated. The SREIR will include a
Multi-Well Health Risk Assessment for public review and comment, and will reflect
updated information about PM2.5 emissions in Kern County, as applicable.

Not circulated previously nor in this IS/NOP.  Provide the original, all revisions
of thereof, and current version. 

Provide listing of all preparers for original and subsequent revisions MWHRA.

Extend current NOP review process til 30 days following access to or
circulation of the MWHRA.

Define “feasibly mitigated” and provide listing of all 2018-2020 permitting
revisions affected by the MWHRA.
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1.0 - PROJECT OVERVIEW

Technical Appendix M-2 was completed in order to evaluate potential cumulative health
impacts associated with multiple well drilling operations occurring simultaneously. This
cumulative Health Risk Assessment (HRA) has been prepared as part of the Final Environmental
Impact Report (FEIR) prepared for the proposed Amendment to Title 19 – Kern County Zoning
Ordinance – Chapter 19.98 for Oil and Gas Local Permitting.

California’s Office of Environmental Health Hazard Assessment (OEHHA) is tasked with
determining the relative toxicity of numerous chemicals and compounds and is also in charge of
determining how California’s regulatory HRAs will be conducted.

The cumulative HRA conducted for the proposed project followed the OEHHA Guidelines as
amended in March 2015. The latest version of the OEHHA Guidance Manual updates the
previous version (OEHHA, 2003), and reflects advances in the field of risk assessments along
with new more conservative consideration given to infants and children and their associated
inhalation rates. The new guidelines are significantly more stringent than the 2003 version and
it is this more stringent guideline that was used for the DEIR. Results using the March 2015
OEHHA Guidelines result in calculated risk of more than 300% or 3 times higher than previous
calculations using the previous guidelines.

This HRA assumes that up to forty-eight (48) individual 13,000’ wells would be drilled in
concentric circles around a sensitive receptor. Twelve wells (12) would be 1/8th of one mile
away from the school, 12 additional wells would be 1/4th of one mile away, 12 more wells
would be 3/4th of one mile away and 12 more would be one mile away. Each well is assumed to
have an associated drilling mud sump and emissions from the sump are included in the analysis
as well.

While there are not typically operational emissions from a completed well itself, in order to
calculate a very conservative health risk assessment, the cumulative HRA assumes that
potential well re-work could occur every other year. That would require the use of a workover
rig which emits diesel exhaust. The diesel exhaust was also assumed to occur at each of the 48
wells every other year.

2.0 - HEALTH RISK ASSESSMENT OVERVIEW

As recommended by the OEHHA guidelines, HARP2 (CARB, 2015) was used to perform a refined
HRA for potential future drilling and operational emissions. HARP2 includes the following three
modules: a dispersion model, an exposure/dose module and a risk module. The dispersion
model incorporates the United States Environmental Protection Agency (USEPA’s) AERMOD
model and the risk model includes the latest changes made by OEHHA to the Risk Assessment
inputs.

In general, risk assessments involve four steps:
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1) Emissions Estimations of Hazardous Air Pollutants;

2) Exposure Assessments;

3) Dose-response Assessments; and

4) Potential Health Risk Quantification.

Emissions Estimations of Hazardous Air Pollutants

Emission estimates involve identifying and quantifying emissions of potential regulated toxic
substances from each source. OEHHA guidance regarding whether the pollutants are
carcinogenic or possibly associated with short-term or long-term non-cancer health impacts
was followed. Toxic emissions from each source were then quantified.

“Hazardous air pollutants (HAPs)” is a term used by the federal Clean Air Act (CAA) that includes
avariety of pollutants generated or emitted by industrial production activities. HAPs are also
referred to as Toxic Air Contaminants (TACs) under the California Clean Air Act of 1988 (CCAA).
California listed diesel exhaust or diesel particulate matter (DPM) as a TAC in 1998. The state of
California determines the toxicity of each pollutant and assigns each a potency factor. Those
factors are built into the HARP2 risk assessment model.

The DPM toxicity number incorporates the cumulative health effects of all of the constituents
of diesel exhaust into one risk number. Therefore, the only TAC associated with diesel
equipment from well construction and completion is DPM. The primary TACs of concern for
this project are diesel exhaust associated with construction equipment and drill rigs.

DPM was analyzed from drilling operations. Drilling operations also include an assumption that
a drilling mud sump will be required for each well drilled. Potential fugitive emissions of
hydrocarbons (VOCs) can be emitted from drilling mud sumps. Potential health effects from
both DPM and VOCs are summarized herein.

This analysis is based on a number of very conservative assumptions; one of which was to
assume that all receptor locations contain sensitive receptors.

Sensitive receptors are defined as people that have an increased sensitivity to air pollution or
environmental contaminants. Sensitive receptor locations include schools, parks and
playgrounds, day care centers, nursing homes, hospitals, and residential dwelling unit(s). Within
each sensitive receptor, it was assumed that children were residing at the site. The location of
the nearest sensitive receptors to a project site is needed to assess toxic impacts on public
health.

Well Drilling Emissions

Seven phases of drilling were considered as detailed below. All particulate matter 10 microns
(PM10) in diameter was considered to be toxic DPM. This significantly overstates true
emissions as a portion of the PM10 calculated included road dust and other sources of fugitive
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dust associated with well pad construction, well drilling and completion that are not actually
DPM.

A very conservative well depth of 13,000’ was assumed to be drilled in 2017. Using a very
conservative approach, emissions from all seven phases were assumed to occur simultaneously.
CARB’s OFFROAD emissions estimate model was used to calculate emissions from the primarily
mobile and off-road diesel equipment. CARB has extensive regulations for diesel equipment
with future compliance dates that will result in significant emission reductions of PM10 over
time.

NOTE: CARB’s model includes currently adopted diesel regulations designed to reduce
emissions from various off-road and on-road engines. No emission reductions are included in
future year calculations for potential reductions from proposed or potential additional
regulations that may be required in the future.

Each well evaluation consists of the following phases:

- Land Preparation;
- Drilling Survey;
- Well Drilling;
- Well Completion;
- Well Flowline;
- Pump Unit; and
- Electrical.

Numbers and types of equipment associated with each well depth are listed below. An exact
equipment list for each of the seven phases and their associated emissions is included in
Appendix A.

Emissions from the drilling mud sump are included in the following table.

Table 1 – Equipment Associated with Well Construction, Drilling and Completion*

Depth
Feet

Number of
Trucks

Off-Road
Construction Equip.

Drill Rig HP
totals

Drilling Days

13,000 10 55 3 rigs at 1,040 HP

each

43
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Table 2 - Annualized 13,000 Foot, 2017 Well Drilling Emissions
Including Rework

Source Compound Annual Emission

lb/year

Drilling Diesel Particulate Matter (DPM)1 784.322

Rework Diesel Particulate Matter (DPM)1 18.243

Drilling Mud Sump4 1,2,4 Trimethylbenzene5 0.10

Benzene5 0.48

Cyclohexane5 0.10

Ethylbenzene5 0.10

n-Hexane5 4.32

Toluene5 0.48

Xylenes5 0.48

Hydrogen Sulfide6 0.10
1
PM10 emissions were from Vector Environmental (Feb 2015). All PM10 was assumed DPM.

2
Annualized emission based on a 70 year exposure.

3
500 hp Tier 2 diesel engine operating every other year for 9 days, 30 minutes per day, annualized.

4
Drilling mud emissions were assumed to occur 1 day per year for 70 years. Actual drilling mud emissions from a

13,000 foot well would occur one time only for 43 days.
5
From SJVAPCD Website: Oilfield Equipment Light Crude Oil Fugitives.

6
Based on 100 ppmv H2S.

3.0 - EXPOSURE ASSESSMENT

Exposure assessment includes air dispersion modeling, identification of emission exposure
routes and estimation of exposure levels. The modeling estimates ground level concentrations
based on an emission rate of one gram per second. This rate is then multiplied by the worst
case potential emission rate for each substance to obtain ground level concentrations. In
addition to inhalation, potential pathways of exposure to offsite receptors include dermal
exposure and ingestion.

HARP2 incorporates the USEPA AERMOD (v14134) model. AERMOD predicts resulting
cumulative concentrations from various emission sources. The rural setting was selected in
AERMOD for this analysis. AERMOD’s terrain processor, AERMAP, was used to incorporate
actual terrain elevations for sources and receptors. Five years of meteorological data required
for AERMOD was obtained from the SJVAPCD.

SJVAPCD released its updated risk assessment guidance on May 28, 2015. The Hot Spots
Analysis and Reporting Program, Release Version 2 (HARP2) software was revised on June 29,
2015 (Version 15180), and again on July 16, 2015 (Version 15197). Version 15197 was used for
this HRA.
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For the cumulative analysis, the Shafter area was utilized and the Wasco meteorological station
data was used.

Source Modeling Parameters

Potential sources were modeled as described in the table below. Both drilling and
operational emissions are assumed to occur along a fence line shared by an oil producer and
a private residence (i.e., sensitive receptor).

4.0 - DOSE-RESPONSE
The dose-response assessment describes the quantitative relationship between a human’s
exposure to a substance (the dose) and the incidence or occurrence of an adverse health
impact (the response). For carcinogens, OEHHA has developed cancer potency factors. A
cancer potency factor represents the upper bound probability of developing cancer based on a
continuous lifetime exposure. The cancer potency factor does not represent a threshold under
which a person would not develop cancer, but instead is used to estimate the probability of
developing cancer.

Exposure Pathways

A receptor can be hypothetically exposed to a substance through several different pathways.
Typically, the primary environmental exposure pathway in an HRA is direct inhalation of
gaseous and particulate air pollutants. However, there is the potential for exposure via non-
inhalation pathways due to the deposition of particulate pollutants (DPM) in the environment.

For this analysis, HARP2 requires assumptions that DPM could also be ingested via dermal (skin)
absorption, soil ingestion and mother’s milk ingestion.

5.0 - SIGNIFICANCE THRESHOLDS

SJVAPCD publishes CEQA significance thresholds for potential health risk from proposed
projects. Currently, risks from a project that are less than the following regulatory thresholds
are considered not to be significant and are, therefore, acceptable:

 Cancer risk equal to or less than 20 in one million

6.0 - HEALTH RISK ASSESSMENT RESULTS

Results of the cumulative modeling study indicate results of 9.3 in one million potential
cancer risk.

As stated above, the SJVAPCD CEQA threshold for risk is 20 in one million. Therefore, even with
the most conservative assumptions including multiple well drilling in close proximity to
sensitive receptors, the cumulative impact are less than the 20 in one million significance
thresholds and are not considered significant under CEQA.
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Appendix A –

Equipment and Emissions for Drilling a 13,000’ Well



Kern County DEIR – Cumulative Health Risk Assessment October, 2015 Page 10

2017 Emissions from a 13,000’ Well

Construction Activity: A.1 Land Preparation

2017 Emissions from a 13,000’ Well

Construction Activity: B.1 Drilling Survey

Vehicle Category and Use Equipment Engine Emissions from Offroad
Mobile Source Equipment
(Lb/Well)

Description of Offroad Equipment Count Op Days Hr/Day HP PM10

Portable Rig 1 1 12 100 0.58

Cement Truck 1 1 12 400 0.55

Vehicle Category and Use Equipment Engine Emissions from Offroad
Mobile Source Equipment

(Lb/Well)

Description of Offroad Equipment Count Op Days Hr/Day HP PM10

Water Truck 1 7 8.48 400 2.72

Loader 1 4 2.5 100 .29

35 Yard Dump Truck 1 2 1.00 400 .09

Grader 1 4 2.5 175 .68

Skip & Scrap (Backhoe) 1 1 1.0 100 .03

Big Scrapper 1 2 2.5 362 .41

Dozer (D9R) 1 1 1.0 255 .08

Low Bed Truck/Trailer 1 2 .5 400 .05

Dump Truck 10 Wheels 1 1 .5 400 .02

Backhoe 1 2 .54 100 .03

Loader 1 3 2.5 100 .22

Loader 1 2 1.0 100 .06

Escavator (Backoe/tracks) 1 1 1.0 163 .02

Dozer (D8T) 1 1 1.0 255 .08

End Dump Truck & Trailer 1 1 .50 400 .02

Grader 1.0 1.0 .50 175 .03
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2017 Emissions from a 13,000’ Well

Construction Activity: C.1 Well Drilling

Vehicle Category and Use Equipment Engine Emissions from Offroad
Mobile Source Equipment

(Lb/Well)

Description of Offroad Equipment Count Op Days Hr/Day HP PM10

Portable Crane 1 2 8 230 0.69

Port Light Stands 5 44 12 20 19.06

Portable Gen. Hydraulic Power 1 44 22 80 27.45

Portable Gen. DSM/Trailers 2 44 24 100 74.85

Portable Gen. Mud Separator 1 43 22 420 45.51

Diesel Electric - Rotary 1 43 22 158 57.08

Diesel Electric Hoist 1 43 22 1094 182.62

Diesel Electric Hoist 1 43 22 962 160.58

Diesel Electric Hoist 1 43 22 1898 316.83

2017 Emissions from a 13,000’ Well

Construction Activity: D.1 Well Completion

Vehicle Category and Use Equipment Engine Emissions from
Offroad Mobile

Source
Equipment
(Lb/Well)

Description of Offroad Equipment Count Op Days Hr/Day HP PM10

Accumulator Generator 1 17 24 100 12.76

Filter Skid (Pump) 1 2 3 90 0.19

Acid Pump #1 (Hydraulic Oil Pump) 1 1 22 175 0.72

Acid Pump #2 (Acid Fluid Pumping) 1 1 22 765 1.45

Generator for Doghouse for WO Rig 1 17 24 70 8.93

3 Light Plants for WO Rig 3 17 12 20 3.90

Diesel Engine for COROD or Other 1 1 22 450 1.49

Portable Den. Mud Separator 1 17 22 420 15.87

Diesel Electric - Rotary 1 17 22 144 18.15

Diesel Electric Hoist and Pump 1 17 22 996 58.00

Diesel Electric Hoist and Pump 1 17 22 981 57.12

Diesel Electric Hoist and Pump 1 17 22 1145 66.67
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2017 Emissions from a 13,000’ Well

Construction Activity: E.1 Well Flowline

Vehicle Category and Use Equipment Engine Emissions from
Offroad Mobile Source
Equipment (Lb/Well)

Description of Offroad Equipment Count Op Days Hr/Day HP PM10

Side Boom D4/Crawler 1 3 10 520 0.79

Backhoe 1 3 10 95 0.84

Pipe Fitting or Welders 1 3 10 40 0.43

Hydrotest Pump 1 1 1 20 0.01

Forklift 1 3 10 125 0.49

Other Equipment/Bending Machine 1 3 10 80 1.04

2017 Emissions from a 13,000’ Well

Construction Activity: F.1 Pump Unit

Vehicle Category and Use Equipment Engine Emissions from
Offroad Mobile Source
Equipment (Lb/Well)

Description of Offroad Equipment Count Op Days Hr/Day HP PM10

Power Generator 1 2 8 10 0.06

Backhoe 1 2 4 80 0.19

Welder 1 2 8 25 0.14

2017 Emissions from a 13,000’ Well

Construction Activity: G.1 Electrical

Vehicle Category and Use Equipment Engine Emissions from
Offroad Mobile Source
Equipment (Lb/Well)

Description of Offroad Equipment Count Op Days Hr/Day HP PM10

Line Truck 1 4 10 250 1.50

Bucket Truck 1 4 10 250 1.50

Electrical Service Truck 1 4 1 300 0.14

Power Generators 1 4 1 10 0.01

Back-Hoe 1 1 10 650 0.74
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Appendix B – Modeling Files

(Files on CD at County Office - 
Available for Viewing by Appointment)
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Appendix C – HARP2 Output

(Files on CD at County Office -
Available for Viewing by Appointment)
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To: 

From: 

Date: 

Re: 

ENVIRONMENTAL 
COMPLIANCE 
SOLUTIONS, INC. 

MEMO RANDOM 

Western States Petroleum Association (WSPA) 

Erin Sheehy - ECS 

April 15, 2020 

Health Risk Assessment Guideline Changes Since 2015 

In 2015, Environmental Compliance Solutions, Inc. (ECS) assisted with the Environmental 
Impact Report for Revisions to the Kern County Zoning Ordinance - 2015C, focused on Oil and 
Gas Local Permitting. We completed the Health Risk Assessment (HRA) technical appendix 
which included numerous HRAs prepared to calculate potential air quality health risks from 
various hypothetical well drilling scenarios throughout the county. 

California's HRA procedures require the use of both the United States Environmental Protection 
Agency's (EPA's) AERMOD model and the California Air Resources Board's (CARB's) 
Hotspots Analysis and Reporting Program (HARP2) model. California's Office of Health 
Hazard Assessment (OEHHA) provides toxicity levels for all hazardous air pollutants to be 
modeled. 

CARB made significant modifications to the HARP2 model in March 2015 and that version of 
the model was used for all calculations completed for the abovementioned CEQA document. 

Between 2015 and now, minor updates to AERMOD and HARP2 have been released. Specific 
changes to each model are outlined in Attachment A. OEHHA has not modified or revised the 

toxicity factors for any of the chemicals (diesel particulate matter, benzene, cyclohexane, 
ethylbenzene, n-hexane, toluene, xylenes, 1,2,4 trimethylbenzene· and hydrogen sulfide) used in 

the 2015 well drilling study. 

Conclusion 

As is detailed in Attachment A, none of the changes or updates from the three regulatory 
agencies are believed to potentially alter the conclusions of the 2015 Kern County study. 
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1.0 - PROJECT OVERVIEW 
 
This Health Risk Assessment (HRA) has been updated to incorporate comments received on the 
Draft Environmental Impact Report (DEIR) prepared for the proposed Amendment to Title 19 – 
Kern County Zoning Ordinance – Chapter 19.98 for Oil and Gas Local Permitting.  

The HRA completed for the DEIR and this FEIR was based on very conservative assumptions; 
one of which was to assume that all receptor locations contain sensitive receptors.    

Sensitive Receptors are defined as people that have an increased sensitivity to air pollution or 
environmental contaminants are considered to be sensitive receptors. Sensitive receptor 
locations include schools, parks and playgrounds, day care centers, nursing homes, hospitals, 
and residential dwelling unit(s). Within each sensitive receptor, it was assumed that children 
were residing or located at the site.  The location of the nearest sensitive receptors to a project 
site is needed to assess toxic impacts on public health.   

California’s Office of Environmental Health Hazard Assessment (OEHHA) is tasked with 
determining the relative toxicity of numerous chemicals and compounds and is also in charge of 
determining how California’s regulatory HRAs will be conducted.  HRAs determine the 
probability that a sensitive receptor may get cancer from a predetermined exposure to certain 
chemicals, substances or environments.           

OEHHA, in conjunction with the California Air Resources Board (ARB), is also responsible for 
developing guidelines for how an HRA must be conducted. The HRA conducted for the 
proposed program followed the OEHHA Guidelines as amended in March 2015. The latest 
version of the Guidance Manual updates the previous version (OEHHA, 2003), and reflects 
advances in the field of risk assessment along with new more conservative consideration given 
to infants and children and their associated inhalation rates. The new guidelines are 
significantly more stringent than the 2003 predecessor and this is the document that was used 
for the DEIR and FEIR.  

The San Joaquin Valley Air Pollution Control District (SJVAPCD) submitted a comment letter on 
September 11, 2015 regarding the HRA for the DEIR.  They requested changes to ensure that 
the HRA is consistent with their regulatory risk policy which was recently updated.  All of the 
SJVAPCD’s recommended changes were incorporated into this revised HRA and are summarized 
herein: 

1) The air district requested that diesel exhaust be modeled as particulate matter of 10 
microns or less (PM10) rather than PM2.5 which was previously modeled.    This 
overstates emissions and risk as PM10 includes dust which is not considered to be toxic 
by OEHHA.  This more conservative analysis is included with this revised HRA. 

2) The receptor grid spacing has been adjusted per the SJVAPCD’s request. 
3) Additional meteorological station data were incorporated. 
4) One additional modeling location and modeling study was selected in the Western 

Subarea by the SJVAPCD.   
5) They also revised the location of the Eastern subarea location. 
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6) SJVAPCD suggested referring to the previous Western subarea as Midway Sunset, the 
new Western subarea location as Derby Acres, the Central subarea as Shafter and the 
relocated Eastern Subarea as Kern River.  

7) Drilling rigs were requested to be modeled as point sources rather than volume sources. 
8) Flare emission factor updates were provided by the SJVAPCD and were used in these 

calculations. 
9) The exhaust parameters for the 1,000 horsepower (hp) natural gas-fired internal 

combustion engine (ICE) were modified by SJVAPCD. 
10) SJAPCD utilizes a 70-year residential exposure assumption in HRAs as compared to 

OEHHA’s HARP2 guidelines which require a 30-year residential exposure. 
11) The air district requested that the possibility of home-grown food exposure be included 

in the analysis.  This is not part of the State of California guidelines however it has been 
included in this revised analysis. 

12) Finally, SJVAPCD requested that the results be compared against the SJVAPCD CEQA 
significance threshold for Toxic Air Contaminants of 20 in one million (20 x 10-6). 

 

This revised HRA evaluates potential calculated cancer risk and acute and chronic health risk 
from toxic emissions associated with well construction, drilling, and completion as well as oil 
and gas processing equipment. 

None of the equipment assumptions for well drilling or operational activities have changed.  
Typical well construction phasing and equipment lists were provided as part of our scope of 
work; along with emission calculations from all well drilling equipment.   All well construction 
emissions were assumed to occur simultaneously for worst case, conservative assumptions.   

As stated above, OEHHA released a new HRA guidance document and software in March 2015.  
This new program was used to complete this analysis.  Use of the new methodology results in 
calculated risk three to six times higher (300% - 600%) than results for the same emissions 
profiles using the model previously required for use from 1990 through February 2015.  

SJVAPCD released its updated risk assessment guidance on May 28, 2015.  The Hot Spots 
Analysis and Reporting Program, Release Version 2 (HARP2) software was revised on June 29, 
2015 (Version 15180), and again on July 16, 2015 (Version 15197).  Version 15197 was used for 
this HRA. 

2.0 - HEALTH RISK ASSESSMENT OVERVIEW 
 
As recommended by the OEHHA guidelines, HARP2 (CARB, 2015) was used to perform a refined 
HRA for potential future drilling and operational emissions.  HARP2 includes the following three 
modules:  a dispersion model, an exposure/dose module and a risk module.  The dispersion 
model incorporates the United States Environmental Protection Agency (USEPA’s) AERMOD 
model and the risk model includes the latest changes made by OEHHA to the Risk Assessment 
inputs. 
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In general, risk assessments involve four steps: 

1) Emissions Estimations of Hazardous Air Pollutants; 

2) Exposure Assessments; 

3) Dose-response Assessments; and 

4) Potential Health Risk Quantification. 

Emissions Estimations of Hazardous Air Pollutants 

Emission estimates involve identifying and quantifying emissions of potential regulated toxic 
substances from each source.  OEHHA guidance regarding whether the pollutants are 
carcinogenic or possibly associated with short-term or long-term non-cancer health impacts 
was followed.  Toxic emissions from each source were quantified.   

“Hazardous air pollutants” is a term used by the federal Clean Air Act (CAA) that includes a 
variety of pollutants generated or emitted by industrial production activities. HAPs are also 
referred to as Toxic Air Contaminants (TACs) under the California Clean Air Act of 1988 (CCAA).   
California listed diesel exhaust or diesel particulate matter (DPM) as a toxic air contaminant in 
1998.   The state of California determines the toxicity of each pollutant and assigns each a 
potency factor.  Those factors are built into the HARP2 risk assessment mode.  
 
The DPM toxicity number incorporates the cumulative health effects of all of the constituents 
of diesel exhaust into one risk number.  Therefore, the only TAC associated with diesel 
equipment from well construction and completion is DPM.   The primary TACs of concern for 
this project are diesel exhaust associated with construction equipment and drill rigs and 
benzene (associated with oil processing equipment).   
 
DPM was analyzed from drilling operations.  Drilling operations also include an assumption that 
a drilling mud sump will be required for each well drilled.  Potential fugitive emissions of 
hydrocarbons (VOCs) can be emitted from drilling mud sumps.  Those emissions were also 
included in both the original HRA and this revised HRA.  . Potential health effects from both are 
summarized here.  Although the oil processing equipment scenarios did not result in off-site 
risk greater than 10 in one million, the risk measured was attributed to benzene, formaldehyde 
and polycyclic aromatic hydrocarbons (PAHs).  All three are byproducts of natural gas 
combustion.   

 

Diesel Particulate Matter 
 
Respirable particles (particulate matter less than about 10 micrometers in diameter [PM10]) can 
accumulate in the respiratory system and aggravate health problems such as asthma, 
bronchitis, and other lung diseases.  Children, the elderly, exercising adults, and those suffering 
from asthma are especially vulnerable to adverse health effects of PM10 and PM2.5.  For 
purposes of this study, all PM2.5 from diesel equipment associated with well drilling (including 
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potential dust and mobile equipment) is conservatively assumed to be toxic diesel particulate 
matter.  DPM represents 100% of the risk number associated with well drilling risk as it is the 
only compound expected to be emitted.   

 
Benzene 
 
The primary risk driver from oil processing equipment is benzene.  Benzene is naturally 
occurring in oil and gas.  Approximately 84 percent of the benzene emitted in California comes 
from motor vehicles, including evaporative leakage and unburned fuel exhaust. Currently, the 
benzene content of gasoline is less than 1 percent. 
 
Benzene is potentially carcinogenic and naturally occurs throughout California. Benzene also 
has noncancer health effects. Brief inhalation exposure to high concentrations can cause 
central nervous system depression. Acute effects include central nervous system symptoms of 
nausea, tremors, drowsiness, dizziness, headache, intoxication, and unconsciousness. 
 
Neurological symptoms of inhalation exposure to benzene include drowsiness, dizziness, 
headaches, and unconsciousness in humans. Ingestion of large amounts of benzene may 
result in vomiting, dizziness, and convulsions in humans. Exposure to liquid and vapor may 
irritate the skin, eyes, and upper respiratory tract in humans. Redness and blisters may result 
from dermal exposure to benzene. 
 
Formaldehyde 

Formaldehyde is a colorless, flammable, chemical typically used in building materials and many 
household products such as pressed-wood, particle board, plywood; glues and adhesives.  
Formaldehyde is also naturally occurring in the environment.  It is a by-product of natural gas 
combustion.   

PAHs 

The term polycyclic aromatic hydrocarbons (PAHs) refers to a group of several hundred 
chemically-related, environmentally persistent organic compounds of various structures and 
varied toxicity. Most of them are formed by a process of thermal decomposition (pyrolysis) and 
subsequent recombination (pyrosynthesis) of organic molecules. PAHs enter the environment 
through various routes and are usually found as a mixture containing two or more of these 
compounds, e.g. soot. They have been shown to cause carcinogenic and mutagenic effects and 
are potent immunosuppressants. Effects have been documented on immune system 
development.  They are by-products of natural gas combustion. 
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Well Drilling Emissions 

Seven phases of drilling were considered as detailed below.  All particulate matter 10 microns 
(PM10) was considered to be toxic DPM.  This significantly overstates true emissions a portion 
of the PM10 calculated included road dust and other sources of fugitive dust associated with 
well pad construction, well drilling and completion. 

Well depths of 2,000’, 5,000’, 10,000’ and 15,000’ were evaluated.  Using a very conservative 
approach, emissions from all seven phases were assumed to occur simultaneously.  An initial 
year of 2015 was modeled and the final year of 2029/2035 was modeled.  CARB’s OFFROAD 
emissions estimate model was used to calculate emissions from the primarily mobile and off-
road diesel equipment.  CARB has extensive regulations for diesel equipment with future 
compliance dates that will result in significant emission reductions of PM10 over time.   
 
NOTE:  CARB’s model includes currently adopted diesel regulations designed to reduce 
emissions from various off-road and on-road engines.  No emission reductions are included in 
future year calculations for potential reductions from proposed or potential additional 
regulations that may be required in the future. 

CARB’s OFFROAD model can only project emissions to 2029 based on today’s available engine 
technologies.  As a result, all emissions between 2029 – 2035 are calculated to be the same 
maximum daily amount.   

For this analysis, the following sources were included for evaluation: 

- Well drilling (all aspects of construction, well drilling and completion) for  
a 2,000’, 5,000’, 10,000’, and a 15,000’ well.   

Each well evaluation consists of the following phases: 

- Land Preparation; 
- Drilling Survey; 
- Well Drilling; 
- Well Completion; 
- Well Flowline; 
- Pump Unit; and  
- Electrical. 

Numbers and types of equipment associated with each well depth are listed below.  An exact 
equipment list for each of the seven phases and their associated emissions is included as 
Appendix B.   

Both drilling and operational emissions are assumed to occur along a fenceline shared by an oil 
producer and a private resident (i.e., sensitive receptors). 
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Table 1 – Equipment Associated with Well Construction, Drilling and Completion* 

Depth 
Feet 

Number of 
Trucks 

Off-Road 
Construction Equip. 

Drill Rig HP 
totals 

Drilling 
Days 

15,000 10 54 3 rigs at 1,040 

HP each 

65 

10,000 9 45 3 rigs at 1,040 
HP each 

23 

5000 9 45 3 rigs at 440 HP 
each 

8 

2000 9 45 3 rigs at 440 HP 
each 

4 

*As previously noted, this equipment is for the combined operation of all seven phases of  
construction, drilling and completion. 

 

      Table 2 – Emissions Associated with Well Constriction, Drilling and Completion 

Depth 
Feet 

Year1 Total PM102 
pounds 

Annual PM103 
pounds 

Days4 

15,000 2015 1,626.80 23.24 65 

10,000 2015 516.89 17.23 23 

10,000 2018 444.00 14.8 23 

10,000 2035 151.83 5.06 23 

50005 2015 171.18 5.71 8 

5000 2035 35.86 1.20 8 

2000 2015 97.12 3.24 4 

2000 2035 20.42 0.68 4 
1
2029-2035 emissions are the same. 

2
From Vector Environmental Spreadsheet titled “DRL_EMISSIONS.xlsx”, worksheet “EMF”. 

3
Total emissions divided by 30 years per OEHHA’s HARP2 exposure duration requirements.   

4
From Vector Spreadsheet titled “DRL_EMISSIONS.xlsx”, worksheet “MUD”. 

5
Note:  5,000’ wells were not re-modeled as part of the revised HRA since previous results were less than 10 in one 

million. 
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Operational Equipment Emissions 

Maximum daily and annual emissions were also quantified from an oil processing facility and a 

natural gas combustion facility.  The equipment list and parameters was provided as part of our 

Scope of Work.   

Oil and Gas Processing Equipment 

Emissions from the following equipment were analyzed in the oil and gas processing HRA 

scenario: 

- Two – 1,000 Bbl above-ground tanks; 

- One – 3,000 Bbl above-ground tank; 

- One - 10 MMBtu/hour Flare; 

- One - Truck loading rack; 

- Fugitive emissions from valves, flanges, and one underground sump;  

- Thermally enhanced oil recovery (TEOR) equipment; 

- One - 100 MMBtu/hour flare; 

- One – 8 MMBtu/hour Process Heater; 

- One – 10 MMBtu/hour Boiler; 

- One – 85 MMBtu/hour Steam Generator; and 

- One – 33 MW Cogeneration Plant. 

Potential toxic emissions from each of these devices are summarized in Appendix A. 

3.0 - EXPOSURE ASSESSMENT 
Exposure assessment includes air dispersion modeling, identification of emission exposure 
routes and estimation of exposure levels.  The modeling estimates ground level concentrations 
based on an emission rate of one gram per second.  This rate is then multiplied by the worst 
case potential emission rate for each substance to obtain ground level concentrations.  In 
addition to inhalation, potential pathways of exposure to offsite receptors include dermal 
exposure and ingestion.   

HARP2 incorporates the USEPA AERMOD (v14134) model.  AERMOD predicts resulting 
cumulative concentrations from various emission sources.  The rural setting was selected in 
AERMOD for this analysis.  AERMOD’s terrain processor, AERMAP, was used to incorporate 
actual terrain elevations for sources and receptors.  Five years of meteorological data required 
for AERMOD was obtained from the SJVAPCD.  Data from the Bakersfield (Kern River), Fellows 
(Derby Acres), Missouri Triangle (Midway Sunset) and Wasco (Shafter) Stations were utilized. 
The USTAR option, a non-regulatory option, was requested by SJVAPCD.  

Four different locations within Kern County were assessed in order to capture various terrain 
characteristics within the County.  Two of the four areas:  Derby Acres and Kern River were 
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selected by the air district and two were assessed as being representative of the remaining area 
of the county. 
 
These areas were previously determined as being representative of various aspects of the 
county and were included as part of the Scope of Work in the DEIR:   Western, Central and 
Eastern Kern County.   
 

 Western Subarea – Midway Sunset Oilfield 

 Central Subarea – No. Shafter Oilfield 

 Eastern Subarea – Kern River Oilfield 
 

SJVAPCD added an additional Western Area of complex terrain known as Derby Acres and asked 
that this area also be modeled.  They moved the Midway Sunset previous location over about a 
mile and they moved the Kern River location to another Kern River location about 8 miles away.  
The Central Subarea is the exact same location in the original HRA and the revised HRA. 
 
Terrain in the Central Subarea is relatively flat and modeling results would best represent 
dispersion characteristics with minimal terrain disturbances.  More site location and terrain 
specific influences were observed in the Western Subarea and even more in the Eastern 
Subarea.  Sufficient analysis of different factors that affect dispersion and other modeling 
inputs were covered by modeling three separate areas within Kern County.  The Derby Acres 
location is a “bowl-type” setting which allows for minimal air dispersion in the immediate 
vicinity of the selected location.   
 
The rural setting in AERMOD was selected and the model selects the terrain variability based on 
real-world conditions.   

 
Table 3 shows the UTM location of the project centers for each selected Subarea. 
 

Table 3 -  Modeled Kern County Project Locations 
 

Subarea Easterly Northerly 

Western – Midway 
Sunset1 

255,000 3918,100 

Central – Shafter1 293,650 3934,400 

Western – Derby Acres2 264,075 3904,580 

Eastern – Kern River2 320,540 3922,785 
1
Based on Subarea modeling locations provided by Vector dated 2/15/2015 and rounded to the 

nearest 164 feet. (UTM NAD83, Zone 11) 
2
Provided by SJVAPCD 
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Source Modeling Parameters 

Potential sources were modeled as described in the table below.   Both drilling and  
operational emissions are assumed to occur along a fenceline shared by an oil producer and 
a private residence (i.e., sensitive receptor). 

Table 4 - Modeling Source Characteristics and Release Parameters 

Point Sources 

Source Name Height, 
meters 

Temp, ºK Velocity, 
mps 

Diameter, 
meters 

Drilling 2.85 761.9 71.2 0.18 

10 MMBtu/hr Flare1 10.79 1088.7 56.3 0.64 

100 MMBtu/hr Flare1 13.85 1088.7 56.3 2.03 

85 MMBtu/hr Steam 
Generator2 

6.10 366.5 21.4 0.76 

33 MW Cogen 9.14 806.0 20.7 3.05 

8 mm Btu/hour process 
heater2 

4.57 588.7 9.11 0.46 

1000 bhp Natural Gas 
Engine2 

6.78 745.2 3063.9 0.35 

10 mm Btu/hour boiler2 6.10 477.6 7.3 0.46 

Area Sources 

Source Name Release Height, 
meters 

X, meters Y, meters 

Fugitive leaks 1.00 10.00                                                10.00 

Sump 0 9.14 9.14 

Drilling Mud Sump 0 10.00 10.00 

TEOR 0 5.00 5.00 

Circular Area Sources 

Source Name Height, meters Radius, meters 

1000 Bbl Tank 4.88 3.28 

1000 Bbl Tank 4.88 3.28 

3000 Bbl Tank 7.35 4.53 

Volume Sources 

Source Name Release Height, 
meters 

Initial Lateral 
Dimension, 
meters 

Initial Vertical 
Dimension, 
meters 

Vacuum Truck Loading 4 0.60 0.93 
1
Adjusted per SJVAPCD EPA methodology. 

2
Per Scope of Work amendment 2-15-2015. 

3
Tank dimensions from tank vendor website. 
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4.0 - DOSE-RESPONSE 
The dose-response assessment describes the quantitative relationship between a human’s 
exposure to a substance (the dose) and the incidence or occurrence of an adverse health 
impact (the response).  For carcinogens, OEHHA has developed cancer potency factors.  A 
cancer potency factor represents the upper bound probability of developing cancer based on a 
continuous lifetime exposure.  The cancer potency factor does not represent a threshold under 
which a person would not develop cancer, but instead is used to estimate the probability of 
developing cancer. 

For non-carcinogenic chemicals, OEHHA has developed Recommended Exposure Limits (RELs) 
for acute and chronic impacts.  RELS represent concentration thresholds at which no adverse 
noncancer health effects are anticipated.   For chemicals that are not deemed by OEHHA as 
possible carcinogens but which may pose either short-term (acute) or other non-cancer long-
term (chronic) health effects, a Hazard Index (HI)  calculation of potential risk is also required by 
the air district and OEHHA an HRA. 

Exposure Pathways 

A receptor can be hypothetically exposed to a substance through several different pathways. 
Typically, the primary environmental exposure pathway in an HRA is direct inhalation of 
gaseous and particulate air pollutants. However, there is the potential for exposure via non-
inhalation pathways due to the deposition of particulate pollutants (diesel particulate matter) 
in the environment.  

For this analysis, HARP2 requires assumptions that diesel particulate matter could also be 
ingested via dermal (skin) absorption, soil ingestion and mother’s milk ingestion.    PAHs were the 
only pollutants analyzed for which there is a non-inhalation pathway. 

The following table represents the relative toxicity of the compounds which contributed to most of 
the calculated risk.   For example, DPM (with an inhalation potency factor of 1.1) is approximately 
10 times more toxic than benzene (inhalation potency factor of 0.10) and PAHs are almost four 
times more toxic than DPM. 
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Table 5 -  Chemical Cancer Risk Factors1 

Chemical Inhalation Unit Risk2 Inhalation Potency 
Factor2 

Non-Inhalation 
Oral Slope Factor 

(µg/m3)-1 (mg/kg-d)-1 (mg/kg-d)-1 

Diesel Particulate 
Matter 

0.0003 1.1 NA (inhalation only) 

Total PAHs3  0.001 3.9 12.0 

Formaldehyde 0.000006 0.02 NA (inhalation only) 

Benzene 0.029 0.10 NA (inhalation only) 
1
May 13, 2015. 

2
Inhalation cancer potency factor: The “unit risk factor” has been replaced in the new risk assessment algorithms by a factor 

called the “inhalation cancer potency factor”. Inhalation cancer potency factors are expressed as units of inverse dose [i.e., 
(mg/kg-day)-1]. They were derived from unit risk factors [units = (ug/m3)-1] by assuming that a receptor weighs 70 kilograms 
and breathes 20 cubic meters of air per day. The inhalation potency factor is used to calculate a potential inhalation cancer risk 
using the new risk assessment algorithms defined in the OEHHA, Air Toxics Hot Spots Program; Technical Support Document for 
Exposure Assessment and Stochastic Analysis (August 2012). 
3
Polycyclic Aromatic Hydrocarbons (PAHs): (Not including naphthalene.) These substances are PAH or PAH-derivatives that have 

OEHHA-developed Potency Equivalency Factors (PEFs) which were approved by the Scientific Review Panel in April 1994 (see 
ARB document entitled Benzo[a]pyrene as a Toxic Air Contaminant). PAH inhalation slope factors listed here have been 
adjusted by the PEFs. See OEHHA’s Technical Support Document: Methodologies for Derivation, Listing of Available Values, and 
Adjustments to Allow for Early Life Exposures (2009) for more information about the scheme. Section 8.2.3 and Appendix G of 
OEHHA’s The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments (2003) also contains 
information on PAHs. 
 
5.0 - SIGNIFICANCE THRESHOLDS 

SJVAPCD publishes CEQA significance thresholds for potential health risk from proposed 
projects.  Currently, risks from a project that are less than the following regulatory thresholds 
are considered not to be significant and are, therefore, acceptable: 

 Cancer risk equal to or less than 20 in one million 

 Chronic hazard index equal to or less than 1 

 Acute hazard index equal to or less than 1 

These metrics are generally applied to the maximally exposed individual (MEI). There are 
separate MEIs for residential exposure (i.e., residential areas) and for worker exposure (i.e., 
offsite work places). 
 

6.0 - HEALTH RISK ASSESSMENT RESULTS 

None of the modeling scenarios exceed a 20 in one million risk.   

A revised refined HRA was performed again using the HARP2 model.  As shown, calculated 
cancer risk from drilling a 15,000’ well exceeds a threshold of 10 cases in one million (Table 6) 
at only one location – the Western Derby Acres site.  At a distance of 182 feet, risk is below 10 
in one million. 
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None of the other drilling scenarios exceed a 10 in one million risk. 

The scenario in which all of the oil and gas processing equipment operates full time and is 
located in the exact same location with a shared fenceline to private property results in 20 in 
one million risk level from 164 – 295 feet depending on the subarea of Kern County (Table 8). 
 
None of the noncancer hazards for either an oil processing facility or a gas processing facility 
exceed the regulatory threshold of 1.0 (Tables 9 and 10).
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Table 6 – 

Potential health risk from well construction, drilling and completion 

emissions 

Well Depth 
(feet) 

Year Maximum distance 
from well site and 

project boundary to  
10 in one million 

calculated risk 

Maximum distance from 
well site and project 

boundary to  
20 in one million 

calculated risk 

Western Subarea – Midway Sunset 

15,000 2017 NA* NA 

10,000 2015 NA NA 

10,000 2020 NA NA 

10,000 2029 NA NA 

5000 2015 NA NA 

5000 2029 NA NA 

2000 2015 NA NA 

2000 2029/2035 NA NA 

Central Subarea - Shafter 

15,000 2017 NA NA 

10,000 2015 NA NA 

10,000 2020 NA NA 

10,000 2029 NA NA 

5000 2015 NA NA 

5000 2029 NA NA 

2000 2015 NA NA 

2000 2029/2035 NA NA 

Eastern Subarea – Kern River 

15,000 2017 NA NA 

10,000 2015 NA NA 

10,000 2029 NA NA 

5000 2015 NA NA 

5000 2029 NA NA 

2000 2015 NA NA 

2000 2029/2035 NA NA 

Western Subarea – Derby Acres  

15,000 2017 182 feet NA 

*NA = no offsite risk greater than 10 in one million. 
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Table 7 –  

Potential health risks from all oil processing equipment 

Equipment  Western 
Subregion – 
Derby Acres 

Cancer Risk 

Distances 

Western 
Subregion – 
Midway Sunset 

Cancer Risk 
Distances 

Central 
Subregion 
Cancer Risk 
Distances 

Eastern  
Subregion 

Cancer Risk 
Distances 

1,000 bbl oil tank  

1,000 bbl oil tank 

3,000 bbl oil tank 

truck loading rack 

30’x30’ sump 

10,000 btu/hour 
flare 

Fugitive VOCs  

1,000 bhp natural 
gas engine 

100 mmbtu/flare 

35 mm btu/hour  
steam generator 

8 mm btu/hour 
boiler 

33 mw cogen 

TEOR equipment 

TOTAL 
CUMULATIVE RISK 
Distances to 10 in 
one million 

518’ 
296’ 366’ 295’ 

TOTAL 
CUMULATIVE 
RISK Distances to 
20 in one million 

246’ 295’ 164’ 259’ 

*Risk distances assume that all equipment is placed along a shared fence line 
between the oil site  
and a private residence.   

NOTE:  All of this equipment would require SJVAPCD air permits.  As such, the risk 
threshold must be complied with or permits cannot be issued.  Under this scenario, either 
less equipment could be used and/or the receptors cannot share a fence line in order to 
obtain permits.   
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Table 9 

Potential Acute Impacts 

Equipment  Western 
Subregion  
Midway 
Sunset 
Acute Risk 

Western 

Subregion 

Derby 

Acres 

Acute Risk 

Central 
Subregion 
Acute Risk 

Eastern  
Subregion 
Acute Risk 

Hazard 
Index 

Standard 

Significant? 

Drilling 
Emissions 
10,000’ well 
 

 
0.0039 

 

0.0018 

 

0.0098
 

 
0.0090 

 
1.0 

 
No 

Oil and Gas 
Processing 
Emissions 

0.008 0.23 0.01 0.14 1.0 No 
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Table 10 

Potential Chronic (Non Cancer Impacts) 

Equipment  Western 
Subregion 
Midway 
Sunset 
Chronic Risk 

Western 
Subregion 
Derby 
Acres 
Chronic 

Risk 

Central 
Subregion 
Chronic Risk 

Eastern  
Subregion 
Chronic Risk 

Hazard 
Index 

Standard 

Significant 

Drilling 
Emissions 
10,000’ well 
 

 
0.003 

 

0.0018 

 

0.006 
 

0.002 
 

1.0 
 

No 

Oil and Gas 
Processing 
Emissions 

0.30 0.3 0.46 0.18 1.0 No 
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Appendix A 

Toxic Air Contaminants by Device 

Source 

Name 

Source 

ID 

CAS # Chemical Name Pounds/year Pounds/hour 

Fugitive 

VOCs 

FHC01 95636 "1,2,4 

Trimethylbenzene" 

0.01 0.00 

Fugitive 

VOCs 

FHC01 71432 Benzene 0.32 0.00 

Fugitive 

VOCs 

FHC01 110827 Cyclohexane 0.02 0.00 

Fugitive 

VOCs 

FHC01 100414 Ethylbenzene 0.10 0.00 

Fugitive 

VOCs 

FHC01 110543 n-Hexane 2.38 0.00 

Fugitive 

VOCs 

FHC01 108883 Toluene 0.36 0.00 

Fugitive 

VOCs 

FHC01 1330207 Xylenes 0.19 0.00 

Fugitive 

VOCs 

FHC01 7783064 Hydrogen sulfide 2.02 0.00 

10 

MMBtu/hr 

Flare 

FLR01 75070 Acetaldehyde 3.77 0.00 

10 

MMBtu/hr 

Flare 

FLR01 107028 Acrolein 0.88 0.00 

10 

MMBtu/hr 

Flare 

FLR01 71432 Benzene 13.93 0.00 

10 

MMBtu/hr 

FLR01 110827 Cyclohexane 0.00 0.00 
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Flare 

10 

MMBtu/hr 

Flare 

FLR01 100414 Ethylbenzene 126.49 0.01 

10 

MMBtu/hr 

Flare 

FLR01 50000 Formaldehyde 102.40 0.01 

10 

MMBtu/hr 

Flare 

FLR01 110543 n-Hexane 2.54 0.00 

10 

MMBtu/hr 

Flare 

FLR01 7783064 Hydrogen sulfide 15.70 0.00 

10 

MMBtu/hr 

Flare 

FLR01 91203 Naphthalene 0.96 0.00 

10 

MMBtu/hr 

Flare 

FLR01 1151 PAH's 1.23 0.00 

10 

MMBtu/hr 

Flare 

FLR01 115071 Propylene 213.74 0.02 

10 

MMBtu/hr 

Flare 

FLR01 108883 Toluene 5.08 0.00 

10 

MMBtu/hr 

Flare 

FLR01 1330207 Xylenes 2.54 0.00 

Sump SMP01 95636 "1,2,4 

Trimethylbenzene" 

0.23 0.00 

Sump SMP01 71432 Benzene 6.78 0.00 

Sump SMP01 110827 Cyclohexane 0.33 0.00 
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Sump SMP01 100414 Ethylbenzene 2.16 0.00 

Sump SMP01 110543 n-Hexane 50.00 0.01 

Sump SMP01 108883 Toluene 7.60 0.00 

Sump SMP01 1330207 Xylenes 4.01 0.00 

Sump SMP01 7783064 Hydrogen sulfide 0.49 0.00 

Truck 

Loading 

Rack 

LDR01 95636 "1,2,4 

Trimethylbenzene" 

0.63 0.00 

Truck 

Loading 

Rack 

LDR01 71432 Benzene 18.92 0.00 

Truck 

Loading 

Rack 

LDR01 110827 Cyclohexane 0.92 0.00 

Truck 

Loading 

Rack 

LDR01 100414 Ethylbenzene 6.02 0.00 

Truck 

Loading 

Rack 

LDR01 110543 n-Hexane 139.46 0.02 

Truck 

Loading 

Rack 

LDR01 108883 Toluene 21.20 0.00 

Truck 

Loading 

Rack 

LDR01 1330207 Xylenes 11.18 0.00 

Truck 

Loading 

Rack 

LDR01 7783064 Hydrogen sulfide 1.36 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK03 95636 "1,2,4 

Trimethylbenzene" 

0.75 0.00 
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Oil Storage 

Tank (1,000 

bbls) 

TNK03 71432 Benzene 22.45 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK03 110827 Cyclohexane 1.10 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK03 100414 Ethylbenzene 7.15 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK03 110543 n-Hexane 165.48 0.02 

Oil Storage 

Tank (1,000 

bbls) 

TNK03 108883 Toluene 25.16 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK03 1330207 Xylenes 13.26 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK03 7783064 Hydrogen sulfide 1.62 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK02 95636 "1,2,4 

Trimethylbenzene" 

0.75 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK02 71432 Benzene 22.45 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK02 110827 Cyclohexane 1.10 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK02 100414 Ethylbenzene 7.15 0.00 
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Oil Storage 

Tank (1,000 

bbls) 

TNK02 110543 n-Hexane 165.48 0.02 

Oil Storage 

Tank (1,000 

bbls) 

TNK02 108883 Toluene 25.16 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK02 1330207 Xylenes 13.26 0.00 

Oil Storage 

Tank (1,000 

bbls) 

TNK02 7783064 Hydrogen sulfide 1.62 0.00 

Oil Storage 

Tank (3,000 

bbls) 

TNK01 95636 "1,2,4 

Trimethylbenzene" 

0.60 0.00 

Oil Storage 

Tank (3,000 

bbls) 

TNK01 71432 Benzene 17.73 0.00 

Oil Storage 

Tank (3,000 

bbls) 

TNK01 110827 Cyclohexane 0.87 0.00 

Oil Storage 

Tank (3,000 

bbls) 

TNK01 100414 Ethylbenzene 5.64 0.00 

Oil Storage 

Tank (3,000 

bbls) 

TNK01 110543 n-Hexane 130.72 0.02 

Oil Storage 

Tank (3,000 

bbls) 

TNK01 108883 Toluene 19.87 0.00 

Oil Storage 

Tank (3,000 

bbls) 

TNK01 1330207 Xylenes 10.48 0.00 
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Oil Storage 

Tank (3,000 

bbls) 

TNK01 7783064 Hydrogen sulfide 1.28 0.00 

Process 

Heater 

PHT01 83329 Acenaphthene 0.00 0.00 

Process 

Heater 

PHT01 208968 Acenaphthylene 0.01 0.00 

Process 

Heater 

PHT01 75070 Acetaldehyde 1.17 0.00 

Process 

Heater 

PHT01 107028 Acrolein 0.20 0.00 

Process 

Heater 

PHT01 120127 Anthracene 0.00 0.00 

Process 

Heater 

PHT01 56553 Benz(a)anthracene 0.00 0.00 

Process 

Heater 

PHT01 71432 Benzene 1.71 0.00 

Process 

Heater 

PHT01 50328 Benzo(a)pyrene 0.00 0.00 

Process 

Heater 

PHT01 205992 Benzo(b)fluoranthene 0.00 0.00 

Process 

Heater 

PHT01 191242 "Benzo(g,h,i)perylene" 0.00 0.00 

Process 

Heater 

PHT01 207089 Benzo(k)fluoranthene 0.00 0.00 

Process 

Heater 

PHT01 218019 Chrysene 0.00 0.00 

Process 

Heater 

PHT01 53703 "Dibenz(a,h)anthracene" 0.00 0.00 

Process 

Heater 

PHT01 206440 Fluoranthene 0.00 0.00 
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Process 

Heater 

PHT01 86737 Fluorene 0.12 0.00 

Process 

Heater 

PHT01 50000 Formaldehyde 6.23 0.00 

Process 

Heater 

PHT01 7783064 Hydrogen sulfide 12.56 0.00 

Process 

Heater 

PHT01 193395 "Indeno(1,2,3-

cd)pyrene" 

0.00 0.00 

Process 

Heater 

PHT01 91203 Naphthalene 0.43 0.00 

Process 

Heater 

PHT01 85018 Phenanthrene 0.03 0.00 

Process 

Heater 

PHT01 108952 Phenol 0.15 0.00 

Process 

Heater 

PHT01 115071 Propylene 0.97 0.00 

Process 

Heater 

PHT01 129000 Pyrene 0.00 0.00 

Process 

Heater 

PHT01 108883 Toluene 2.12 0.00 

Process 

Heater 

PHT01 1330207 Xylenes 2.45 0.00 

Steam 

Generator 

SGR01 83329 Acenaphthene  0.00 0.00 

Steam 

Generator 

SGR01 208968 Acenaphthylene  0.01 0.00 

Steam 

Generator 

SGR01 75070 Acetaldehyde  19.88 0.00 

Steam 

Generator 

SGR01 107028 Acrolein  13.55 0.00 

Steam SGR01 120127 Anthracene  0.00 0.00 
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Generator 

Steam 

Generator 

SGR01 56553 Benz(a)anthracene  0.00 0.00 

Steam 

Generator 

SGR01 71432 Benzene  4.62 0.00 

Steam 

Generator 

SGR01 50328 Benzo(a)pyrene  0.00 0.00 

Steam 

Generator 

SGR01 205992 Benzo(b)fluoranthene  0.00 0.00 

Steam 

Generator 

SGR01 191242 "Benzo(g,h,i)perylene"  0.00 0.00 

Steam 

Generator 

SGR01 207089 Benzo(k)fluoranthene  0.00 0.00 

Steam 

Generator 

SGR01 218019 Chrysene  0.00 0.00 

Steam 

Generator 

SGR01 53703 "Dibenz(a,h)anthracene"  0.00 0.00 

Steam 

Generator 

SGR01 100414 Ethylbenzene 13.85 0.00 

Steam 

Generator 

SGR01 206440 Fluoranthene 0.01 0.00 

Steam 

Generator 

SGR01 86737 Fluorene 0.01 0.00 

Steam 

Generator 

SGR01 50000 Formaldehyde 52.20 0.01 

Steam 

Generator 

SGR01 7783064 Hydrogen sulfide 133.42 0.02 

Steam 

Generator 

SGR01 193395 "Indeno(1,2,3-

cd)pyrene" 

0.00 0.00 

Steam 

Generator 

SGR01 91203 Naphthalene 0.41 0.00 
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Steam 

Generator 

SGR01 85018 Phenanthrene 0.02 0.00 

Steam 

Generator 

SGR01 115071 Propylene 469.10 0.05 

Steam 

Generator 

SGR01 129000 Pyrene 0.01 0.00 

Steam 

Generator 

SGR01 108883 Toluene 22.93 0.00 

Steam 

Generator 

SGR01 1330207 Xylenes 30.01 0.00 

1,000 hp 

ICE 

ICE01 71432 Benzene 126.21 0.01 

1,000 hp 

ICE 

ICE01 50000 Formaldehyde 3118.12 0.36 

1,000 hp 

ICE 

ICE01 115071 Propylene 1187.86 0.14 

1,000 hp 

ICE 

ICE01 108883 Toluene 57.17 0.01 

1,000 hp 

ICE 

ICE01 1330207 Xylenes 28.95 0.00 

1,000 hp 

ICE 

ICE01 7783064 Hydrogen sulfide 13.30 0.00 

Drilling 

Emissions 

DRL01 9901.00 Diesel Particulate 

Matter 

17.23 1 

33 MW 

Cogen 

COG01 71432 Benzene 36.07 0.00 

33 MW 

Cogen 

COG01 7783064 Hydrogen sulfide 442.64 0.05 

33 MW 

Cogen 

COG01 91203 Naphthalene 14.30 0.00 

33 MW COG01 1151 PAH's 0.63 0.00 
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Cogen 

33 MW 

Cogen 

COG01 50000 Formaldehyde 454.54 0.05 

Drilling Mud 

Sump 

SMP02 95636 "1,2,4 

Trimethylbenzene" 

0.01 0.00 

Drilling Mud 

Sump 

SMP02 71432 Benzene 0.28 0.00 

Drilling Mud 

Sump 

SMP02 110827 Cyclohexane 0.01 0.00 

Drilling Mud 

Sump 

SMP02 100414 Ethylbenzene 0.09 0.00 

Drilling Mud 

Sump 

SMP02 110543 n-Hexane 2.10 0.00 

Drilling Mud 

Sump 

SMP02 108883 Toluene 0.32 0.00 

Drilling Mud 

Sump 

SMP02 1330207 Xylenes 0.17 0.00 

Drilling Mud 

Sump 

SMP02 7783064 Hydrogen sulfide 0.02 0.00 

Boiler BLR01 83329 Acenaphthene  0.00 0.00 

Boiler BLR01 208968 Acenaphthylene  0.00 0.00 

Boiler BLR01 75070 Acetaldehyde  2.34 0.00 

Boiler BLR01 107028 Acrolein  1.59 0.00 

Boiler BLR01 120127 Anthracene  0.00 0.00 

Boiler BLR01 56553 Benz(a)anthracene  0.00 0.00 

Boiler BLR01 71432 Benzene  0.54 0.00 

Boiler BLR01 50328 Benzo(a)pyrene  0.00 0.00 

Boiler BLR01 205992 Benzo(b)fluoranthene  0.00 0.00 
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Boiler BLR01 191242 "Benzo(g,h,i)perylene"  0.00 0.00 

Boiler BLR01 207089 Benzo(k)fluoranthene  0.00 0.00 

Boiler BLR01 218019 Chrysene  0.00 0.00 

Boiler BLR01 53703 "Dibenz(a,h)anthracene"  0.00 0.00 

Boiler BLR01 100414 Ethylbenzene 1.63 0.00 

Boiler BLR01 206440 Fluoranthene 0.00 0.00 

Boiler BLR01 86737 Fluorene 0.00 0.00 

Boiler BLR01 50000 Formaldehyde 6.14 0.00 

Boiler BLR01 7783064 Hydrogen sulfide 15.70 0.00 

Boiler BLR01 193395 "Indeno(1,2,3-

cd)pyrene" 

0.00 0.00 

Boiler BLR01 91203 Naphthalene 0.05 0.00 

Boiler BLR01 85018 Phenanthrene 0.00 0.00 

Boiler BLR01 115071 Propylene 55.19 0.01 

Boiler BLR01 129000 Pyrene 0.00 0.00 

Boiler BLR01 108883 Toluene 2.70 0.00 

Boiler BLR01 1330207 Xylenes 3.53 0.00 

Thermally 

Enhanced 

Oil 

Recovery 

Equipment 

TEOR 95636 "1,2,4 

Trimethylbenzene" 

0.03 0.00 

Thermally 

Enhanced 

Oil 

Recovery 

Equipment 

TEOR 71432 Benzene 0.95 0.00 

Thermally 

Enhanced 

TEOR 110827 Cyclohexane 0.05 0.00 
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Oil 

Recovery 

Equipment 

Thermally 

Enhanced 

Oil 

Recovery 

Equipment 

TEOR 100414 Ethylbenzene 0.30 0.00 

Thermally 

Enhanced 

Oil 

Recovery 

Equipment 

TEOR 110543 n-Hexane 6.98 0.00 

Thermally 

Enhanced 

Oil 

Recovery 

Equipment 

TEOR 108883 Toluene 1.06 0.00 

Thermally 

Enhanced 

Oil 

Recovery 

Equipment 

TEOR 1330207 Xylenes 0.56 0.00 

Thermally 

Enhanced 

Oil 

Recovery 

Equipment 

TEOR 7783064 Hydrogen sulfide 0.07 0.00 

100 

MMBtu/hr 

Flare 

FLR02 75070 Acetaldehyde 37.67 0.00 

100 

MMBtu/hr 

Flare 

FLR02 107028 Acrolein 8.76 0.00 

100 

MMBtu/hr 

FLR02 71432 Benzene 139.28 0.02 
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Flare 

100 

MMBtu/hr 

Flare 

FLR02 110827 Cyclohexane 0.00 0.00 

100 

MMBtu/hr 

Flare 

FLR02 100414 Ethylbenzene 1264.94 0.14 

100 

MMBtu/hr 

Flare 

FLR02 50000 Formaldehyde 1024.04 0.12 

100 

MMBtu/hr 

Flare 

FLR02 110543 n-Hexane 25.40 0.00 

100 

MMBtu/hr 

Flare 

FLR02 7783064 Hydrogen sulfide 15.70 0.00 

100 

MMBtu/hr 

Flare 

FLR02 91203 Naphthalene 9.64 0.00 

100 

MMBtu/hr 

Flare 

FLR02 1151 PAH's 12.26 0.00 

100 

MMBtu/hr 

Flare 

FLR02 115071 Propylene 2137.44 0.24 

100 

MMBtu/hr 

Flare 

FLR02 108883 Toluene 50.81 0.01 

100 

MMBtu/hr 

Flare 

FLR02 1330207 Xylenes 25.40 0.00 
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Appendix B – 

Equipment and Emissions for Well Depths 

 

 

 
  





Offroad Mobile Sources and                                                                    OFFROAD 2011 Model                                                                                                 February 2015 
Portable Equipment Exhaust                                                                                                                                                                                                      Vector Environmental 

    
 

 

  

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 3.46 

Loader 1.0 4.0 2.5 100 .34 

35 Yard Dump Truck 1.0 2 .0 1.00 400 .12 

Grader 1.0 4.0 2.5 175 .77 

Skip & Scrap (Backhoe) 1.0 1.0 1.0 100 .03 

Big Scrapper 1.0 2.0 2.5 362 .47 

Dozer (D9R) 1.0 1.0 1.0 255 .08 

Low Bed Truck/Trailer 1.0 2.0 .5 400 .06 

Dump Truck 10 Wheels 1.0 1.0 .5  400 .03 

Backhoe 1.0 2.0 .54 100 .04 

Loader 1.0 3.0 2.5 100 .26 

Loader 1.0 2.0 1.0 100 .07 

Escavator (Backoe/tracks) 1.0 1.0 1.0 163 .03 

Dozer (D8T) 1.0 1.0 1.0  255 .08 

End Dump Truck & Trailer 1.0 1.0 .50 400 .03 

Grader 1.0 1.0 .50 175 .04 

Annual Emissions From Offroad Source Activity 5.91 

2015 Emissions from a 2000 ft. Well 

Construction Activity: A1. Land Preparation 
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2015 Emissions from a 2000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 .58 

Cement Truck 1.0 4.0 12.00 400 .70 

Annual Emissions From Offroad Source Activity 1.28 
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2015 Emission from a 2000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0 8.00 230 .81 

Port Light Stands 5.0 5.0 12.00 20 2.41 

Portable Gen. Hydraulic Power 1.0 5.0 22.00 80 3.66 

Portable Gen. DSM/Trailers 2.0 5.0 24.00 100 9.99 

Portable Gen. Mud Separator 1.0 4.0 22.00 420 4.65 

Rotary Table or Top Drive 1.0 4.0 22.00 135 5.63 

Diesel Engine For Hoist 1.0 4.0 22.00 455 6.74 

Diesel Engine For Hoist 1.0 4.0 22.0 442 6.55 

Diesel Engine for Mud Pump 1.0 4.0 22.00 424 6.28 

Annual Emissions From Offroad Source Activity 46.72 
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2015 Emissions from a 2000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 4.0 24.00 100 4.0 

Filter Skid (Pump) 1.0 2.0 3.00 90 .22 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 .85 

Acid Pump #2 (Acid Fluid Pumping) 1.0 4.0 22.00 765 2.17 

Generator for Doghouse for WO Rig 1.0 4.0 24.00 70 2.8 

3 Light Plants for WO Rig 3.0 4.0 12.00 20 1.15 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.67 

Portable Den. Mud Separator 1.0 4.0 22.00 420 4.65 

Rotary Table or Top Drive 1.0 4.0 22.00 135 5.63 

Diesel Engine for Hoist 1.0 4.0 22.00 455 6.74 

Diesel Engine for Hoist 1.0 3.0 22.00 442 6.55 

Diesel Engine for Mud Pump 1.0 4.0 22.00 424 6.28 

Annual Emissions From Offroad Source Activity (Lb/Year) 42.71 
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2015 Emissions from a 2000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 .92 

Backhoe 1.0 3.0 10.00 95 .98 

Pipe Fitting or Welders 1.0 3.0 10.00 40 .48 

Hydrotest Pump 1.0 1.0 1.00 .08 .01 

Forklift 1.0 3.0 10.00 125 .56 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.12 

Annual Emissions From Offroad Source Activity 4.07 
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2015 Emissions from a 2000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 .06 

Backhoe 1.0 2.0 4.00 80 .22 

Welder 1.0 2.0 8.00 25 .16 

Annual Emissions From Offroad Source Activity .44 
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2015 Emissions from a 2000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.73 

Bucket Truck 1.0 4.0 10.00 250 1.73 

Electrical Service Truck 1.0 4.0 1.00 300 .15 

Power Generators 1.0 4.0 1.00 10 .02 

Back-Hoe 1.0 1.0 10.00 650 .80 

Annual Emissions From Offroad Source Activity 4.43 
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2015 Emissions from a 5000 ft. Well 

Construction Activity: A1. Land Preparation 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 .58 

Cement Truck 1.0 1.0 12.00 400 .70 

Annual Emissions From Offroad Source Activity (Lb/Year 1.28 
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2015 Emission from a 5000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0 8.00 230 .81 

Port Light Stands 5.0 9.0 12.00 20 4.33 

Portable Gen. Hydraulic Power 1.0 9.0 22.00 80 6.60 

Portable Gen. DSM/Trailers 2.0 9.0 24.00 100 17.99 

Portable Gen. Mud Separator 1.0 8.0 22.00 420 9.30 

Rotary Table or Top Drive 1.0 8.0 22.00 135 11.26 

Diesel Engine For Hoist 1.0 8.0 22.00 455 13.48 

Diesel Engine For Hoist 1.0 8.0 22.0 442 13.09 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 12.56 

Annual Emissions From Offroad Source Activity 89.42 
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2015 Emissions from a 5000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 8.0 24.00 100 8.00 

Filter Skid (Pump) 1.0 2.0 3.00 90 .22 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 .85 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 2.17 

Generator for Doghouse for WO Rig 1.0 8.0 24.00 70 5.60 

3 Light Plants for WO Rig 3.0 8.0 12.00 20 2.31 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.67 

Portable Den. Mud Separator 1.0 8.0 22.00 420 9.30 

Rotary Table or Top Drive 1.0 8.0 22.00 135 11.26 

Diesel Engine for Hoist 1.0 8.0 22.00 455 13.48 

Diesel Engine for Hoist 1.0 8.0 22.00 442 13.09 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 12.56 

Annual Emissions From Offroad Source Activity (Lb/Year) 80.51 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 .92 

Backhoe 1.0 3.0 10.00 95 .98 

Pipe Fitting or Welders 1.0 3.0 10.00 40 .48 

Hydrotest Pump 1.0 1.0 1.00 .08 .01 

Forklift 1.0 3.0 10.00 125 .56 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.12 

Annual Emissions From Offroad Source Activity 4.07 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 .06 

Backhoe 1.0 2.0 4.00 80 .22 

Welder 1.0 2.0 8.00 25 .16 

Annual Emissions From Offroad Source Activity .44 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.73 

Bucket Truck 1.0 4.0 10.00 250 1.73 

Electrical Service Truck 1.0 4.0 1.00 300 .15 

Power Generators 1.0 4.0 1.00 10 .02 

Back-Hoe 1.0 1.0 10.00 650 .80 

Annual Emissions From Offroad Source Activity 4.43 
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2015 Emissions from a 5000 ft. Well 

Construction Activity: A1. Land Preparation 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 3.46 

Loader 1.0 4.0 2.5 100 .34 

35 Yard Dump Truck 1.0 2 .0 1.00 400 .12 

Grader 1.0 4.0 2.5 175 .77 

Skip & Scrap (Backhoe) 1.0 1.0 1.0 100 .03 

Big Scrapper 1.0 2.0 2.5 362 .47 

Dozer (D9R) 1.0 1.0 1.0 255 .08 

Low Bed Truck/Trailer 1.0 2.0 .5 400 .06 

Dump Truck 10 Wheels 1.0 1.0 .5  400 .03 

Backhoe 1.0 2.0 .54 100 .04 

Loader 1.0 3.0 2.5 100 .26 

Loader 1.0 2.0 1.0 100 .07 

Escavator (Backoe/tracks) 1.0 1.0 1.0 163 .03 

Dozer (D8T) 1.0 1.0 1.0  255 .08 

End Dump Truck & Trailer 1.0 1.0 .50 400 .03 

Grader 1.0 1.0 .50 175 .04 

Annual Emissions From Offroad Source Activity (Lb/Year) 5.91 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 .58 

Cement Truck 1.0 1.0 12.00 400 .70 

Annual Emissions From Offroad Source Activity (Lb/Year 1.28 
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2015 Emission from a 5000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0 8.00 230 .81 

Port Light Stands 5.0 9.0 12.00 20 4.33 

Portable Gen. Hydraulic Power 1.0 9.0 22.00 80 6.60 

Portable Gen. DSM/Trailers 2.0 9.0 24.00 100 17.99 

Portable Gen. Mud Separator 1.0 8.0 22.00 420 9.30 

Rotary Table or Top Drive 1.0 8.0 22.00 135 11.26 

Diesel Engine For Hoist 1.0 8.0 22.00 455 13.48 

Diesel Engine For Hoist 1.0 8.0 22.0 442 13.09 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 12.56 

Annual Emissions From Offroad Source Activity 89.42 
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2015 Emissions from a 5000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 8.0 24.00 100 8.00 

Filter Skid (Pump) 1.0 2.0 3.00 90 .22 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 .85 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 2.17 

Generator for Doghouse for WO Rig 1.0 8.0 24.00 70 5.60 

3 Light Plants for WO Rig 3.0 8.0 12.00 20 2.31 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.67 

Portable Den. Mud Separator 1.0 8.0 22.00 420 9.30 

Rotary Table or Top Drive 1.0 8.0 22.00 135 11.26 

Diesel Engine for Hoist 1.0 8.0 22.00 455 13.48 

Diesel Engine for Hoist 1.0 8.0 22.00 442 13.09 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 12.56 

Annual Emissions From Offroad Source Activity (Lb/Year) 80.51 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 .92 

Backhoe 1.0 3.0 10.00 95 .98 

Pipe Fitting or Welders 1.0 3.0 10.00 40 .48 

Hydrotest Pump 1.0 1.0 1.00 .08 .01 

Forklift 1.0 3.0 10.00 125 .56 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.12 

Annual Emissions From Offroad Source Activity 4.07 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 .06 

Backhoe 1.0 2.0 4.00 80 .22 

Welder 1.0 2.0 8.00 25 .16 

Annual Emissions From Offroad Source Activity .44 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.73 

Bucket Truck 1.0 4.0 10.00 250 1.73 

Electrical Service Truck 1.0 4.0 1.00 300 .15 

Power Generators 1.0 4.0 1.00 10 .02 

Back-Hoe 1.0 1.0 10.00 650 .80 

Annual Emissions From Offroad Source Activity 4.43 
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Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 .58 

Loader 1.0 4.0 2.5 100 .04 

35 Yard Dump Truck 1.0 2 .0 1.00 400 .02 

Grader 1.0 4.0 2.5 175 .15 

Skip & Scrap (Backhoe) 1.0 1.0 1.0 100 .00 

Big Scrapper 1.0 2.0 2.5 362 .11 

Dozer (D9R) 1.0 1.0 1.0 255 .03 

Low Bed Truck/Trailer 1.0 2.0 .5 400 .01 

Dump Truck 10 Wheels 1.0 1.0 .5  400 .00 

Backhoe 1.0 2.0 .54 100 .00 

Loader 1.0 3.0 2.5 100 .03 

Loader 1.0 2.0 1.0 100 .01 

Escavator (Backoe/tracks) 1.0 1.0 1.0 163 .01 

Dozer (D8T) 1.0 1.0 1.0  255 .03 

End Dump Truck & Trailer 1.0 1.0 .50 400 .00 

Grader 1.0 1.0 .50 175 .01 

Annual Emissions From Offroad Source Activity (Lb/Year) 1.03 

2029/2035 Emissions from a 5000 ft. Well 

Construction Activity: A1. Land Preparation 
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2029/2035 Emissions from a 5000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig-Truck Mounted 1.0 1.0 12.00 100 .58 

Cement Truck-Cement Mousehole 1.0 1.0 12.00 400 .12 

Annual Emissions From Offroad Source Activity (Lb/Year) .70 
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2029/2035 Emission from a 5000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0 8.00 230 .19 

Port Light Stands 5.0 9.0 12.00 20 .60 

Portable Gen. Hydraulic Power 1.0 9.0 22.00 80 .86 

Portable Gen. DSM/Trailers 2.0 9.0 24.00 100 2.35 

Portable Gen. Mud Separator 1.0 8.0 22.00 420 1.37 

Rotary Table or Top Drive 1.0 8.0 22.00 135 .74 

Diesel Engine For Hoist 1.0 8.0 22.00 455 4.11 

Diesel Engine For Hoist 1.0 8.0 22.00 442 3.99 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 3.83 

Annual Emissions From Offroad Source Activity (Lb/Year) 18.04 
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2029/2035 Emissions from a 5000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 8.0 24.00 100 1.04 

Filter Skid (Pump) 1.0 2.0 3.00 90 .03 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 .12 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 1.01 

Generator for Doghouse for WO Rig 1.0 8.0 24.00 70 .73 

3 Light Plants for WO Rig 3.0 8.0 12.00 20 .32 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 .51 

Portable Den. Mud Separator 1.0 8.0 22.00 420 1.37 

Rotary Table or Top Drive 1.0 8.0 22.00 135 .74 

Diesel Engine for Hoist 1.0 8.0 22.00 455 4.11 

Diesel Engine for Hoist 1.0 8.0 22.00 442 3.99 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 3.83 

Annual Emissions From Offroad Source Activity (Lb/Year) 17.80 
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2029/2035 Emissions from a 5000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 .15 

Backhoe 1.0 3.0 10.00 95 .12 

Pipe Fitting or Welders 1.0 3.0 10.00 40 .07 

Hydrotest Pump 1.0 1.0 1.00 .08 .00 

Forklift 1.0 3.0 10.00 125 .08 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 .31 

Annual Emissions From Offroad Source Activity .73 
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2029/2035 Emissions from a 5000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 .01 

Backhoe 1.0 2.0 4.00 80 .03 

Welder 1.0 2.0 8.00 25 .02 

Annual Emissions From Offroad Source Activity .06 
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2029/2035 Emissions from a 5000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck \1.0 4.0 10.00 250 .20 

Bucket Truck 1.0 4.0 10.00 250 .20 

Electrical Service Truck 1.0 4.0 1.00 300 .02 

Power Generators 1.0 4.0 1.00 10 .00 

Back-Hoe 1.0 1.0 10.00 650 .19 

Annual Emissions From Offroad Source Activity .61 
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2015 Emissions from a 10,000’ Well 

Construction Activity: A1. Land Preparation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 3.46 

Loader 1.0 4.0 2.50 100 0.34 

35 Yard Dump Truck 1.0 2.0 1.00 400 0.12 

Grader 1.0 4.0 2.50 175 0.77 

Skip & Scrap (Backhoe) 1.0 1.0 1.00 100 0.03 

Big Scrapper 1.0 2.0 2.50 362 0.47 

Dozer (D9R) 1.0 1.0 1.00 255 0.08 

Low Bed Truck/Trailer 1.0 2.0 0.50 400 0.06 

Dump Truck 10 Wheels 1.0 1.0 0.50 400 0.03 

Backhoe 1.0 2.0 0.54 100 0.04 

Loader 1.0 3.0 2.50 100 0.26 

Loader 1.0 2.0 1.00 100 0.07 

Escavator (Backoe/tracks) 1.0 1.0 1.00 163 0.03 

Dozer (D8T) 1.0 1.0 1.00 255 0.08 

End Dump Truck & Trailer 1.0 1.0 0.50 400 0.03 

Grader 1.0 1.0 0.50 175 0.04 

Annual Emissions From Offroad Source Activity (Lb/Year) 5.91 
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2015 Emissions from a 10,000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 0.58 

Cement Truck 1.0 1.0 12.00 400 0.70 

Annual Emissions From Offroad Source Activity (Lb/Year) 1.28 
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2010 Emission from a 10,000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0  8.00 230 0.81 

Port Light Stands 5.0 24.0 12.00 20 11.55 

Portable Gen. Hydraulic Power 1.0 24.0 22.00 80 17.59 

Portable Gen. DSM/Trailers 2.0 24.0 24.00 100 47.97 

Portable Gen. Mud Separator 1.0 23.0 22.00 420 26.75 

Rotary Table or Top Drive 1.0 23.0 22.00 144 34.52 

Diesel Engine For Hoist 1.0 23.0 22.00 996 88.93 

Diesel Engine For Hoist 1.0 23.0 22.00 981 87.59 

Diesel Engine for Mud Pump 1.0 23.0 22.00 1145 102.23 

Annual Emissions From Offroad Source Activity (Lb/Year) 417.94 
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2015 Emissions from a 10,000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 13.0 24.00 100 12.99 

Filter Skid (Pump) 1.0 2.0 3.00 90 0.22 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 0.85 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 2.017 

Generator for Doghouse for WO Rig 1.0 13.0 24.00 70 9.10 

3 Light Plants for WO Rig 3.0 13.0 12.00 20 3.75 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.67 

Portable Den. Mud Separator 1.0 13.0 22.00 420 15.12 

Rotary Table or Top Drive 1.0 13.0 22.00 135 18.29 

Diesel Engine for Hoist 1.0 13.0 22.00 455 21.90 

Diesel Engine for Hoist 1.0 13.0 22.00 442 21.28 

Diesel Engine for Mud Pump 1.0 13.0 22.00 424 20.41 

Annual Emissions From Offroad Source Activity (Lb/Year) 127.75 
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2015 Emissions from a 10,000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 0.92 

Backhoe 1.0 3.0 10.00 95 0.98 

Pipe Fitting or Welders 1.0 3.0 10.00 40 0.48 

Hydrotest Pump 1.0 1.0 1.00 20 0.01 

Forklift 1.0 3.0 10.00 125 0.56 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.12 

Annual Emissions From Offroad Source Activity (Lb/Year) 4.07 
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2015 Emissions from a 10,000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 0.06 

Backhoe 1.0 2.0 4.00 80 0.22 

Welder 1.0 2.0 8.00 25 0.16 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.44 
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2015 Emissions from a 10,000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.73 

Bucket Truck 1.0 4.0 10.00 250 1.73 

Electrical Service Truck 1.0 4.0 1.00 300 0.15 

Power Generators 1.0 4.0 1.00 10 0.02 

Back-Hoe 1.0 1.0 10.00 650 0.80 

Annual Emissions From Offroad Source Activity (Lb/Year) 4.43 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: A.1 Land Preparation 

 

 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source Equipment 
(Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 0.58 

Loader 1.0 4.0 2.50 100 0.04 

35 Yard Dump Truck 1.0 2.0 1.00 400 0.02 

Grader 1.0 4.0 2.50 175 0.15 

Skip & Scrap (Backhoe) 1.0 1.0 1.00 100 0.00 

Big Scrapper 1.0 2.0 2.50 362 0.11 

Dozer (D9R) 1.0 1.0 1.00 255 0.03 

Low Bed Truck/Trailer 1.0 2.0 0.50 400 0.01 

Dump Truck 10 Wheels 1.0 1.0 0.50 400 0.00 

Backhoe 1.0 2.0 0.54 100 0.00 

Loader 1.0 3.0 2.50 100 0.03 

Loader 1.0 2.0 1.00 100 0.01 

Escavator (Backoe/tracks) 1.0 1.0 1.00 163 0.01 

Dozer (D8T) 1.0 1.0 1.00 255 0.03 

End Dump Truck & Trailer 1.0 1.0 0.50 400 0.00 

Grader 1.0 1.0 0.50 175 0.01 

Annual Emissions From Offroad Source Activity (Lb/Year) 1.03 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 0.58 

Cement Truck 1.0 1.0 12.00 400 0.12 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.70 
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2029/2035 Emission from a 10,000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.00  8.00 230 0.19 

Port Light Stands 5.0 24.0 12.00 20 1.61 

Portable Gen. Hydraulic Power 1.0 24.0 22.00 80 2.30 

Portable Gen. DSM/Trailers 2.0 24.0 24.00 100 6.27 

Portable Gen. Mud Separator 1.0 23.0 22.00 420 3.94 

Rotary Table or Top Drive 1.0 23.0 22.00 144 2.28 

Diesel Engine For Hoist 1.0 23.0 22.00 996 37.47 

Diesel Engine For Hoist 1.0 23.0 22.00 981 36.90 

Diesel Engine for Mud Pump 1.0 23.0 22.00 1145 43.07 

Annual Emissions From Offroad Source Activity (Lb/Year) 134.03 
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2029/2035 Emissions from a 10,000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 13.0 24.00 100 1.70 

Filter Skid (Pump) 1.0 2.0 3.00 90 0.03 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 0.12 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 1.01 

Generator for Doghouse for WO Rig 1.0 13.0 24.00 70 1.19 

3 Light Plants for WO Rig 3.0 13.0 12.00 20 0.52 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 0.51 

Portable Den. Mud Separator 1.0 13.0 22.00 420 2.22 

Rotary Table or Top Drive 1.0 13.0 22.00 135 1.21 

Diesel Engine for Hoist 1.0 13.0 22.00 455 6.67 

Diesel Engine for Hoist 1.0 13.0 22.00 442 6.48 

Diesel Engine for Mud Pump 1.0 13.0 22.00 424 6.22 

Annual Emissions From Offroad Source Activity (Lb/Year) 27.88 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 0.15 

Backhoe 1.0 3.0 10.00 95 0.12 

Pipe Fitting or Welders 1.0 3.0 10.00 40 0.07 

Hydrotest Pump 1.0 1.0 1.00 20 0.00 

Forklift 1.0 3.0 10.00 125 0.08 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 0.31 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.73 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 0.01 

Backhoe 1.0 2.0 4.00 80 0.03 

Welder 1.0 2.0 8.00 25 0.02 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.06 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 0.20 

Bucket Truck 1.0 4.0 10.00 250 0.20 

Electrical Service Truck 1.0 4.0 1.00 300 0.02 

Power Generators 1.0 4.0 1.00 10 0.00 

Back-Hoe 1.0 1.0 10.00 650 0.19 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.61 
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Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 2.72 

Loader 1.0 4.0 2.50 100 0.29 

35 Yard Dump Truck 1.0 2.0 1.00 400 0.09 

Grader 1.0 4.0 2.5 175 0.68 

Skip & Scrap (Backhoe) 1.0 1.0 1.0 100 0.03 

Big Scrapper 1.0 2.0 2.5 362 0.41 

Dozer (D9R) 1.0 1.0 1.0 255 0.08 

Low Bed Truck/Trailer 1.0 2.0 .50 400 0.05 

Dump Truck 10 Wheels 1.0 1.0 .50 400 0.02 

Backhoe 1.0 2.0 .54 100 0.03 

Loader 1.0 3.0 2.50 100 0.22 

Loader 1.0 2.0 1.00 100 0.06 

Escavator (Backoe/tracks) 1.0 1.0 1.00 163 0.02 

Dozer (D8T) 1.0 1.0 1.00 255 0.08 

End Dump Truck & Trailer 1.0 1.0 .50 400 0.02 

Grader 1.0 1.0 .50 175 0.03 

Annual Emissions From Offroad Source Activity (Lb/Year) 4.83 

2017 Emissions from a 15,000 ft. Well 

Construction Activity: A1. Land Preparation 
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Vehicle Category and Use 

 
Equipment 

 
Engine 

 
Emissions from Offroad Mobile Source 

Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 0.58 

Cement Truck 1.0 1.0 12.00 400 0.55 

Annual Emissions From Offroad Source Activity (Lb/Year) 1.13 

 

 

 

 

 

 

 

 

 

 

 

 



Offroad Mobile Sources and                                                                    OFFROAD 2011 Model                                                                                                 February 2015 
Portable Equipment Exhaust                                                                                                                                                                                                      Vector Environmental 

    
 

2017 Emission from a 15,000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0  8.00 230 0.69 

Port Light Stands 5.0 66.0 12.00 20 28.59 

Portable Gen. Hydraulic Power 1.0 66.0 22.00 80 41.17 

Portable Gen. DSM/Trailers 2.0 66.0 24.00 100 112.28 

Portable Gen. Mud Separator 1.0 65.0 22.00 420 68.79 

Rotary Table or Top Drive 1.0 65.0 22.00 158 86.28 

Diesel Engine For Hoist 1.0 65.0 22.00 1094 276.05 

Diesel Engine For Hoist 1.0 65.0 22.00 962 242.74 

Diesel Engine for Mud Pump 1.0 65.0 22.00 1898 478.93 

Annual Emissions From Offroad Source Activity (Lb/Year) 1335.52 
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2017 Emissions from a 15,000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 17.0 24.00 100 14.46 

Filter Skid (Pump) 1.0 2.0 3.00 90 0.19 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 0.72 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 1.45 

Generator for Doghouse for WO Rig 1.0 17.0 24.00 70 10.12 

3 Light Plants for WO Rig 3.0 17.0 12.00 20 4.42 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.49 

Portable Den. Mud Separator 1.0 17.0 22.00 420 17.99 

Rotary Table or Top Drive 1.0 17.0 22.00 144 20.57 

Diesel Engine for Hoist 1.0 17.0 22.00 996 65.73 

Diesel Engine for Hoist 1.0 17.0 22.00 981 64.74 

Diesel Engine for Mud Pump 1.0 17.0 22.00 1145 75.56 

Annual Emissions From Offroad Source Activity (Lb/Year) 277.44 
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2017 Emissions from a 15,000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 0.79 

Backhoe 1.0 3.0 10.00 95 0.84 

Pipe Fitting or Welders 1.0 3.0 10.00 40 0.43 

Hydrotest Pump 1.0 1.0 1.00 20 0.01 

Forklift 1.0 3.0 10.00 125 0.49 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.04 

Annual Emissions From Offroad Source Activity (Lb/Year) 3.60 
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2017 Emissions from a 15,000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 0.06 

Backhoe 1.0 2.0 4.00 80 0.19 

Welder 1.0 2.0 8.00 25 0.14 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.39 
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2017 Emissions from a 15,000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.50 

Bucket Truck 1.0 4.0 10.00 250 1.50 

Electrical Service Truck 1.0 4.0 1.00 300 0.14 

Power Generators 1.0 4.0 1.00 10 0.01 

Back-Hoe 1.0 1.0 10.00 650 0.74 

Annual Emissions From Offroad Source Activity (Lb/Year) 3.89 

 

 

 

 

 

 

 





Appendix C 
Emission Calculations 

  





KERN EIR

CRITERIA POLLUTANTS

Updated May 7, 2015

100 PPMV H2S

1000 Btu/ft3

SRC ID NOx VOC CO SO2 PM10 PM2.5 H2S

FHC01 1-Hour lb/hr 0.013 2.66E-06

FHC01 Daily lb/day 0.300 6.38E-05

FHC01 Annual tpy 0.055 1.16E-05

FLR01 1-Hour lb/hr 1.330 0.027 0.680 0.165 0.076 0.076 1.79E-03

FLR01 Daily lb/day 31.920 0.648 16.320 3.966 1.824 1.824 4.30E-02

FLR01 Annual tpy 5.825 0.118 2.978 0.724 0.333 0.333 7.85E-03

SMP01 1-Hour lb/hr 0.263 5.58E-05

SMP01 Daily lb/day 6.300 1.34E-03

SMP01 Annual tpy 1.150 2.44E-04

LDR01 1-Hour lb/hr 0.732 1.56E-04

LDR01 Daily lb/day 17.571 3.73E-03

LDR01 Annual tpy 3.207 6.81E-04

TNK03 1-Hour lb/hr 0.869 1.85E-04

TNK03 Daily lb/day 20.850 4.43E-03

TNK03 Annual tpy 3.805 8.09E-04

TNK02 1-Hour lb/hr 0.869 1.85E-04

TNK02 Daily lb/day 20.850 4.43E-03

TNK02 Annual tpy 3.805 8.09E-04

TNK01 1-Hour lb/hr 0.686 1.46E-04

TNK01 Daily lb/day 16.470 3.50E-03

TNK01 Annual tpy 3.006 6.39E-04

PHT01 1-Hour lb/hr 0.088 0.044 0.672 0.132 0.061 0.061 1.43E-03

PHT01 Daily lb/day 2.112 1.056 16.128 3.173 1.459 1.459 3.44E-02

PHT01 Annual tpy 0.385 0.193 2.943 0.579 0.266 0.266 6.28E-03

SGR01 1-Hour lb/hr 0.595 0.468 7.140 1.405 0.646 0.646 1.52E-02

SGR01 Daily lb/day 14.280 11.220 171.360 33.715 15.504 15.504 3.66E-01

SGR01 Annual tpy 2.606 2.048 31.273 6.153 2.829 2.829 6.67E-02

ICE01 1-Hour lb/hr 0.259 0.322 1.126 0.140 0.044 0.044 1.52E-03

ICE01 Daily lb/day 6.217 7.724 27.032 3.362 1.058 1.058 3.64E-02

ICE01 Annual tpy 1.135 1.410 4.933 0.613 0.193 0.193 6.65E-03

DRL01 1-Hour lb/hr 2.033 2.033

DRL01 Daily lb/day 24.391 24.391

DRL01 Annual tpy 0.009 0.009

COG01 1-Hour lb/hr 1.692 0.592 23.123 4.660 1.861 1.861 5.05E-02

COG01 Daily lb/day 40.606 14.212 554.946 111.849 44.666 44.666 1.21E+00

COG01 Annual tpy 7.411 2.594 101.278 20.412 8.152 8.152 2.21E-01

SMP02 1-Hour lb/hr 0.011 2.34E-06

SMP02 Daily lb/day 0.265 5.62E-05

SMP02 Annual tpy 0.048 1.03E-05

BLR01 1-Hour lb/hr 0.110 0.055 0.840 0.165 0.076 0.076 1.79E-03

BLR01 Daily lb/day 2.640 1.320 20.160 3.966 1.824 1.824 4.30E-02

BLR01 Annual tpy 0.482 0.241 3.679 0.724 0.333 0.333 7.85E-03

TEOR 1-Hour lb/hr 0.037 7.79E-06

TEOR Daily lb/day 0.880 1.87E-04

TEOR Annual tpy 0.161 3.41E-05

FLR02 1-Hour lb/hr 13.300 0.270 6.800 1.653 0.760 0.760 1.79E-02

FLR02 Daily lb/day 319.200 6.480 163.200 39.665 18.240 18.240 4.30E-01

FLR02 Annual tpy 58.254 1.183 29.784 7.239 3.329 3.329 7.85E-02

Notes

1. Only change yellow highlighted cells

2. Do not change toxic summary or toxic source sheets



KERN EIR

SRC ID 0 0 CAS NAME lb/yr lb/hr

FHC01 0 0 95636 "1,2,4 Trimethylbenzene" 1 0.01 0.00 1

FHC01 0 0 71432 Benzene 1 0.32 0.00 1

FHC01 0 0 110827 Cyclohexane 1 0.02 0.00 1

FHC01 0 0 100414 Ethylbenzene 1 0.10 0.00 1

FHC01 0 0 110543 n-Hexane 1 2.38 0.00 1

FHC01 0 0 108883 Toluene 1 0.36 0.00 1

FHC01 0 0 1330207 Xylenes 1 0.19 0.00 1

FHC01 0 0 7783064 Hydrogen sulfide 1 0.02 0.00 1

FLR01 0 0 75070 Acetaldehyde 1 3.77 0.00 1

FLR01 0 0 107028 Acrolein 1 0.88 0.00 1

FLR01 0 0 71432 Benzene 1 13.93 0.00 1

FLR01 0 0 110827 Cyclohexane 1 0.00 0.00 1

FLR01 0 0 100414 Ethylbenzene 1 126.49 0.01 1

FLR01 0 0 50000 Formaldehyde 1 102.40 0.01 1

FLR01 0 0 110543 n-Hexane 1 2.54 0.00 1

FLR01 0 0 7783064 Hydrogen sulfide 1 15.70 0.00 1

FLR01 0 0 91203 Naphthalene 1 0.96 0.00 1

FLR01 0 0 1151 PAH's 1 1.23 0.00 1

FLR01 0 0 115071 Propylene 1 213.74 0.02 1

FLR01 0 0 108883 Toluene 1 5.08 0.00 1

FLR01 0 0 1330207 Xylenes 1 2.54 0.00 1

SMP01 0 0 95636 "1,2,4 Trimethylbenzene" 1 0.23 0.00 1

SMP01 0 0 71432 Benzene 1 6.78 0.00 1

SMP01 0 0 110827 Cyclohexane 1 0.33 0.00 1

SMP01 0 0 100414 Ethylbenzene 1 2.16 0.00 1

SMP01 0 0 110543 n-Hexane 1 50.00 0.01 1

SMP01 0 0 108883 Toluene 1 7.60 0.00 1

SMP01 0 0 1330207 Xylenes 1 4.01 0.00 1

SMP01 0 0 7783064 Hydrogen sulfide 1 0.49 0.00 1

LDR01 0 0 95636 "1,2,4 Trimethylbenzene" 1 0.63 0.00 1

LDR01 0 0 71432 Benzene 1 18.92 0.00 1

LDR01 0 0 110827 Cyclohexane 1 0.92 0.00 1

LDR01 0 0 100414 Ethylbenzene 1 6.02 0.00 1

LDR01 0 0 110543 n-Hexane 1 139.46 0.02 1

LDR01 0 0 108883 Toluene 1 21.20 0.00 1

LDR01 0 0 1330207 Xylenes 1 11.18 0.00 1

LDR01 0 0 7783064 Hydrogen sulfide 1 1.36 0.00 1

TNK03 0 0 95636 "1,2,4 Trimethylbenzene" 1 0.75 0.00 1

TNK03 0 0 71432 Benzene 1 22.45 0.00 1

TNK03 0 0 110827 Cyclohexane 1 1.10 0.00 1

TNK03 0 0 100414 Ethylbenzene 1 7.15 0.00 1

TNK03 0 0 110543 n-Hexane 1 165.48 0.02 1

TNK03 0 0 108883 Toluene 1 25.16 0.00 1

TNK03 0 0 1330207 Xylenes 1 13.26 0.00 1

TNK03 0 0 7783064 Hydrogen sulfide 1 1.62 0.00 1

TNK02 0 0 95636 "1,2,4 Trimethylbenzene" 1 0.75 0.00 1

TNK02 0 0 71432 Benzene 1 22.45 0.00 1

TNK02 0 0 110827 Cyclohexane 1 1.10 0.00 1

TNK02 0 0 100414 Ethylbenzene 1 7.15 0.00 1

TNK02 0 0 110543 n-Hexane 1 165.48 0.02 1

TNK02 0 0 108883 Toluene 1 25.16 0.00 1

TNK02 0 0 1330207 Xylenes 1 13.26 0.00 1

TNK02 0 0 7783064 Hydrogen sulfide 1 1.62 0.00 1

TNK01 0 0 95636 "1,2,4 Trimethylbenzene" 1 0.60 0.00 1

TNK01 0 0 71432 Benzene 1 17.73 0.00 1

TNK01 0 0 110827 Cyclohexane 1 0.87 0.00 1

TNK01 0 0 100414 Ethylbenzene 1 5.64 0.00 1

TNK01 0 0 110543 n-Hexane 1 130.72 0.02 1

TNK01 0 0 108883 Toluene 1 19.87 0.00 1

TNK01 0 0 1330207 Xylenes 1 10.48 0.00 1

TNK01 0 0 7783064 Hydrogen sulfide 1 1.28 0.00 1

PHT01 0 0 83329 Acenaphthene 1 0.00 0.00 1

PHT01 0 0 208968 Acenaphthylene 1 0.01 0.00 1



PHT01 0 0 75070 Acetaldehyde 1 1.17 0.00 1

PHT01 0 0 107028 Acrolein 1 0.20 0.00 1

PHT01 0 0 120127 Anthracene 1 0.00 0.00 1

PHT01 0 0 56553 Benz(a)anthracene 1 0.00 0.00 1

PHT01 0 0 71432 Benzene 1 1.71 0.00 1

PHT01 0 0 50328 Benzo(a)pyrene 1 0.00 0.00 1

PHT01 0 0 205992 Benzo(b)fluoranthene 1 0.00 0.00 1

PHT01 0 0 191242 "Benzo(g,h,i)perylene" 1 0.00 0.00 1

PHT01 0 0 207089 Benzo(k)fluoranthene 1 0.00 0.00 1

PHT01 0 0 218019 Chrysene 1 0.00 0.00 1

PHT01 0 0 53703 "Dibenz(a,h)anthracene" 1 0.00 0.00 1

PHT01 0 0 206440 Fluoranthene 1 0.00 0.00 1

PHT01 0 0 86737 Fluorene 1 0.12 0.00 1

PHT01 0 0 50000 Formaldehyde 1 6.23 0.00 1

PHT01 0 0 7783064 Hydrogen sulfide 1 12.56 0.00 1

PHT01 0 0 193395 "Indeno(1,2,3-cd)pyrene" 1 0.00 0.00 1

PHT01 0 0 91203 Naphthalene 1 0.43 0.00 1

PHT01 0 0 85018 Phenanthrene 1 0.03 0.00 1

PHT01 0 0 108952 Phenol 1 0.15 0.00 1

PHT01 0 0 115071 Propylene 1 0.97 0.00 1

PHT01 0 0 129000 Pyrene 1 0.00 0.00 1

PHT01 0 0 108883 Toluene 1 2.12 0.00 1

PHT01 0 0 1330207 Xylenes 1 2.45 0.00 1

SGR01 0 0 83329 Acenaphthene 1 0.00 0.00 1

SGR01 0 0 208968 Acenaphthylene 1 0.01 0.00 1

SGR01 0 0 75070 Acetaldehyde 1 19.88 0.00 1

SGR01 0 0 107028 Acrolein 1 13.55 0.00 1

SGR01 0 0 120127 Anthracene 1 0.00 0.00 1

SGR01 0 0 56553 Benz(a)anthracene 1 0.00 0.00 1

SGR01 0 0 71432 Benzene 1 4.62 0.00 1

SGR01 0 0 50328 Benzo(a)pyrene 1 0.00 0.00 1

SGR01 0 0 205992 Benzo(b)fluoranthene 1 0.00 0.00 1

SGR01 0 0 191242 "Benzo(g,h,i)perylene" 1 0.00 0.00 1

SGR01 0 0 207089 Benzo(k)fluoranthene 1 0.00 0.00 1

SGR01 0 0 218019 Chrysene 1 0.00 0.00 1

SGR01 0 0 53703 "Dibenz(a,h)anthracene" 1 0.00 0.00 1

SGR01 0 0 100414 Ethylbenzene 1 13.85 0.00 1

SGR01 0 0 206440 Fluoranthene 1 0.01 0.00 1

SGR01 0 0 86737 Fluorene 1 0.01 0.00 1

SGR01 0 0 50000 Formaldehyde 1 52.20 0.01 1

SGR01 0 0 7783064 Hydrogen sulfide 1 133.42 0.02 1

SGR01 0 0 193395 "Indeno(1,2,3-cd)pyrene" 1 0.00 0.00 1

SGR01 0 0 91203 Naphthalene 1 0.41 0.00 1

SGR01 0 0 85018 Phenanthrene 1 0.02 0.00 1

SGR01 0 0 115071 Propylene 1 469.10 0.05 1

SGR01 0 0 129000 Pyrene 1 0.01 0.00 1

SGR01 0 0 108883 Toluene 1 22.93 0.00 1

SGR01 0 0 1330207 Xylenes 1 30.01 0.00 1

ICE01 0 0 71432 Benzene 1 126.21 0.01 1

ICE01 0 0 50000 Formaldehyde 1 3118.12 0.36 1

ICE01 0 0 115071 Propylene 1 1187.86 0.14 1

ICE01 0 0 108883 Toluene 1 57.17 0.01 1

ICE01 0 0 1330207 Xylenes 1 28.95 0.00 1

ICE01 0 0 7783064 Hydrogen sulfide 1 13.30 0.00 1

DRL01 0 0 9901.00 Diesel Particulate Matter 1 18.70 2.03 1

COG01 0 0 71432 Benzene 1 36.07 0.00 1

COG01 0 0 7783064 Hydrogen sulfide 1 442.64 0.05 1

COG01 0 0 91203 Naphthalene 1 14.30 0.00 1

COG01 0 0 1151 PAH's 1 0.63 0.00 1

COG01 0 0 50000 Formaldehyde 1 454.54 0.05 1

SMP02 0 0 95636 "1,2,4 Trimethylbenzene" 1 0.01 0.00 1

SMP02 0 0 71432 Benzene 1 0.28 0.00 1

SMP02 0 0 110827 Cyclohexane 1 0.01 0.00 1

SMP02 0 0 100414 Ethylbenzene 1 0.09 0.00 1

SMP02 0 0 110543 n-Hexane 1 2.10 0.00 1

SMP02 0 0 108883 Toluene 1 0.32 0.00 1



SMP02 0 0 1330207 Xylenes 1 0.17 0.00 1

SMP02 0 0 7783064 Hydrogen sulfide 1 0.02 0.00 1

BLR01 0 0 83329 Acenaphthene 1 0.00 0.00 1

BLR01 0 0 208968 Acenaphthylene 1 0.00 0.00 1

BLR01 0 0 75070 Acetaldehyde 1 2.34 0.00 1

BLR01 0 0 107028 Acrolein 1 1.59 0.00 1

BLR01 0 0 120127 Anthracene 1 0.00 0.00 1

BLR01 0 0 56553 Benz(a)anthracene 1 0.00 0.00 1

BLR01 0 0 71432 Benzene 1 0.54 0.00 1

BLR01 0 0 50328 Benzo(a)pyrene 1 0.00 0.00 1

BLR01 0 0 205992 Benzo(b)fluoranthene 1 0.00 0.00 1

BLR01 0 0 191242 "Benzo(g,h,i)perylene" 1 0.00 0.00 1

BLR01 0 0 207089 Benzo(k)fluoranthene 1 0.00 0.00 1

BLR01 0 0 218019 Chrysene 1 0.00 0.00 1

BLR01 0 0 53703 "Dibenz(a,h)anthracene" 1 0.00 0.00 1

BLR01 0 0 100414 Ethylbenzene 1 1.63 0.00 1

BLR01 0 0 206440 Fluoranthene 1 0.00 0.00 1

BLR01 0 0 86737 Fluorene 1 0.00 0.00 1

BLR01 0 0 50000 Formaldehyde 1 6.14 0.00 1

BLR01 0 0 7783064 Hydrogen sulfide 1 15.70 0.00 1

BLR01 0 0 193395 "Indeno(1,2,3-cd)pyrene" 1 0.00 0.00 1

BLR01 0 0 91203 Naphthalene 1 0.05 0.00 1

BLR01 0 0 85018 Phenanthrene 1 0.00 0.00 1

BLR01 0 0 115071 Propylene 1 55.19 0.01 1

BLR01 0 0 129000 Pyrene 1 0.00 0.00 1

BLR01 0 0 108883 Toluene 1 2.70 0.00 1

BLR01 0 0 1330207 Xylenes 1 3.53 0.00 1

TEOR 0 0 95636 "1,2,4 Trimethylbenzene" 1 0.03 0.00 1

TEOR 0 0 71432 Benzene 1 0.95 0.00 1

TEOR 0 0 110827 Cyclohexane 1 0.05 0.00 1

TEOR 0 0 100414 Ethylbenzene 1 0.30 0.00 1

TEOR 0 0 110543 n-Hexane 1 6.98 0.00 1

TEOR 0 0 108883 Toluene 1 1.06 0.00 1

TEOR 0 0 1330207 Xylenes 1 0.56 0.00 1

TEOR 0 0 7783064 Hydrogen sulfide 1 0.07 0.00 1

FLR02 0 0 75070 Acetaldehyde 1 37.67 0.00 1

FLR02 0 0 107028 Acrolein 1 8.76 0.00 1

FLR02 0 0 71432 Benzene 1 139.28 0.02 1

FLR02 0 0 110827 Cyclohexane 1 0.00 0.00 1

FLR02 0 0 100414 Ethylbenzene 1 1264.94 0.14 1

FLR02 0 0 50000 Formaldehyde 1 1024.04 0.12 1

FLR02 0 0 110543 n-Hexane 1 25.40 0.00 1

FLR02 0 0 7783064 Hydrogen sulfide 1 15.70 0.00 1

FLR02 0 0 91203 Naphthalene 1 9.64 0.00 1

FLR02 0 0 1151 PAH's 1 12.26 0.00 1

FLR02 0 0 115071 Propylene 1 2137.44 0.24 1

FLR02 0 0 108883 Toluene 1 50.81 0.01 1

FLR02 0 0 1330207 Xylenes 1 25.40 0.00 1



Fugitive Hydrocarbons

VOC and H2S Emissions Only

0.3 Daily VOC Emissions based on Mike Kelly Analysis, Feb 2015

SJV Rule 4409

100 H2S Concentration in VOCs

Per Client

16 MW VOCs

34 MW H2S

lb/hr lb/day lb/yr tpy

VOC 0.01 0.30 109.50 0.05

H2S 2.66E-06 6.38E-05 2.33E-02 1.16E-05



Flare

10 MMBtu/hr

1000 scf/MMBtu

100 ppmv H2S
1

0.98 H2S Destruction Efficiency

0.01 MMCF/hr

87.6 MMCF/yr

Flare Field Gas Fuel

FLR01 PPMV lb/MMCF
2

lb/MMBtu
3

MW Lb/hr lb/day lb/yr tpy

NOx 15 0.133 46 1.330 31.920 11650.800 5.825

VOC 5.5 0.0027 16 0.027 0.648 236.520 0.118

CO 68 0.068 28 0.680 16.320 5956.800 2.978

SOx 98 64 0.165 3.966 1447.766 0.724

PM10 7.6 0.0076 0.076 1.824 665.760 0.333

PM2.5 7.6 0.0076 0.076 1.824 665.760 0.333

H2S 2 34 0.002 0.043 15.696 0.008

1
Per Client

2
AP-42 Tables 13.5-1

3
SJVAPCD Rule 4311 for NOx and VOC



SUMP

30 ft Length of side

0.007 lb/day-ft2 VOC emissions
1

100 ppmv H2S Content in VOCs

16 MV VOC

34 MW H2S

lb/hr lb/day lb/yr tpy

VOC 0.26 6.30 2299.50 1.15

H2S 5.58E-05 1.34E-03 4.89E-01 2.44E-04

1
SJVAPCD Rule 4402



Vacuum Truck

0.082 lb/bbl BAAQMD

6000 gallons Vacuum Truck Capacity

1.5 Trucks/day

42 gallons/barrel

100 ppmv H2s

16 MW VOC

34 MW H2S

lb/hr lb/day lb/yr tpy

VOC 0.73 17.57 6413.57 3.21

H2S 1.56E-04 3.73E-03 1.36E+00 6.81E-04



Tank 3

1000 BBl

100 ppmv H2S

16 MW VOC

34 MW H2S

20.85 lb VOC/day TANKS Output

lb/hr lb/day lb/yr tpy

VOC 0.87 20.85 7610.25 3.81

H2S 1.85E-04 4.43E-03 1.62E+00 8.09E-04



Tank 2

1000 BBl

100 ppmv H2S

16 MW VOC

34 MW H2S

20.85 lb VOC/day TANKS Output

lb/hr lb/day lb/yr tpy

VOC 0.87 20.85 7610.25 3.81

H2S 1.85E-04 4.43E-03 1.62E+00 8.09E-04



Tank 1

3000 BBl

100 ppmv H2S

16 MW VOC

34 MW H2S

16.47 lb VOC/day TANKS Output

lb/hr lb/day lb/yr tpy

VOC 0.69 16.47 6011.55 3.01

H2S 1.46E-04 3.50E-03 1.28E+00 6.39E-04



Process Heater

8 MMBtu/hr

1000 scf/MMBtu

100 ppmv H2S
1

0.98 H2S Destruction Efficiency

0.008 MMCF/hr

70.08 MMCF/yr

Process Heater Field Gas Fuel

PHT01 PPMV lb/MMCF
2

lb/MMBtu
3

MW Lb/hr lb/day lb/yr tpy

NOx 9 0.011 46 0.088 2.112 770.880 0.385

VOC 5.5 0.0055 16 0.044 1.056 385.440 0.193

CO 400 84 0.084 28 0.672 16.128 5886.720 2.943

SOx 98 64 0.132 3.173 1158.213 0.579

PM10 7.6 0.0076 0.061 1.459 532.608 0.266

PM2.5 7.6 0.0076 0.061 1.459 532.608 0.266

H2S 2 34 0.001 0.034 12.557 0.006

1
Per Client

2
AP-42 Tables 1.4-1 & 1.4-2

3
SJVAPCD Rule 4306, Table 1, Enhanced Option for NOx and CO



Steam Generator

85 MMBtu/hr

1000 scf/MMBtu

100 ppmv H2S
1

0.98 H2S Destruction Efficiency

0.085

744.6

Steam Generator Field Gas Fuel

SGR01 PPMV lb/MMCF
2

lb/MMBtu
3

MW Lb/hr lb/day lb/yr tpy

NOx 6 0.007 46 0.595 14.280 5212.200 2.606

VOC 5.5 0.0055 16 0.468 11.220 4095.300 2.048

CO 400 84 0.084 28 7.140 171.360 62546.400 31.273

SOx 98 64 1.405 33.715 12306.011 6.153

PM10 7.6 0.0076 0.646 15.504 5658.960 2.829

PM2.5 7.6 0.0076 0.646 15.504 5658.960 2.829

H2S 2 34 0.015 0.366 133.420 0.067

1
Per Client

2
AP-42 Tables 1.4-1 & 1.4-2

3
SJVAPCD Rule 4306 for NOx and CO



IC ENGINE

1000 Bhp

1000 scf/MMBtu

8475 Btu/bhp-hr

100 ppmv H2S

0.98 H2S Destruction Efficiency

0.008475 MMCF/hr

74.241

89383 ACF@850F/MMBtu

74.241

Natural Gas Engine Field Gas

IC Engine PPMV
1

g/Bhp-hr
2

MW Lb/hr lb/day lb/yr tpy

NOx 7 46 0.259 6.217 2269.371 1.135

VOC 25 16 0.322 7.724 2819.094 1.410

CO 50 28 1.126 27.032 9866.829 4.933

SOx 98 64 0.140 3.362 1226.982 0.613

PM10 0.02 0.044 1.058 386.252 0.193

PM2.5 0.02 0.044 1.058 386.252 0.193

H2S 2 34 0.002 0.036 13.303 0.007

1
SJVAPCD Rule 4702 for NOx, CO and VOC (and Mike Kelly notes)

2
AP-42, Tables 3.2-1 and 3.2-2



Diesel Emissions

Well Construction

10000 ft well

2015 Year

30 Years

23 Drill Days

561 lb/well Mike Kelly Spreadsheet Feb 2015

lb/yr tpy lb/day lb/hr

18.70 0.01 24.39 2.03



Cogen

33 MW Field Gas Turbine

5 PPMV NOx

0.281985 MMCF/hr

8545 Btu/kw-hr

1000 scf/MMBtu

100 ppmv H2S
1

0.98 H2S Destruction Efficiency

Turbine Generator Field Gas Fuel

COG01 PPMV lb/MMCF
2

lb/MMBtu
3

MW Lb/hr lb/day lb/yr tpy

NOx 5 0.006 46 1.692 40.606 14821.132 7.411

VOC 2.1 0.0021 16 0.592 14.212 5187.396 2.594

CO 400 82 0.082 28 23.123 554.946 202555.465 101.278

SOx 98 64 4.660 111.849 40824.830 20.412

PM10 6.6 0.0066 1.861 44.666 16303.245 8.152

PM2.5 6.6 0.0066 1.861 44.666 16303.245 8.152

H2S 2 34 0.051 1.213 442.616 0.221

1
Per Client

2
AP-42 Tables 3.1-1 & 3.1-2a

3
SJVAPCD Rule 4703 for NOx and CO



Drilling Mud Sump

0.0021 tons/well-day Mike Kelly Spreadsheet DRL_Emissions.xlsx received Feb 15, 2015

23 days 10,000 foot well

16 MW VOC Per Mike Kelly

34 MW H2S

100 PPMV H2S Per Client

lb/hr lb/day lb/yr tpy

VOC 0.01 0.26 96.60 0.05

H2S 2.34E-06 5.62E-05 2.05E-02 1.03E-05



Boiler

10 MMBtu/hr

1000 scf/MMBtu

100 ppmv H2S
1

0.98 H2S Destruction Efficiency

0.01 MMCF/hr

87.6 MMCF/yr

Boiler Field Gas Fuel

BLR01 PPMV lb/MMCF
2

lb/MMBtu
3

MW Lb/hr lb/day lb/yr tpy

NOx 9 0.011 46 0.110 2.640 963.600 0.482

VOC 5.5 0.0055 16 0.055 1.320 481.800 0.241

CO 84 0.084 28 0.840 20.160 7358.400 3.679

SOx 98 64 0.165 3.966 1447.766 0.724

PM10 7.6 0.0076 0.076 1.824 665.760 0.333

PM2.5 7.6 0.0076 0.076 1.824 665.760 0.333

H2S 2 34 0.002 0.043 15.696 0.008

1
Per Client

2
AP-42 Tables 1.4-1 & 1.4-2

3
SJVAPCD Rule 4306, Table 1, Enhanced Option for NOx and CO



Thermally Enhanced Oil Recovery

0.88 lb/day

16 MW VOC

34 MW H2S

100 ppmv H2S in VOC

lb/hr lb/day lb/yr tpy

VOC 0.04 0.88 321.20 0.16

H2S 7.79E-06 1.87E-04 6.83E-02 3.41E-05



Flare

100 MMBtu/hr

1000 scf/MMBtu

100 ppmv H2S
1

0.98 H2S Destruction Efficiency

0.1 MMCF/hr

876 MMCF/yr

Flare Field Gas Fuel

FLR01 PPMV lb/MMCF
2

lb/MMBtu
3

MW Lb/hr lb/day lb/yr tpy

NOx 15 0.133 46 13.300 319.200 116508.000 58.254

VOC 5.5 0.0027 16 0.270 6.480 2365.200 1.183

CO 68 0.068 28 6.800 163.200 59568.000 29.784

SOx 98 64 1.653 39.665 14477.660 7.239

PM10 7.6 0.0076 0.760 18.240 6657.600 3.329

PM2.5 7.6 0.0076 0.760 18.240 6657.600 3.329

H2S 2 34 0.018 0.430 156.964 0.078

1
Per Client

2
AP-42 Tables 13.5-1

3
SJVAPCD Rule 4311 for NOx and VOC



Name
Applicability

Author or updater Last Update

Facility: KERN EIR

ID#: Piping Components

Project #: 21815

Inputs lb /hr lb /yr

VOC Rate 1.25E-02 109.5

"1,2,4 Trimethylbenzene" 95636 9.90E-05 1.24E-06 1.08E-02
Benzene 71432 2.95E-03 3.69E-05 3.23E-01
Cyclohexane 110827 1.44E-04 1.80E-06 1.58E-02
Ethylbenzene 100414 9.39E-04 1.17E-05 1.03E-01
n-Hexane 110543 2.17E-02 2.72E-04 2.38E+00
Toluene 108883 3.31E-03 4.13E-05 3.62E-01
Xylenes 1330207 1.74E-03 2.18E-05 1.91E-01

Hydrogen sulfide 7783064 100 ppmv 2.66E-06 2.33E-02

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ lb VOC LB/HR LB/YR

The emission factor are based on table 18 pg. 59 of DEVELOPMENT OF SPECIES PROFILES FOR SELECTED ORGANIC EMISSION SOURCES. Principal
Investigator: Albert C. Censullo, Ph.D. California Polytechnic State University, San Luis Obispo. 1991. A832-059.

Emissions are calculated by the multiplication of each
VOC Rate and Emission Factor. Hydrogen Sulfide

emissions are variable, depending on source and control
measures and should be provided by the project engineer

Oilfield Equipment Light Crude Oil Fugitives
Use this spreadsheet for VOC fugitive emission from Oilfield Equipment using Light

Matthew Cegielski June 18, 2013

Formula



Name
Applicability

Author or updater Last Update

Facility: Kern EIR

ID#: 10 MMBtu/hr Flare

Project #:

Inputs MMscf/hr MMscf/yr

Flare Rate 1.00E-02 87.60

Specific Gravity of Gas 0.45

Destruction Efficiency % 98.00

Methane % 100.00

MMscf/hr MMscf/yr

Flare Gas Methane Rate 0.01 87.60

MMscf/hr MMscf/yr

Uncombusted VOCs Rate 2.00E-04 1.75E+00

Acetaldehyde 75070 4.30E-02 4.30E-04 3.77E+00 0 0.00E+00 0.00E+00 4.30E-04 3.77E+00
Acrolein 107028 1.00E-02 1.00E-04 8.76E-01 0 0.00E+00 0.00E+00 1.00E-04 8.76E-01
Benzene 71432 1.59E-01 1.59E-03 1.39E+01 1.41E+02 2.81E-02 2.46E+02 2.97E-02 2.60E+02

Cyclohexane 110827 0.00E+00 0.00E+00 0.00E+00 1.22E+02 2.44E-02 2.14E+02 2.44E-02 2.14E+02
Ethylbenzene 100414 1.44E+00 1.44E-02 1.26E+02 2.63E+00 5.26E-04 4.61E+00 1.50E-02 1.31E+02
Formaldehyde 50000 1.17E+00 1.17E-02 1.02E+02 0 0.00E+00 0.00E+00 1.17E-02 1.02E+02
n-Hexane 110543 2.90E-02 2.90E-04 2.54E+00 1.96E+02 3.91E-02 3.43E+02 3.94E-02 3.45E+02
Hydrogen sulfide 7783064 100 ppmv 1.79E-03 1.57E+01 2.33E+02 4.66E-02 4.08E+02 4.83E-02 4.23E+02
Naphthalene 91203 1.10E-02 1.10E-04 9.64E-01 0 0.00E+00 0.00E+00 1.10E-04 9.64E-01
PAH's 1151 1.40E-02 1.40E-04 1.23E+00 0 0.00E+00 0.00E+00 1.40E-04 1.23E+00
Propylene 115071 2.44E+00 2.44E-02 2.14E+02 0 0.00E+00 0.00E+00 2.44E-02 2.14E+02
Toluene 108883 5.80E-02 5.80E-04 5.08E+00 1.71E+01 3.43E-03 3.00E+01 4.01E-03 3.51E+01
Xylenes 1330207 2.90E-02 2.90E-04 2.54E+00 3.26E+00 6.53E-04 5.72E+00 9.43E-04 8.26E+00

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

LB/HR LB/YR Total LB/HR Total LB/YR

* The emission factors were based on the May 2001 update of VCAPCD AB 2588 Combustion Emission Factors** The emission factors were based on a refinery gas composition analysis from Table 1 (without Hydrogen Sulfide reduction) (page 19) in the 2005 Report, FINAL REPORT Test of

TDA's Direct Oxidation Process for Sulfur Recovery Specific gravity of the gas analyzed was 0.45

Substance CAS#

Flare Gas

Methane

Combustion

Emission

Factor LB/HR LB/YR

Refinery Gas

Composition

Emission

Factor

lbs/ MMscf**

Emissions are the result of combustion plus the pass
through of uncombusted VOCs. Emissions are determined

by the multiplication of each corresponding process Rate and
Emission Factor. Enter the Destruction efficiency as a whole

number. Default is 98. Enter specific gravity of gas as a
decimal. Default is 0.45 Enter the % methane as a whole

number. Flare gas assumed to be 100% as a worst case if
value is unknown. Waste gas characterization defaults are

listed on the Reference tab and can be modified by changing
the mole fraction values if so desired.

Oilfield Natural Gas-Fired + Waste Gas Flare
Use this spreadsheet for Natural Gas/Waste Gas-Fired Flares at an Oilfield or Refinery

Matthew Cegielski June 18, 2013

Formula



Name
Applicability

Author or updater Last Update

Facility: KERN EIR

ID#: Sump

Project #: 21815

Inputs lb /hr lb /yr

VOC Rate 2.63E-01 2,299.5

"1,2,4 Trimethylbenzene" 95636 9.90E-05 2.60E-05 2.28E-01
Benzene 71432 2.95E-03 7.74E-04 6.78E+00
Cyclohexane 110827 1.44E-04 3.78E-05 3.31E-01
Ethylbenzene 100414 9.39E-04 2.46E-04 2.16E+00
n-Hexane 110543 2.17E-02 5.71E-03 5.00E+01
Toluene 108883 3.31E-03 8.68E-04 7.60E+00
Xylenes 1330207 1.74E-03 4.58E-04 4.01E+00

Hydrogen sulfide 7783064 100 ppmv 5.58E-05 4.89E-01

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ lb VOC LB/HR LB/YR

The emission factor are based on table 18 pg. 59 of DEVELOPMENT OF SPECIES PROFILES FOR SELECTED ORGANIC EMISSION SOURCES. Principal
Investigator: Albert C. Censullo, Ph.D. California Polytechnic State University, San Luis Obispo. 1991. A832-059.

Emissions are calculated by the multiplication of each
VOC Rate and Emission Factor. Hydrogen Sulfide

emissions are variable, depending on source and control
measures and should be provided by the project engineer

Oilfield Equipment Light Crude Oil Fugitives
Use this spreadsheet for VOC fugitive emission from Oilfield Equipment using Light

Matthew Cegielski June 18, 2013

Formula



Name
Applicability

Author or updater Last Update

Facility: KERN EIR

ID#: Vacuum Truck

Project #: 21815

Inputs lb /hr lb /yr

VOC Rate 7.32E-01 6,413.6

"1,2,4 Trimethylbenzene" 95636 9.90E-05 7.25E-05 6.35E-01
Benzene 71432 2.95E-03 2.16E-03 1.89E+01
Cyclohexane 110827 1.44E-04 1.05E-04 9.24E-01
Ethylbenzene 100414 9.39E-04 6.87E-04 6.02E+00
n-Hexane 110543 2.17E-02 1.59E-02 1.39E+02
Toluene 108883 3.31E-03 2.42E-03 2.12E+01
Xylenes 1330207 1.74E-03 1.28E-03 1.12E+01

Hydrogen sulfide 7783064 100 ppmv 1.56E-04 1.36E+00

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ lb VOC LB/HR LB/YR

The emission factor are based on table 18 pg. 59 of DEVELOPMENT OF SPECIES PROFILES FOR SELECTED ORGANIC EMISSION SOURCES. Principal
Investigator: Albert C. Censullo, Ph.D. California Polytechnic State University, San Luis Obispo. 1991. A832-059.

Emissions are calculated by the multiplication of each
VOC Rate and Emission Factor. Hydrogen Sulfide

emissions are variable, depending on source and control
measures and should be provided by the project engineer

Oilfield Equipment Light Crude Oil Fugitives
Use this spreadsheet for VOC fugitive emission from Oilfield Equipment using Light

Matthew Cegielski June 18, 2013

Formula



Name
Applicability

Author or updater Last Update

Facility: KERN EIR

ID#: Tank 3 - 1000 Bbl

Project #: 21815

Inputs lb /hr lb /yr

VOC Rate 8.69E-01 7,610.3

"1,2,4 Trimethylbenzene" 95636 9.90E-05 8.60E-05 7.53E-01
Benzene 71432 2.95E-03 2.56E-03 2.25E+01
Cyclohexane 110827 1.44E-04 1.25E-04 1.10E+00
Ethylbenzene 100414 9.39E-04 8.16E-04 7.15E+00
n-Hexane 110543 2.17E-02 1.89E-02 1.65E+02
Toluene 108883 3.31E-03 2.87E-03 2.52E+01
Xylenes 1330207 1.74E-03 1.51E-03 1.33E+01

Hydrogen sulfide 7783064 100 ppmv 1.85E-04 1.62E+00

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ lb VOC LB/HR LB/YR

The emission factor are based on table 18 pg. 59 of DEVELOPMENT OF SPECIES PROFILES FOR SELECTED ORGANIC EMISSION SOURCES. Principal
Investigator: Albert C. Censullo, Ph.D. California Polytechnic State University, San Luis Obispo. 1991. A832-059.

Emissions are calculated by the multiplication of each
VOC Rate and Emission Factor. Hydrogen Sulfide

emissions are variable, depending on source and control
measures and should be provided by the project engineer

Oilfield Equipment Light Crude Oil Fugitives
Use this spreadsheet for VOC fugitive emission from Oilfield Equipment using Light

Matthew Cegielski June 18, 2013

Formula



Name
Applicability

Author or updater Last Update

Facility: KERN EIR

ID#: Tank 2 - 1000 Bbl

Project #: 21815

Inputs lb /hr lb /yr

VOC Rate 8.69E-01 7,610.3

"1,2,4 Trimethylbenzene" 95636 9.90E-05 8.60E-05 7.53E-01
Benzene 71432 2.95E-03 2.56E-03 2.25E+01
Cyclohexane 110827 1.44E-04 1.25E-04 1.10E+00
Ethylbenzene 100414 9.39E-04 8.16E-04 7.15E+00
n-Hexane 110543 2.17E-02 1.89E-02 1.65E+02
Toluene 108883 3.31E-03 2.87E-03 2.52E+01
Xylenes 1330207 1.74E-03 1.51E-03 1.33E+01

Hydrogen sulfide 7783064 100 ppmv 1.85E-04 1.62E+00

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ lb VOC LB/HR LB/YR

The emission factor are based on table 18 pg. 59 of DEVELOPMENT OF SPECIES PROFILES FOR SELECTED ORGANIC EMISSION SOURCES. Principal
Investigator: Albert C. Censullo, Ph.D. California Polytechnic State University, San Luis Obispo. 1991. A832-059.

Emissions are calculated by the multiplication of each
VOC Rate and Emission Factor. Hydrogen Sulfide

emissions are variable, depending on source and control
measures and should be provided by the project engineer

Oilfield Equipment Light Crude Oil Fugitives
Use this spreadsheet for VOC fugitive emission from Oilfield Equipment using Light

Matthew Cegielski June 18, 2013

Formula



Name
Applicability

Author or updater Last Update

Facility: KERN EIR

ID#: Tank 1 - 3000 Bbl

Project #: 21815

Inputs lb /hr lb /yr

VOC Rate 6.86E-01 6,011.6

"1,2,4 Trimethylbenzene" 95636 9.90E-05 6.79E-05 5.95E-01
Benzene 71432 2.95E-03 2.02E-03 1.77E+01
Cyclohexane 110827 1.44E-04 9.88E-05 8.66E-01
Ethylbenzene 100414 9.39E-04 6.44E-04 5.64E+00
n-Hexane 110543 2.17E-02 1.49E-02 1.31E+02
Toluene 108883 3.31E-03 2.27E-03 1.99E+01
Xylenes 1330207 1.74E-03 1.20E-03 1.05E+01

Hydrogen sulfide 7783064 100 ppmv 1.46E-04 1.28E+00

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ lb VOC LB/HR LB/YR

The emission factor are based on table 18 pg. 59 of DEVELOPMENT OF SPECIES PROFILES FOR SELECTED ORGANIC EMISSION SOURCES. Principal
Investigator: Albert C. Censullo, Ph.D. California Polytechnic State University, San Luis Obispo. 1991. A832-059.

Emissions are calculated by the multiplication of each
VOC Rate and Emission Factor. Hydrogen Sulfide

emissions are variable, depending on source and control
measures and should be provided by the project engineer

Oilfield Equipment Light Crude Oil Fugitives
Use this spreadsheet for VOC fugitive emission from Oilfield Equipment using Light

Matthew Cegielski June 18, 2013

Formula



Name

Applicability

Author or updater Last Update

Facility: Kern EIR

ID#: 8MMBtu/hr Process Heater

Project #:

Inputs MMscf/hr MMscf /yr

Usage Rate 8.00E-03 70.1

Acenaphthene 83329 1.81E-05 1.45E-07 1.27E-03
Acenaphthylene 208968 1.72E-04 1.38E-06 1.21E-02
Acetaldehyde 75070 1.67E-02 1.34E-04 1.17E+00
Acrolein 107028 2.84E-03 2.27E-05 1.99E-01
Anthracene 120127 1.43E-05 1.14E-07 1.00E-03
Benz(a)anthracene 56553 1.67E-05 1.34E-07 1.17E-03
Benzene 71432 2.44E-02 1.95E-04 1.71E+00
Benzo(a)pyrene 50328 1.10E-05 8.80E-08 7.71E-04
Benzo(b)fluoranthene 205992 4.19E-06 3.35E-08 2.94E-04
"Benzo(g,h,i)perylene" 191242 9.55E-07 7.64E-09 6.69E-05
Benzo(k)fluoranthene 207089 3.18E-06 2.54E-08 2.23E-04
Chrysene 218019 1.24E-06 9.92E-09 8.69E-05
"Dibenz(a,h)anthracene" 53703 2.08E-07 1.66E-09 1.46E-05
Fluoranthene 206440 3.82E-05 3.06E-07 2.68E-03
Fluorene 86737 1.69E-03 1.35E-05 1.18E-01

Substances CAS#

Natural Gas

and Refinery

Gas

Emission

Factor

lbs/MMscf* LB/HR LB/YR

Emissions are calculated by the multiplication of the Usage
Rate and Emission Factors.

Petroleum Process Heaters-Natural Gas and Refinery Gas

Use this spreadsheet for Petroleum Process Heaters fueled by Natural Gas and Refinery
Gas. Entries required in yellow areas, output in grey areas.

Matthew Cegielski December 9, 2013

Formula



Formaldehyde 50000 8.89E-02 7.11E-04 6.23E+00
Hydrogen sulfide 7783064 100 ppmv 1.43E-03 1.26E+01
"Indeno(1,2,3-cd)pyrene" 193395 6.67E-07 5.34E-09 4.67E-05
Naphthalene 91203 6.18E-03 4.94E-05 4.33E-01
Phenanthrene 85018 4.30E-04 3.44E-06 3.01E-02
Phenol 108952 2.08E-03 1.66E-05 1.46E-01
Propylene 115071 1.38E-02 1.10E-04 9.67E-01
Pyrene 129000 2.62E-05 2.10E-07 1.84E-03
Toluene 108883 3.03E-02 2.42E-04 2.12E+00
Xylenes 1330207 3.49E-02 2.79E-04 2.45E+00

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

* The emission factors were taken from the API and WSPA emission source tests (Hansell and England, 1998) see Table D-8a pg. D-22 in
(Review Draft) December 2009 Emission Estimation Protocol for Petroleum Refineries



Name

Applicability

Author or updater Last Update

Facility: Kern EIR

ID#: 85 MMBtu/hr Steam Generator

Project #:

Inputs MMscf /hr MMscf /yr

Usage Rate 8.50E-02 744.6

Acenaphthene 83329 2.38E-06 2.02E-07 1.77E-03
Acenaphthylene 208968 1.03E-05 8.76E-07 7.67E-03
Acetaldehyde 75070 2.67E-02 2.27E-03 1.99E+01
Acrolein 107028 1.82E-02 1.55E-03 1.36E+01
Anthracene 120127 3.82E-06 3.25E-07 2.84E-03
Benz(a)anthracene 56553 2.16E-06 1.84E-07 1.61E-03
Benzene 71432 6.21E-03 5.28E-04 4.62E+00
Benzo(a)pyrene 50328 1.33E-06 1.13E-07 9.90E-04
Benzo(b)fluoranthene 205992 4.78E-06 4.06E-07 3.56E-03
"Benzo(g,h,i)perylene" 191242 1.75E-06 1.49E-07 1.30E-03
Benzo(k)fluoranthene 207089 1.39E-06 1.18E-07 1.03E-03
Chrysene 218019 2.16E-06 1.84E-07 1.61E-03
"Dibenz(a,h)anthracene" 53703 6.82E-07 5.80E-08 5.08E-04

Substance CAS#

Natural Gas

and Casing

Vapor

Recovery

Gas

Emission

Factor

lbs/MMscf* LB/HR LB/YR

Emissions are calculated by the multiplication of the

Usage Rate and Emission Factors.

Petroleum Steam Generators-Natural Gas and Casing
Vapor Recovery Gas

Use this spreadsheet for Petroleum Steam Generators fueled by Natural Gas and

Casing Vapor Recovery Gas. Entries required in yellow areas, output in grey areas.

Matthew Cegielski December 4, 2013

Formula



Ethylbenzene 100414 1.86E-02 1.58E-03 1.38E+01
Fluoranthene 206440 9.03E-06 7.68E-07 6.72E-03
Fluorene 86737 1.30E-05 1.11E-06 9.68E-03
Formaldehyde 50000 7.01E-02 5.96E-03 5.22E+01
Hydrogen sulfide 7783064 100 ppm 1.52E-02 1.33E+02
"Indeno(1,2,3-cd)pyrene" 193395 2.38E-06 2.02E-07 1.77E-03
Naphthalene 91203 5.54E-04 4.71E-05 4.13E-01
Phenanthrene 85018 3.17E-05 2.69E-06 2.36E-02
Propylene 115071 6.30E-01 5.36E-02 4.69E+02
Pyrene 129000 1.74E-05 1.48E-06 1.30E-02
Toluene 108883 3.08E-02 2.62E-03 2.29E+01
Xylenes 1330207 4.03E-02 3.43E-03 3.00E+01

References:

Non - HAPs, Toxics current as of update date

* The emission factors were taken from the API and WSPA emission source tests (Hansell and England, 1998) see page 4-18 Table 4-4 in
(Review Draft) December 2009 Emission Estimation Protocol for Petroleum Refineries (note reference c, emission factors specifically for
steam generators, even though table states boilers,max value taken from appendix table D-21A)



Name
Applicability

Author or updater Last Update

Facility: Kern EIR

ID#: 1000 bhp ICE

Project #:

Inputs MMscf /hr MMscf /yr

Field Gas usage rate 8.48E-03 74.241

Benzene 71432 1.70E+00 1.44E-02 1.26E+02

Formaldehyde 50000 4.20E+01 3.56E-01 3.12E+03
Propylene 115071 1.60E+01 1.36E-01 1.19E+03
Toluene 108883 7.70E-01 6.53E-03 5.72E+01
Xylenes 1330207 3.90E-01 3.31E-03 2.90E+01

Hydrogen sulfide 7783064 100 ppmv 1.52E-03 1.33E+01
References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ MMscf LB/HR LB/YR

* The emission factors are from table 4-6, "Summary of Emissions Factors for Internal Combustion Engines Firing Various Fuels", in December 2009 Emission Estimation Protocol for
Petroleum Refineries . Source data is from API and WSPA emission source tests (Hansell and England, 1998)

Supply the necessary rate in MMscf. Emissions are calculated by the
multiplication of Fuel Rates and Emission Factors.

Field Gas-Fired Four Stroke Lean Burn (4SLB) Internal Combustion Engine

Use this spreadsheet for Field Gas-Fired Internal Combustion 4 Stroke Lean Burn (4SLB) Engine. Entries

Matthew Cegielski December 15, 2014

Formula



Diesel Emissions

Well Construction

Diesel Particulate Matter 9901 2.03 18.70



Name PAH CAS H2S

Applicability

Author or updater Last Update 1.26E-05 206440

Facility: Kern EIR 8.53E-08 91587

ID#: 33 MW Field Gas Cogeneration Turbine 8.10E-05 91576 34 MW

Project #: 1.62E-05 83329 379.5 Ft3/lb-mol

Inputs MMscf/hr MMscf/yr 1.10E-06 208968 100 ppmv

Fuel Rate 2.82E-01 2,470.32 2.48E-07 120127 0.98

Specific Gravity of Gas 0.45 3.30E-07 56556

Destruction Efficiency % 98.00 7.99E-07 50328

Methane % 100.00 1.44E-06 205992 0.179183

MMscf/hr MMscf/yr 2.24E-06 192972

Flare Gas Methane Rate 0.282 2,470.32 5.31E-06 191242

MMscf/hr MMscf/yr 2.45E-07 207089

Uncombusted VOCs Rate 5.64E-03 4.94E+01 1.78E-05 218019

6.91E-06 53703

3.24E-05 86737

3.92E-06 193395

9.50E-07 198550
Benzene 71432 1.46E-02 4.12E-03 3.61E+01 6.19E-05 85018
Hydrogen sulfide 7783064 1.79E-01 5.05E-02 4.43E+02 9.67E-06 129000
Naphthalene 91203 5.79E-03 1.63E-03 1.43E+01
PAH's 1151 2.55E-04 7.20E-05 6.30E-01 2.55E-04 TOTAL
Formaldehyde 50000 1.84E-01 5.19E-02 4.55E+02

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

* The emission factors were based on the May 2001 update of VCAPCD AB 2588 Combustion Emission Factors** The emission factors were based on a refinery gas composition analysis from Table 1 (without Hydrogen Sulfide reduction) (page 19) in the 2005 Report, FINAL REPORT Test of

TDA's Direct Oxidation Process for Sulfur Recovery Specific gravity of the gas analyzed was 0.45

Substance CAS#
CATEF

lbs/ MMscf* LB/HR LB/YR

Emissions are the result of combustion plus the pass
through of uncombusted VOCs. Emissions are determined
by the multiplication of each corresponding process Rate

and Emission Factor. 98% Destruction efficiency is
assumed. Enter specific gravity of gas as a decimal. Default

is 0.45 Enter the % methane as a whole number. Waste
gas characterization defaults are listed on the Reference tab
and can be modified by changing the mole fraction values if

so desired.

Oilfield Field Gas Turbine - CATEF
Use this spreadsheet for Natural Gas/Waste Gas-Fired Flares at an Oilfield or Refinery

Matthew Cegielski June 18, 2013

Formula



Name
Applicability

Author or updater Last Update

Facility: KERN EIR

ID#: Sump

Project #: 21815

Inputs lb /hr lb /yr

VOC Rate 1.10E-02 96.6

"1,2,4 Trimethylbenzene" 95636 9.90E-05 1.09E-06 9.56E-03
Benzene 71432 2.95E-03 3.25E-05 2.85E-01
Cyclohexane 110827 1.44E-04 1.59E-06 1.39E-02
Ethylbenzene 100414 9.39E-04 1.04E-05 9.07E-02
n-Hexane 110543 2.17E-02 2.40E-04 2.10E+00
Toluene 108883 3.31E-03 3.65E-05 3.19E-01
Xylenes 1330207 1.74E-03 1.92E-05 1.68E-01

Hydrogen sulfide 7783064 100 ppmv 2.34E-06 2.05E-02

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ lb VOC LB/HR LB/YR

The emission factor are based on table 18 pg. 59 of DEVELOPMENT OF SPECIES PROFILES FOR SELECTED ORGANIC EMISSION SOURCES. Principal
Investigator: Albert C. Censullo, Ph.D. California Polytechnic State University, San Luis Obispo. 1991. A832-059.

Emissions are calculated by the multiplication of each
VOC Rate and Emission Factor. Hydrogen Sulfide

emissions are variable, depending on source and control
measures and should be provided by the project engineer

Oilfield Equipment Light Crude Oil Fugitives
Use this spreadsheet for VOC fugitive emission from Oilfield Equipment using Light

Matthew Cegielski June 18, 2013

Formula



Name

Applicability

Author or updater Last Update

Facility: Kern EIR

ID#: 10 MMBtu/hr Boiler

Project #:

Inputs MMscf /hr MMscf /yr

Usage Rate 1.00E-02 87.6

Acenaphthene 83329 2.38E-06 2.38E-08 2.08E-04
Acenaphthylene 208968 1.03E-05 1.03E-07 9.02E-04
Acetaldehyde 75070 2.67E-02 2.67E-04 2.34E+00
Acrolein 107028 1.82E-02 1.82E-04 1.59E+00
Anthracene 120127 3.82E-06 3.82E-08 3.35E-04
Benz(a)anthracene 56553 2.16E-06 2.16E-08 1.89E-04
Benzene 71432 6.21E-03 6.21E-05 5.44E-01
Benzo(a)pyrene 50328 1.33E-06 1.33E-08 1.17E-04
Benzo(b)fluoranthene 205992 4.78E-06 4.78E-08 4.19E-04
"Benzo(g,h,i)perylene" 191242 1.75E-06 1.75E-08 1.53E-04
Benzo(k)fluoranthene 207089 1.39E-06 1.39E-08 1.22E-04
Chrysene 218019 2.16E-06 2.16E-08 1.89E-04
"Dibenz(a,h)anthracene" 53703 6.82E-07 6.82E-09 5.97E-05

Substance CAS#

Natural Gas

and Casing

Vapor

Recovery

Gas

Emission

Factor

lbs/MMscf* LB/HR LB/YR

Emissions are calculated by the multiplication of the

Usage Rate and Emission Factors.

Petroleum Steam Generators-Natural Gas and Casing
Vapor Recovery Gas

Use this spreadsheet for Petroleum Steam Generators fueled by Natural Gas and

Casing Vapor Recovery Gas. Entries required in yellow areas, output in grey areas.

Matthew Cegielski December 4, 2013

Formula



Ethylbenzene 100414 1.86E-02 1.86E-04 1.63E+00
Fluoranthene 206440 9.03E-06 9.03E-08 7.91E-04
Fluorene 86737 1.30E-05 1.30E-07 1.14E-03
Formaldehyde 50000 7.01E-02 7.01E-04 6.14E+00
Hydrogen sulfide 7783064 100 ppmv 1.79E-03 1.57E+01
"Indeno(1,2,3-cd)pyrene" 193395 2.38E-06 2.38E-08 2.08E-04
Naphthalene 91203 5.54E-04 5.54E-06 4.85E-02
Phenanthrene 85018 3.17E-05 3.17E-07 2.78E-03
Propylene 115071 6.30E-01 6.30E-03 5.52E+01
Pyrene 129000 1.74E-05 1.74E-07 1.52E-03
Toluene 108883 3.08E-02 3.08E-04 2.70E+00
Xylenes 1330207 4.03E-02 4.03E-04 3.53E+00

References:

Non - HAPs, Toxics current as of update date

* The emission factors were taken from the API and WSPA emission source tests (Hansell and England, 1998) see page 4-18 Table 4-4 in
(Review Draft) December 2009 Emission Estimation Protocol for Petroleum Refineries (note reference c, emission factors specifically for
steam generators, even though table states boilers,max value taken from appendix table D-21A)



Name
Applicability

Author or updater Last Update

Facility: KERN EIR

ID#: TEOR

Project #: 21815

Inputs lb /hr lb /yr

VOC Rate 3.67E-02 321.2

"1,2,4 Trimethylbenzene" 95636 9.90E-05 3.63E-06 3.18E-02
Benzene 71432 2.95E-03 1.08E-04 9.48E-01
Cyclohexane 110827 1.44E-04 5.28E-06 4.63E-02
Ethylbenzene 100414 9.39E-04 3.44E-05 3.02E-01
n-Hexane 110543 2.17E-02 7.97E-04 6.98E+00
Toluene 108883 3.31E-03 1.21E-04 1.06E+00
Xylenes 1330207 1.74E-03 6.39E-05 5.60E-01

Hydrogen sulfide 7783064 100 ppmv 7.79E-06 6.83E-02

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

Substances CAS#

Emission

Factor

lbs/ lb VOC LB/HR LB/YR

The emission factor are based on table 18 pg. 59 of DEVELOPMENT OF SPECIES PROFILES FOR SELECTED ORGANIC EMISSION SOURCES. Principal
Investigator: Albert C. Censullo, Ph.D. California Polytechnic State University, San Luis Obispo. 1991. A832-059.

Emissions are calculated by the multiplication of each
VOC Rate and Emission Factor. Hydrogen Sulfide

emissions are variable, depending on source and control
measures and should be provided by the project engineer

Oilfield Equipment Light Crude Oil Fugitives
Use this spreadsheet for VOC fugitive emission from Oilfield Equipment using Light

Matthew Cegielski June 18, 2013

Formula



Name
Applicability

Author or updater Last Update

Facility: Kern EIR

ID#: 100 MMBtu/hr Flare

Project #:

Inputs MMscf/hr MMscf/yr

Flare Rate 1.00E-01 876.00

Specific Gravity of Gas 0.45

Destruction Efficiency % 98.00

Methane % 100.00

MMscf/hr MMscf/yr

Flare Gas Methane Rate 0.1 876.00

MMscf/hr MMscf/yr

Uncombusted VOCs Rate 2.00E-03 1.75E+01

Acetaldehyde 75070 4.30E-02 4.30E-03 3.77E+01 0 0.00E+00 0.00E+00 4.30E-03 3.77E+01
Acrolein 107028 1.00E-02 1.00E-03 8.76E+00 0 0.00E+00 0.00E+00 1.00E-03 8.76E+00
Benzene 71432 1.59E-01 1.59E-02 1.39E+02 1.41E+02 2.81E-01 2.46E+03 2.97E-01 2.60E+03

Cyclohexane 110827 0.00E+00 0.00E+00 0.00E+00 1.22E+02 2.44E-01 2.14E+03 2.44E-01 2.14E+03
Ethylbenzene 100414 1.44E+00 1.44E-01 1.26E+03 2.63E+00 5.26E-03 4.61E+01 1.50E-01 1.31E+03
Formaldehyde 50000 1.17E+00 1.17E-01 1.02E+03 0 0.00E+00 0.00E+00 1.17E-01 1.02E+03
n-Hexane 110543 2.90E-02 2.90E-03 2.54E+01 1.96E+02 3.91E-01 3.43E+03 3.94E-01 3.45E+03
Hydrogen sulfide 7783064 100 ppmv 1.79E-03 1.57E+01 2.33E+02 4.66E-01 4.08E+03 4.67E-01 4.09E+03
Naphthalene 91203 1.10E-02 1.10E-03 9.64E+00 0 0.00E+00 0.00E+00 1.10E-03 9.64E+00
PAH's 1151 1.40E-02 1.40E-03 1.23E+01 0 0.00E+00 0.00E+00 1.40E-03 1.23E+01
Propylene 115071 2.44E+00 2.44E-01 2.14E+03 0 0.00E+00 0.00E+00 2.44E-01 2.14E+03
Toluene 108883 5.80E-02 5.80E-03 5.08E+01 1.71E+01 3.43E-02 3.00E+02 4.01E-02 3.51E+02
Xylenes 1330207 2.90E-02 2.90E-03 2.54E+01 3.26E+00 6.53E-03 5.72E+01 9.43E-03 8.26E+01

References:

Pollutants required for toxic reporting: HAPS w/o Risk Factor or Non - HAPs Current as of update date

LB/HR LB/YR Total LB/HR Total LB/YR

* The emission factors were based on the May 2001 update of VCAPCD AB 2588 Combustion Emission Factors** The emission factors were based on a refinery gas composition analysis from Table 1 (without Hydrogen Sulfide reduction) (page 19) in the 2005 Report, FINAL REPORT Test of

TDA's Direct Oxidation Process for Sulfur Recovery Specific gravity of the gas analyzed was 0.45

Substance CAS#

Flare Gas

Methane

Combustion

Emission

Factor LB/HR LB/YR

Refinery Gas

Composition

Emission

Factor

lbs/ MMscf**

Emissions are the result of combustion plus the pass
through of uncombusted VOCs. Emissions are determined

by the multiplication of each corresponding process Rate and
Emission Factor. Enter the Destruction efficiency as a whole

number. Default is 98. Enter specific gravity of gas as a
decimal. Default is 0.45 Enter the % methane as a whole

number. Flare gas assumed to be 100% as a worst case if
value is unknown. Waste gas characterization defaults are

listed on the Reference tab and can be modified by changing
the mole fraction values if so desired.

Oilfield Natural Gas-Fired + Waste Gas Flare
Use this spreadsheet for Natural Gas/Waste Gas-Fired Flares at an Oilfield or Refinery

Matthew Cegielski June 18, 2013

Formula
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1.0 - PROJECT OVERVIEW 
 
This Health Risk Assessment (HRA) was prepared to support the Draft Environmental Impact 
Report (DEIR) currently being prepared for the proposed Amendment to Title 19 – Kern County 
Zoning Ordinance – Chapter 19.98 for Oil and Gas Local Permitting.  

This HRA evaluates potential calculated cancer risk and acute and chronic health risk from toxic 
emissions associated with well construction, drilling, and completion as well as oil and gas 
processing equipment. 
 
Typical well construction phasing and equipment lists were provided as part of our scope of 
work; along with emission calculations from all well drilling equipment.   All well construction 
emissions were assumed to occur simultaneously for worst case, conservative assumptions.   
 
In March 2015, the state of California released a new HRA guidance document and software.   
This new program was used to complete this analysis.  Use of the new methodology results in 
calculated risk three to six times higher (300% - 600%) than results for the same emissions 
profiles using the model previously required for use from 1990 – February 2015.  

2.0 - HEALTH RISK ASSESSMENT OVERVIEW 
 
This HRA was performed following the Office of Environmental Health Hazard Assessment 
(OEHHA), Air Toxics Hot Spots Program Risk Assessment Guidelines (OEHHA, March 2015).   

As recommended by the guidelines, the California Air Resources Board (CARB) Hotspots 
Analysis and Reporting Program, Version 2 (HARP2) (CARB, 2015) was used to perform a refined 
health risk assessment for potential future drilling and operational emissions.  HARP2 includes 
three modules:  a dispersion model, an exposure/dose module and a risk module.  The 
dispersion model incorporates the United States Environmental Protection Agency (USEPA’s) 
AERMOD model and the risk model includes the latest changes made by the State of California 
to the Risk Assessment inputs. 

In general, risk assessments involve four steps: 

1) Emissions Estimations of Hazardous Air Pollutants; 

2) Exposure Assessments; 

3) Dose-response Assessments; and 

4) Potential Health Risk Quantification. 

Emissions Estimations of Hazardous Air Pollutants 

Emission estimates involve identifying and quantifying emissions of potential regulated toxic 
substances from each source.  OEHHA determines the relative toxicity of chemicals regulated 
by the State of California and determines whether or not they are carcinogenic or possibly 
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associated with short-term or long-term non-cancer health impacts.  Toxic emissions from each 
source were quantified.   

“Hazardous air pollutants” is a term used by the federal Clean Air Act (CAA) that includes a 
variety of pollutants generated or emitted by industrial production activities. HAPs are also 
referred to as Toxic Air Contaminants (TACs) under California law (pursuant to the Tanner Act of 
1983, codified at Health and Safety Code Section 39650 et. seq.). 
 
California listed diesel exhaust or diesel particulate matter (DPM) as a toxic air contaminant in 
1998.   The state of California determines the toxicity of each pollutant and assigns each a 
potency factor.  Those factors are built into the HARP2 risk assessment mode.  
 
The diesel particulate matter (DPM) toxicity number incorporates the cumulative health effects 
of all of the constituents of diesel exhaust into one risk number.  Therefore, the only TAC 
associated with diesel equipment from well construction and completion is DPM.   The primary 
TACs of concern for this project are diesel exhaust associated with construction equipment and 
drill rigs and benzene (associated with oil processing equipment).   
 
DPM was the only set of toxic emissions analyzed from drilling operations as it accounts for 100 
percent of the risk from drilling operations.  Benzene accounts for approximately 94 percent of 
the risk from the oil processing equipment.  Although the oil processing equipment scenarios 
did not result in off-site risk greater than 10 in one million, the risk is attributable to benzene, 
formaldehyde and polycyclic aromatic hydrocarbons (PAHs).  All three are byproducts of natural 
gas combustion.  Potential health effects from these compounds are summarized here.   

 

Diesel Particulate Matter (DPM)  
 
Respirable particles (particulate matter less than about 10 micrometers in diameter [PM10]) can 
accumulate in the respiratory system and aggravate health problems such as asthma, 
bronchitis, and other lung diseases.  Children, the elderly, exercising adults, and those suffering 
from asthma are especially vulnerable to adverse health effects of PM10 and PM2.5.  For 
purposes of this study, all PM2.5 from diesel equipment associated with well drilling (including 
potential dust and mobile equipment) is conservatively assumed to be toxic diesel particulate 
matter.  DPM represents 100% of the risk associated with well drilling as it is the only TAC 
expected emitted during construction.   

 
Benzene 
 
The primary risk driver from oil processing equipment is benzene.  Benzene is naturally 
occurring in oil and gas.  Approximately 84 percent of the benzene emitted in California comes 
from motor vehicles, including evaporative leakage and unburned fuel exhaust. Currently, the 
benzene content of gasoline is less than 1 percent. 
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Benzene is potentially carcinogenic and naturally occurs throughout California. Benzene also 
has noncancer health effects. Brief inhalation exposure to high concentrations can cause 
central nervous system depression. Acute effects include central nervous system symptoms of 
nausea, tremors, drowsiness, dizziness, headache, intoxication, and unconsciousness. 
 
Neurological symptoms of inhalation exposure to benzene include drowsiness, dizziness, 
headaches, and unconsciousness in humans. Ingestion of large amounts of benzene may 
result in vomiting, dizziness, and convulsions in humans. Exposure to liquid and vapor may 
irritate the skin, eyes, and upper respiratory tract in humans. Redness and blisters may result 
from dermal exposure to benzene. 
 
Formaldehyde 

Formaldehyde is a colorless, flammable, chemical typically used in building materials and many 
household products such as pressed-wood, particle board, plywood; glues and adhesives.  
Formaldehyde is also naturally occurring in the environment.  It is a by-product of natural gas 
combustion.   

PAHs 

The term polycyclic aromatic hydrocarbons (PAHs) refers to a group of several hundred 
chemically-related, environmentally persistent organic compounds of various structures and 
varied toxicity. Most of them are formed by a process of thermal decomposition (pyrolysis) and 
subsequent recombination (pyrosynthesis) of organic molecules. PAHs enter the environment 
through various routes and are usually found as a mixture containing two or more of these 
compounds, e.g. soot. They have been shown to cause carcinogenic and mutagenic effects and 
are potent immunosuppressants. Effects have been documented on immune system 
development.  They are by-products of natural gas combustion. 

 

Well Drilling Emissions 

Seven phases of drilling were considered as detailed below.  All particulate matter of 2.5 
microns (PM2.5) was considered to be toxic diesel particulate matter.   

Well depths of 2,000’, 5,000’ and 10,000’ were evaluated.  Using a very conservative approach, 
emissions from all seven phases were assumed to occur simultaneously.  An initial year of 2015 
was modeled and the final year of 2035 was modeled.  For the 10,000’ well, 2020 was also 
evaluated to account for a significant decrease in diesel exhaust emissions from drill rigs and 
off-road diesel engines as the next CARB regulatory limits become effective.  CARB’s OFFROAD 
emissions estimate model was used to calculate emissions from the primarily mobile and off-
road diesel equipment.  CARB has extensive regulations for diesel equipment with future 
compliance dates that will result in significant emission reductions of PM2.5 over time.  CARB’s 
OFFROAD model can only project emissions to 2029 based on today’s available engine 
technologies.  As a result, all emissions between 2029 – 2035 are assumed to be the same.   
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For this analysis, the following sources were included for evaluation: 

- Well drilling (all aspects of construction, well drilling and completion) for  
a 2,000’, 5,000’ and 10,000’ well.   

Each well evaluation consists of the following phases: 

- Land Preparation; 
- Drilling Survey; 
- Well Drilling; 
- Well Completion; 
- Well Flowline; 
- Pump Unit; and  
- Electrical. 

Numbers and types of equipment associated with each well depth are listed below.  An exact 
equipment list for each of the seven phases and their associated emissions is included as 
Appendix B.   

Both drilling and operational emissions are assumed to occur along a fenceline shared by an oil 
producer and a private resident. 

Table 1 – Equipment Associated with Well Construction, Drilling and Completion* 

Depth 
Feet 

Number of 
Trucks 

Off-Road 
Construction 

Equip. 

Drill Rig HP totals Drilling 
Days 

10,000 9 45 3 rigs at 1,040HP each 23 

5000 9 45 3 rigs at 440HP each 8 

2000 9 45 3 rigs at 440HP each 4 
*As previously noted, this equipment is for the combined operation of all seven phases of  
construction, drilling and completion. 

      Table 2 – Emissions Associated with Well Construction, Drilling and Completion 

Depth 
Feet 

Year1 Total PM2.52 
pounds 

Annual PM2.53 
pounds 

Days4 

10,000 2015 516.89 17.23 23 

10,000 2018 444.00 14.8 23 

10,000 2035 151.83 5.06 23 

5000 2015 171.18 5.71 8 

5000 2035 35.86 1.20 8 

2000 2015 97.12 3.24 4 

2000 2035 20.42 0.68 4 
1
2029-2035 emissions are the same. 

2
From Vector Environmental Spreadsheet titled “DRL_EMISSIONS.xlsx”, worksheet “EMF”. 
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3
Total emissions divided by 30 years per OEHHA’s HARP2 exposure duration requirements.   

4
From Vector Spreadsheet titled “DRL_EMISSIONS.xlsx”, worksheet “MUD”. 

Operational Equipment Emissions 

Maximum daily and annual emissions were also quantified from an oil processing facility and a 

natural gas combustion facility.  The equipment list and parameters was provided as part of our 

Scope of Work.   

Oil Processing Equipment 

Emissions from the following equipment were analyzed in the oil processing scenario: 

- Two – 1,000 Bbl above-ground tanks; 

- One – 3,000 Bbl above-ground tank; 

- One 10 MMBtu/hour Flare; 

- Truck loading rack; 

- Fugitive emissions from valves, flanges, and one underground sump; and 

- Thermally enhanced oil recovery (TEOR) equipment. 

Natural Gas Combustion Equipment 

Emissions from the following natural gas combustion equipment were analyzed in the natural 

gas scenario: 

- One new 100 MMBtu/hour flare; 

- One – 8 MMBtu/hour Process Heater; 

- One – 10 MMBtu/hour Boiler; 

- One – 85 MMBtu/hour Steam Generator; and 

- One – 33 MW Cogeneration Plant. 

Potential toxic emissions from each of these sources are summarized in Appendix A. 

3.0 - EXPOSURE ASSESSMENT 
Exposure assessment includes air dispersion modeling, identification of emission exposure 
routes and estimation of exposure levels.  The modeling estimates ground level concentrations 
based on an emission rate of one gram per second.  This rate is then multiplied by the worst 
case potential emission rate for each substance to obtain ground level concentrations.  In 
addition to inhalation, potential pathways of exposure to offsite receptors include dermal 
exposure and ingestion.   

HARP2 incorporates the USEPA AERMOD (v14134) model.  AERMOD predicts resulting 
cumulative concentrations from various emission sources.  The rural setting was selected in 
AERMOD for this analysis.  AERMOD’s terrain processor, AERMAP, was used to incorporate 
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actual terrain elevations for sources and receptors.  Five years of meteorological data required 
for AERMOD was obtained from the San Joaquin Valley Air Pollution Control District (SJVAPCD).  
Bakersfield station 23155 was used for this analysis. 

Three different locations within Kern County were assessed in order to capture various terrain 
characteristics within Kern County. 
 
These areas were previously determined as being representative of various aspects of the 
county and were included as part of our Scope of Work:  Western, Central and Eastern Kern 
County.   

 Western Subarea – Midway Sunset Oilfield 

 Central Subarea – No. Shafter Oilfield 

 Eastern Subarea – Kern River Oilfield 
 

Terrain in the Central Subarea is relatively flat, and modeling results would best represent 
dispersion characteristics with minimal terrain disturbances.  More site location and terrain 
specific influences were observed in the Western Subarea and even more in the Eastern 
Subarea.  Sufficient analysis of different factors that affect dispersion and other modeling 
inputs were covered by modeling three separate areas within Kern County.  The rural setting in 
AERMOD was selected and the model selects the terrain variability based on real-world 
conditions.   

 
Table 3 shows the UTM location of the project centers for each selected Subarea. 
 

Table 3 -  Modeled Kern County Project Locations1 
 

Subarea Easterly Northerly 

Western 255,000 3918,100 

Central 293,650 3934,400 

Eastern 319,800 3925,150 
1
Based on Subarea modeling locations provided by Vector dated 2/15/2015 and rounded to the 

nearest 164 feet. (UTM NAD83, Zone 11) 

 
 
 
 



Kern County DEIR – Health Risk Assessment                                            June 5, 2015 Page 8 

 

Source Modeling Parameters 

Potential sources were modeled as described in the table below.   Both drilling and  
operational emissions are assumed to occur along a fenceline shared by an oil producer and 
a private residence. 

Table 4 - Modeling Source Characteristics and Release Parameters 

Point Sources 

Source Name Height, ft Temp, ºF Velocity, fps Diameter, ft 

10 MMBtu/hr Flare1 49.3 1831.7 65.6 1.82 

100 MMBtu/hr Flare1 68.0 1831.7 65.6 5.76 

85 MMBtu/hr Steam 
Generator2 

20 200 32.0 2.5 

33 MW Cogen 30 991 67.8 10.0 

8 mm Btu/hour process 
heater2 

15 600 29.9 1.5 

1000 bhp Natural Gas 
Engine2 

20 850 30 2 

10 mm Btu/hour boiler2 20 400 23.9 1.5 

Area Sources 

Source Name Release Height, feet X, feet Y, feet 

Fugitive leaks 3.28 65.5                                                65.6 

Sump 0 30 30 

Drilling Mud Sump 0 32.8 32.8 

TEOR 0 16.5 16.5 

Circular Area Sources 

Source Name Height, ft Radius, ft 

1000 Bbl Tank 16.0 10.8 

1000 Bbl Tank 16.0 10.8 

3000 Bbl Tank 24.1 14.9 

Volume Sources 

Source Name Release Height, feet Initial Lateral 
Dimension, feet 

Initial Vertical 
Dimension, feet 

Drilling 30 16.5 16.5 

Vacuum Truck Loading 13.1 1.97 3.05 
1
Adjusted per Ohio EPA methodology. 

2
Per Scope of Work amendment 2-15-2015. 

3
Tank dimensions from tank vendor website. 
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4.0 - DOSE-RESPONSE 
The dose-response assessment describes the quantitative relationship between a human’s 
exposure to a substance (the dose) and the incidence or occurrence of an adverse health 
impact (the response).  For carcinogens, OEHHA has developed cancer potency factors.  A 
cancer potency factor represents the upper bound probability of developing cancer based on a 
continuous lifetime exposure.  The cancer potency factor does not represent a threshold under 
which a person would not develop cancer, but instead is used to estimate the probability of 
developing cancer. 

For non-carcinogenic chemicals, OEHHA has developed Recommended Exposure Limits (RELs) 
for acute and chronic impacts.  RELS represent concentration thresholds at which no adverse 
noncancer health effects are anticipated.   For chemicals that are not deemed by the State of 
California as possible carcinogens, but which may pose either short-term (acute) or other non-
cancer long-term (chronic) health effects, a Hazard Index (HI)  calculation of potential risk is also 
required by the air district and the state as part of a Health Risk Assessment. 

Exposure Pathways 

A receptor can be hypothetically exposed to a substance through several different pathways. 
Typically, the primary environmental exposure pathway in a health risk assessment is direct 
inhalation of gaseous and particulate air pollutants. However, there is the potential for 
exposure via non-inhalation pathways due to the deposition of particulate pollutants (diesel 
particulate matter) in the environment. For this analysis, HARP2 requires assumptions that 
diesel particulate matter could also be ingested via dermal (skin) absorption, soil ingestion and 
mother’s milk ingestion.    PAHs were the only pollutants analyzed for which there is a non-
inhalation pathway. 
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Relative Toxicity 

The following table represents the relative toxicity of the compounds which contributed to most of 
the calculated risk.   For example, diesel particulate matter (DPM) (with an inhalation potency factor 
of 1.1) is approximately 10 times more toxic than benzene (inhalation potency factor of 0.10) and 
PAHs are almost four times more toxic than DPM. 

Table 5 -  Chemical Cancer Risk Factors1 

Chemical Inhalation Unit Risk2 Inhalation Potency 
Factor2 

Non-Inhalation 
Oral Slope Factor 

(µg/m3)-1 (mg/kg-d)-1 (mg/kg-d)-1 

Diesel Particulate 
Matter 

0.0003 1.1 NA (inhalation only) 

Total PAHs3  0.001 3.9 12.0 

Formaldehyde 0.000006 0.02 NA (inhalation only) 

Benzene 0.029 0.10 NA (inhalation only) 
1
May 13, 2015. 

2
Inhalation cancer potency factor: The “unit risk factor” has been replaced in the new risk assessment algorithms by a factor 

called the “inhalation cancer potency factor”. Inhalation cancer potency factors are expressed as units of inverse dose [i.e., 
(mg/kg-day)-1]. They were derived from unit risk factors [units = (ug/m3)-1] by assuming that a receptor weighs 70 kilograms 
and breathes 20 cubic meters of air per day. The inhalation potency factor is used to calculate a potential inhalation cancer risk 
using the new risk assessment algorithms defined in the OEHHA, Air Toxics Hot Spots Program; Technical Support Document for 
Exposure Assessment and Stochastic Analysis (August 2012). 
3
Polycyclic Aromatic Hydrocarbons (PAHs): (Not including naphthalene.) These substances are PAH or PAH-derivatives that have 

OEHHA-developed Potency Equivalency Factors (PEFs) which were approved by the Scientific Review Panel in April 1994 (see 
ARB document entitled Benzo[a]pyrene as a Toxic Air Contaminant). PAH inhalation slope factors listed here have been 
adjusted by the PEFs. See OEHHA’s Technical Support Document: Methodologies for Derivation, Listing of Available Values, and 
Adjustments to Allow for Early Life Exposures (2009) for more information about the scheme. Section 8.2.3 and Appendix G of 
OEHHA’s The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments (2003) also contains 
information on PAHs. 
 
5.0 - SIGNIFICANCE THRESHOLDS 

SJVAPCD publishes CEQA significance thresholds for potential health risk from proposed 
projects.  Currently, risks from a project that are less than the following regulatory thresholds 
are considered not to be significant and are, therefore, acceptable: 

 Cancer risk equal to or less than 10 in one million 

 Chronic hazard index equal to or less than 1 

 Acute hazard index equal to or less than 1 

These metrics are generally applied to the maximally exposed individual (MEI). There are 
separate MEIs for residential exposure (i.e., residential areas) and for worker exposure (i.e., 
offsite work places). 

Note:  SJAPCD is currently planning to increase the risk standard to 20 in one million 
theoretical excess cancer cases.  However, this study is based on the current standard of 10 
in one million theoretical excess cancer cases. 
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6.0 - HEALTH RISK ASSESSMENT RESULTS 

A refined health risk assessment was performed using the HARP2 model.  As shown, calculated 
cancer risk from drilling a 10,000’ well exceeds a threshold of 10 cases in one million (Table 6).  
The maximum distances from the shared property boundary (oil company and private resident) 
are illustrated in Figure 1 below. 

The 5,000’ well scenario also exceeds 10 in one million in 2015 only.  Therefore, after 2015, any 
well drilled shallower than 5,000’ would not result in a risk greater than 10 in one million. 
(Table 6)  

None of the gas fired equipment exceeds a risk of 10 in one million (Table 7). 

The scenario in which all of the oil processing equipment operates full time and is located in the 
exact same location with a shared fenceline to private property results in a 10 in one million risk 
level from 478 – 701 feet depending on the subarea of Kern County (Table 7). 
 
None of the noncancer hazards for either an oil processing facility or a gas processing facility 
exceed the regulatory threshold of 1.0 (Tables 9 and 10). 
 

Figure 1 -  

Oil Company Property

All drilling 
emissions
16.5’ x 16.5’

10 in one 
million risk

10,000’ Well Drilling Scenarios

367 feet in 2015

Private property 
with residence

232’ in 2020

82’ 
2029
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Table 6 – 

Potential health risk from well construction, drilling and completion emissions 

Well Depth 
(feet) 

Year Maximum distance from well site and 
project boundary to  

10 in one million calculated risk 

Western Subarea 

10,000 2015 367 feet 

10,000 2020 232 feet 

10,000 2029 82 feet 

5000 2015 116 feet 

5000 2029 NA* 

2000 2015 NA 

2000 2029/2035 NA 

Central Subarea 

10,000 2015 367 feet 

10,000 2020 232 feet 

10,000 2029 82 feet 

5000 2015 116 feet 

5000 2029 NA 

2000 2015 NA 

2000 2029/2035 NA 

Eastern Subarea 

10,000 2015 296 feet 

10,000 2019 183 feet 

10,000 2029 NA 

5000 2015 NA 

5000 2029 NA 

2000 2015 NA 

2000 2029/2035 NA 

*NA = no offsite risk greater than 10 in one million. 
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Table 7 -  

Potential health risks from gas processing equipment   

Equipment  Risk greater than 10 in one million? 
 

1000 bhp natural gas ICE No 

100 mmbtu/hr flare No 

85 mmbtu/hour steam generator No 

8 mm btu/hour boiler No 

33 MW cogen No 

TEOR Equipment No 
 

Table 8 –  

Potential health risks from all oil processing equipment 

Equipment  Western 
Subregion 
Cancer Risk 
Distance to 10 in 
one million* 

Central 
Subregion 
Cancer Risk 
Distance to 10 
in one million* 

Eastern  
Subregion 

Cancer Risk 
Distance to 10 in 

one million* 

1,000 bbl oil tank    

1,000 bbl oil tank 

3,000 bbl oil tank 

truck loading rack 

30’x30’ sump 

10,000 btu/hour 
flare 

Fugitive VOCs  

TOTAL 
CUMULATIVE RISK 
Distances 

701’ 625’ 478’ 

*Risk distances assume that all equipment is placed along a shared fence line between the oil site  
and a private residence.   

NOTE:  All of this equipment would require SVAPCD air permits.  As such, the risk threshold must be complied 
with or permits cannot be issued.  So, in this scenario either less equipment could be used and/or the receptors 
cannot share a fence line in order for this scenario to be viable.   
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Table 9 

Potential Acute Impacts 

Equipment  Western 
Subregion 
Acute Risk 

Central 
Subregion 
Acute Risk 

Eastern  
Subregion 
Acute Risk 

Hazard Index 
Standard 

Significant 
Risk? 

Drilling Emissions 
10,000’ well 
 

 
0.0098 

 

0.0098
 

 
0.0090 

 
1.0 

 
No 

Oil Processing 
Emissions 

0.43 0.41 0.40 1.0 No 

Gas Processing 
Emissions 

0.88 0.88 0.89 1.0 No 

 

Table 10 

Potential Chronic (Non Cancer Impacts) 

Equipment  Western 
Subregion 
Chronic Risk 

Central 
Subregion 
Chronic Risk 

Eastern  
Subregion 
Chronic Risk 

Hazard Index 
Standard 

Significant 
Risk? 

Drilling Emissions 
10,000’ well 
 

 
0.0009 

 

0.0009
 

 
0.0008 

 
1.0 

 
No 

Oil Processing 
Emissions 

0.063 0.63 0.60 1.0 No 

Gas Processing 
Emissions 

0.034 0.034 0.030 1.0 No 
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Appendix A 

Toxic Air Contaminants by Device 

Source Name Source ID CAS # Chemical Name Pounds/year Pounds/hour 

Fugitive VOCs FHC01 95636 "1,2,4 Trimethylbenzene" 0.01 0.00 

Fugitive VOCs FHC01 71432 Benzene 0.32 0.00 

Fugitive VOCs FHC01 110827 Cyclohexane 0.02 0.00 

Fugitive VOCs FHC01 100414 Ethylbenzene 0.10 0.00 

Fugitive VOCs FHC01 110543 n-Hexane 2.38 0.00 

Fugitive VOCs FHC01 108883 Toluene 0.36 0.00 

Fugitive VOCs FHC01 1330207 Xylenes 0.19 0.00 

Fugitive VOCs FHC01 7783064 Hydrogen sulfide 2.02 0.00 

10 MMBtu/hr Flare FLR01 75070 Acetaldehyde 3.77 0.00 

10 MMBtu/hr Flare FLR01 107028 Acrolein 0.88 0.00 

10 MMBtu/hr Flare FLR01 71432 Benzene 13.93 0.00 

10 MMBtu/hr Flare FLR01 110827 Cyclohexane 0.00 0.00 

10 MMBtu/hr Flare FLR01 100414 Ethylbenzene 126.49 0.01 

10 MMBtu/hr Flare FLR01 50000 Formaldehyde 102.40 0.01 

10 MMBtu/hr Flare FLR01 110543 n-Hexane 2.54 0.00 

10 MMBtu/hr Flare FLR01 7783064 Hydrogen sulfide 15.70 0.00 

10 MMBtu/hr Flare FLR01 91203 Naphthalene 0.96 0.00 

10 MMBtu/hr Flare FLR01 1151 PAH's 1.23 0.00 

10 MMBtu/hr Flare FLR01 115071 Propylene 213.74 0.02 

10 MMBtu/hr Flare FLR01 108883 Toluene 5.08 0.00 

10 MMBtu/hr Flare FLR01 1330207 Xylenes 2.54 0.00 
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Sump SMP01 95636 "1,2,4 Trimethylbenzene" 0.23 0.00 

Sump SMP01 71432 Benzene 6.78 0.00 

Sump SMP01 110827 Cyclohexane 0.33 0.00 

Sump SMP01 100414 Ethylbenzene 2.16 0.00 

Sump SMP01 110543 n-Hexane 50.00 0.01 

Sump SMP01 108883 Toluene 7.60 0.00 

Sump SMP01 1330207 Xylenes 4.01 0.00 

Sump SMP01 7783064 Hydrogen sulfide 0.49 0.00 

Truck Loading Rack LDR01 95636 "1,2,4 Trimethylbenzene" 0.63 0.00 

Truck Loading Rack LDR01 71432 Benzene 18.92 0.00 

Truck Loading Rack LDR01 110827 Cyclohexane 0.92 0.00 

Truck Loading Rack LDR01 100414 Ethylbenzene 6.02 0.00 

Truck Loading Rack LDR01 110543 n-Hexane 139.46 0.02 

Truck Loading Rack LDR01 108883 Toluene 21.20 0.00 

Truck Loading Rack LDR01 1330207 Xylenes 11.18 0.00 

Truck Loading Rack LDR01 7783064 Hydrogen sulfide 1.36 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK03 95636 "1,2,4 Trimethylbenzene" 0.75 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK03 71432 Benzene 22.45 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK03 110827 Cyclohexane 1.10 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK03 100414 Ethylbenzene 7.15 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK03 110543 n-Hexane 165.48 0.02 
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Oil Storage Tank 

(1,000 bbls) 

TNK03 108883 Toluene 25.16 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK03 1330207 Xylenes 13.26 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK03 7783064 Hydrogen sulfide 1.62 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK02 95636 "1,2,4 Trimethylbenzene" 0.75 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK02 71432 Benzene 22.45 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK02 110827 Cyclohexane 1.10 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK02 100414 Ethylbenzene 7.15 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK02 110543 n-Hexane 165.48 0.02 

Oil Storage Tank 

(1,000 bbls) 

TNK02 108883 Toluene 25.16 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK02 1330207 Xylenes 13.26 0.00 

Oil Storage Tank 

(1,000 bbls) 

TNK02 7783064 Hydrogen sulfide 1.62 0.00 

Oil Storage Tank 

(3,000 bbls) 

TNK01 95636 "1,2,4 Trimethylbenzene" 0.60 0.00 

Oil Storage Tank 

(3,000 bbls) 

TNK01 71432 Benzene 17.73 0.00 

Oil Storage Tank 

(3,000 bbls) 

TNK01 110827 Cyclohexane 0.87 0.00 

Oil Storage Tank 

(3,000 bbls) 

TNK01 100414 Ethylbenzene 5.64 0.00 

Oil Storage Tank TNK01 110543 n-Hexane 130.72 0.02 
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(3,000 bbls) 

Oil Storage Tank 

(3,000 bbls) 

TNK01 108883 Toluene 19.87 0.00 

Oil Storage Tank 

(3,000 bbls) 

TNK01 1330207 Xylenes 10.48 0.00 

Oil Storage Tank 

(3,000 bbls) 

TNK01 7783064 Hydrogen sulfide 1.28 0.00 

Process Heater PHT01 83329 Acenaphthene 0.00 0.00 

Process Heater PHT01 208968 Acenaphthylene 0.01 0.00 

Process Heater PHT01 75070 Acetaldehyde 1.17 0.00 

Process Heater PHT01 107028 Acrolein 0.20 0.00 

Process Heater PHT01 120127 Anthracene 0.00 0.00 

Process Heater PHT01 56553 Benz(a)anthracene 0.00 0.00 

Process Heater PHT01 71432 Benzene 1.71 0.00 

Process Heater PHT01 50328 Benzo(a)pyrene 0.00 0.00 

Process Heater PHT01 205992 Benzo(b)fluoranthene 0.00 0.00 

Process Heater PHT01 191242 "Benzo(g,h,i)perylene" 0.00 0.00 

Process Heater PHT01 207089 Benzo(k)fluoranthene 0.00 0.00 

Process Heater PHT01 218019 Chrysene 0.00 0.00 

Process Heater PHT01 53703 "Dibenz(a,h)anthracene" 0.00 0.00 

Process Heater PHT01 206440 Fluoranthene 0.00 0.00 

Process Heater PHT01 86737 Fluorene 0.12 0.00 

Process Heater PHT01 50000 Formaldehyde 6.23 0.00 

Process Heater PHT01 7783064 Hydrogen sulfide 12.56 0.00 

Process Heater PHT01 193395 "Indeno(1,2,3-cd)pyrene" 0.00 0.00 

Process Heater PHT01 91203 Naphthalene 0.43 0.00 
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Process Heater PHT01 85018 Phenanthrene 0.03 0.00 

Process Heater PHT01 108952 Phenol 0.15 0.00 

Process Heater PHT01 115071 Propylene 0.97 0.00 

Process Heater PHT01 129000 Pyrene 0.00 0.00 

Process Heater PHT01 108883 Toluene 2.12 0.00 

Process Heater PHT01 1330207 Xylenes 2.45 0.00 

Steam Generator SGR01 83329 Acenaphthene  0.00 0.00 

Steam Generator SGR01 208968 Acenaphthylene  0.01 0.00 

Steam Generator SGR01 75070 Acetaldehyde  19.88 0.00 

Steam Generator SGR01 107028 Acrolein  13.55 0.00 

Steam Generator SGR01 120127 Anthracene  0.00 0.00 

Steam Generator SGR01 56553 Benz(a)anthracene  0.00 0.00 

Steam Generator SGR01 71432 Benzene  4.62 0.00 

Steam Generator SGR01 50328 Benzo(a)pyrene  0.00 0.00 

Steam Generator SGR01 205992 Benzo(b)fluoranthene  0.00 0.00 

Steam Generator SGR01 191242 "Benzo(g,h,i)perylene"  0.00 0.00 

Steam Generator SGR01 207089 Benzo(k)fluoranthene  0.00 0.00 

Steam Generator SGR01 218019 Chrysene  0.00 0.00 

Steam Generator SGR01 53703 "Dibenz(a,h)anthracene"  0.00 0.00 

Steam Generator SGR01 100414 Ethylbenzene 13.85 0.00 

Steam Generator SGR01 206440 Fluoranthene 0.01 0.00 

Steam Generator SGR01 86737 Fluorene 0.01 0.00 

Steam Generator SGR01 50000 Formaldehyde 52.20 0.01 

Steam Generator SGR01 7783064 Hydrogen sulfide 133.42 0.02 
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Steam Generator SGR01 193395 "Indeno(1,2,3-cd)pyrene" 0.00 0.00 

Steam Generator SGR01 91203 Naphthalene 0.41 0.00 

Steam Generator SGR01 85018 Phenanthrene 0.02 0.00 

Steam Generator SGR01 115071 Propylene 469.10 0.05 

Steam Generator SGR01 129000 Pyrene 0.01 0.00 

Steam Generator SGR01 108883 Toluene 22.93 0.00 

Steam Generator SGR01 1330207 Xylenes 30.01 0.00 

1,000 hp ICE ICE01 71432 Benzene 126.21 0.01 

1,000 hp ICE ICE01 50000 Formaldehyde 3118.12 0.36 

1,000 hp ICE ICE01 115071 Propylene 1187.86 0.14 

1,000 hp ICE ICE01 108883 Toluene 57.17 0.01 

1,000 hp ICE ICE01 1330207 Xylenes 28.95 0.00 

1,000 hp ICE ICE01 7783064 Hydrogen sulfide 13.30 0.00 

Drilling Emissions DRL01 9901.00 Diesel Particulate Matter 17.23 1 

33 MW Cogen COG01 71432 Benzene 36.07 0.00 

33 MW Cogen COG01 7783064 Hydrogen sulfide 442.64 0.05 

33 MW Cogen COG01 91203 Naphthalene 14.30 0.00 

33 MW Cogen COG01 1151 PAH's 0.63 0.00 

33 MW Cogen COG01 50000 Formaldehyde 454.54 0.05 

Drilling Mud Sump SMP02 95636 "1,2,4 Trimethylbenzene" 0.01 0.00 

Drilling Mud Sump SMP02 71432 Benzene 0.28 0.00 

Drilling Mud Sump SMP02 110827 Cyclohexane 0.01 0.00 

Drilling Mud Sump SMP02 100414 Ethylbenzene 0.09 0.00 

Drilling Mud Sump SMP02 110543 n-Hexane 2.10 0.00 
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Drilling Mud Sump SMP02 108883 Toluene 0.32 0.00 

Drilling Mud Sump SMP02 1330207 Xylenes 0.17 0.00 

Drilling Mud Sump SMP02 7783064 Hydrogen sulfide 0.02 0.00 

Boiler BLR01 83329 Acenaphthene  0.00 0.00 

Boiler BLR01 208968 Acenaphthylene  0.00 0.00 

Boiler BLR01 75070 Acetaldehyde  2.34 0.00 

Boiler BLR01 107028 Acrolein  1.59 0.00 

Boiler BLR01 120127 Anthracene  0.00 0.00 

Boiler BLR01 56553 Benz(a)anthracene  0.00 0.00 

Boiler BLR01 71432 Benzene  0.54 0.00 

Boiler BLR01 50328 Benzo(a)pyrene  0.00 0.00 

Boiler BLR01 205992 Benzo(b)fluoranthene  0.00 0.00 

Boiler BLR01 191242 "Benzo(g,h,i)perylene"  0.00 0.00 

Boiler BLR01 207089 Benzo(k)fluoranthene  0.00 0.00 

Boiler BLR01 218019 Chrysene  0.00 0.00 

Boiler BLR01 53703 "Dibenz(a,h)anthracene"  0.00 0.00 

Boiler BLR01 100414 Ethylbenzene 1.63 0.00 

Boiler BLR01 206440 Fluoranthene 0.00 0.00 

Boiler BLR01 86737 Fluorene 0.00 0.00 

Boiler BLR01 50000 Formaldehyde 6.14 0.00 

Boiler BLR01 7783064 Hydrogen sulfide 15.70 0.00 

Boiler BLR01 193395 "Indeno(1,2,3-cd)pyrene" 0.00 0.00 

Boiler BLR01 91203 Naphthalene 0.05 0.00 

Boiler BLR01 85018 Phenanthrene 0.00 0.00 
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Boiler BLR01 115071 Propylene 55.19 0.01 

Boiler BLR01 129000 Pyrene 0.00 0.00 

Boiler BLR01 108883 Toluene 2.70 0.00 

Boiler BLR01 1330207 Xylenes 3.53 0.00 

Thermally 

Enhanced Oil 

Recovery 

Equipment 

TEOR 95636 "1,2,4 Trimethylbenzene" 0.03 0.00 

Thermally 

Enhanced Oil 

Recovery 

Equipment 

TEOR 71432 Benzene 0.95 0.00 

Thermally 

Enhanced Oil 

Recovery 

Equipment 

TEOR 110827 Cyclohexane 0.05 0.00 

Thermally 

Enhanced Oil 

Recovery 

Equipment 

TEOR 100414 Ethylbenzene 0.30 0.00 

Thermally 

Enhanced Oil 

Recovery 

Equipment 

TEOR 110543 n-Hexane 6.98 0.00 

Thermally 

Enhanced Oil 

Recovery 

Equipment 

TEOR 108883 Toluene 1.06 0.00 

Thermally 

Enhanced Oil 

Recovery 

Equipment 

TEOR 1330207 Xylenes 0.56 0.00 

Thermally 

Enhanced Oil 

TEOR 7783064 Hydrogen sulfide 0.07 0.00 
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Recovery 

Equipment 

100 MMBtu/hr 

Flare 

FLR02 75070 Acetaldehyde 37.67 0.00 

100 MMBtu/hr 

Flare 

FLR02 107028 Acrolein 8.76 0.00 

100 MMBtu/hr 

Flare 

FLR02 71432 Benzene 139.28 0.02 

100 MMBtu/hr 

Flare 

FLR02 110827 Cyclohexane 0.00 0.00 

100 MMBtu/hr 

Flare 

FLR02 100414 Ethylbenzene 1264.94 0.14 

100 MMBtu/hr 

Flare 

FLR02 50000 Formaldehyde 1024.04 0.12 

100 MMBtu/hr 

Flare 

FLR02 110543 n-Hexane 25.40 0.00 

100 MMBtu/hr 

Flare 

FLR02 7783064 Hydrogen sulfide 15.70 0.00 

100 MMBtu/hr 

Flare 

FLR02 91203 Naphthalene 9.64 0.00 

100 MMBtu/hr 

Flare 

FLR02 1151 PAH's 12.26 0.00 

100 MMBtu/hr 

Flare 

FLR02 115071 Propylene 2137.44 0.24 

100 MMBtu/hr 

Flare 

FLR02 108883 Toluene 50.81 0.01 

100 MMBtu/hr 

Flare 

FLR02 1330207 Xylenes 25.40 0.00 
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Equipment and Emissions for Well Depths 
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Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 3.46 

Loader 1.0 4.0 2.5 100 .34 

35 Yard Dump Truck 1.0 2 .0 1.00 400 .12 

Grader 1.0 4.0 2.5 175 .77 

Skip & Scrap (Backhoe) 1.0 1.0 1.0 100 .03 

Big Scrapper 1.0 2.0 2.5 362 .47 

Dozer (D9R) 1.0 1.0 1.0 255 .08 

Low Bed Truck/Trailer 1.0 2.0 .5 400 .06 

Dump Truck 10 Wheels 1.0 1.0 .5  400 .03 

Backhoe 1.0 2.0 .54 100 .04 

Loader 1.0 3.0 2.5 100 .26 

Loader 1.0 2.0 1.0 100 .07 

Escavator (Backoe/tracks) 1.0 1.0 1.0 163 .03 

Dozer (D8T) 1.0 1.0 1.0  255 .08 

End Dump Truck & Trailer 1.0 1.0 .50 400 .03 

Grader 1.0 1.0 .50 175 .04 

Annual Emissions From Offroad Source Activity 5.91 

2015 Emissions from a 2000 ft. Well 

Construction Activity: A1. Land Preparation 
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2015 Emissions from a 2000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 .58 

Cement Truck 1.0 4.0 12.00 400 .70 

Annual Emissions From Offroad Source Activity 1.28 
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2015 Emission from a 2000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0 8.00 230 .81 

Port Light Stands 5.0 5.0 12.00 20 2.41 

Portable Gen. Hydraulic Power 1.0 5.0 22.00 80 3.66 

Portable Gen. DSM/Trailers 2.0 5.0 24.00 100 9.99 

Portable Gen. Mud Separator 1.0 4.0 22.00 420 4.65 

Rotary Table or Top Drive 1.0 4.0 22.00 135 5.63 

Diesel Engine For Hoist 1.0 4.0 22.00 455 6.74 

Diesel Engine For Hoist 1.0 4.0 22.0 442 6.55 

Diesel Engine for Mud Pump 1.0 4.0 22.00 424 6.28 

Annual Emissions From Offroad Source Activity 46.72 
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2015 Emissions from a 2000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 4.0 24.00 100 4.0 

Filter Skid (Pump) 1.0 2.0 3.00 90 .22 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 .85 

Acid Pump #2 (Acid Fluid Pumping) 1.0 4.0 22.00 765 2.17 

Generator for Doghouse for WO Rig 1.0 4.0 24.00 70 2.8 

3 Light Plants for WO Rig 3.0 4.0 12.00 20 1.15 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.67 

Portable Den. Mud Separator 1.0 4.0 22.00 420 4.65 

Rotary Table or Top Drive 1.0 4.0 22.00 135 5.63 

Diesel Engine for Hoist 1.0 4.0 22.00 455 6.74 

Diesel Engine for Hoist 1.0 3.0 22.00 442 6.55 

Diesel Engine for Mud Pump 1.0 4.0 22.00 424 6.28 

Annual Emissions From Offroad Source Activity (Lb/Year) 42.71 
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2015 Emissions from a 2000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 .92 

Backhoe 1.0 3.0 10.00 95 .98 

Pipe Fitting or Welders 1.0 3.0 10.00 40 .48 

Hydrotest Pump 1.0 1.0 1.00 .08 .01 

Forklift 1.0 3.0 10.00 125 .56 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.12 

Annual Emissions From Offroad Source Activity 4.07 
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2015 Emissions from a 2000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 .06 

Backhoe 1.0 2.0 4.00 80 .22 

Welder 1.0 2.0 8.00 25 .16 

Annual Emissions From Offroad Source Activity .44 
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2015 Emissions from a 2000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.73 

Bucket Truck 1.0 4.0 10.00 250 1.73 

Electrical Service Truck 1.0 4.0 1.00 300 .15 

Power Generators 1.0 4.0 1.00 10 .02 

Back-Hoe 1.0 1.0 10.00 650 .80 

Annual Emissions From Offroad Source Activity 4.43 
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2015 Emissions from a 5000 ft. Well 

Construction Activity: A1. Land Preparation 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 .58 

Cement Truck 1.0 1.0 12.00 400 .70 

Annual Emissions From Offroad Source Activity (Lb/Year 1.28 
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2015 Emission from a 5000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0 8.00 230 .81 

Port Light Stands 5.0 9.0 12.00 20 4.33 

Portable Gen. Hydraulic Power 1.0 9.0 22.00 80 6.60 

Portable Gen. DSM/Trailers 2.0 9.0 24.00 100 17.99 

Portable Gen. Mud Separator 1.0 8.0 22.00 420 9.30 

Rotary Table or Top Drive 1.0 8.0 22.00 135 11.26 

Diesel Engine For Hoist 1.0 8.0 22.00 455 13.48 

Diesel Engine For Hoist 1.0 8.0 22.0 442 13.09 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 12.56 

Annual Emissions From Offroad Source Activity 89.42 
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2015 Emissions from a 5000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 8.0 24.00 100 8.00 

Filter Skid (Pump) 1.0 2.0 3.00 90 .22 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 .85 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 2.17 

Generator for Doghouse for WO Rig 1.0 8.0 24.00 70 5.60 

3 Light Plants for WO Rig 3.0 8.0 12.00 20 2.31 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.67 

Portable Den. Mud Separator 1.0 8.0 22.00 420 9.30 

Rotary Table or Top Drive 1.0 8.0 22.00 135 11.26 

Diesel Engine for Hoist 1.0 8.0 22.00 455 13.48 

Diesel Engine for Hoist 1.0 8.0 22.00 442 13.09 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 12.56 

Annual Emissions From Offroad Source Activity (Lb/Year) 80.51 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 .92 

Backhoe 1.0 3.0 10.00 95 .98 

Pipe Fitting or Welders 1.0 3.0 10.00 40 .48 

Hydrotest Pump 1.0 1.0 1.00 .08 .01 

Forklift 1.0 3.0 10.00 125 .56 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.12 

Annual Emissions From Offroad Source Activity 4.07 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 .06 

Backhoe 1.0 2.0 4.00 80 .22 

Welder 1.0 2.0 8.00 25 .16 

Annual Emissions From Offroad Source Activity .44 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.73 

Bucket Truck 1.0 4.0 10.00 250 1.73 

Electrical Service Truck 1.0 4.0 1.00 300 .15 

Power Generators 1.0 4.0 1.00 10 .02 

Back-Hoe 1.0 1.0 10.00 650 .80 

Annual Emissions From Offroad Source Activity 4.43 
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2015 Emissions from a 5000 ft. Well 

Construction Activity: A1. Land Preparation 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 3.46 

Loader 1.0 4.0 2.5 100 .34 

35 Yard Dump Truck 1.0 2 .0 1.00 400 .12 

Grader 1.0 4.0 2.5 175 .77 

Skip & Scrap (Backhoe) 1.0 1.0 1.0 100 .03 

Big Scrapper 1.0 2.0 2.5 362 .47 

Dozer (D9R) 1.0 1.0 1.0 255 .08 

Low Bed Truck/Trailer 1.0 2.0 .5 400 .06 

Dump Truck 10 Wheels 1.0 1.0 .5  400 .03 

Backhoe 1.0 2.0 .54 100 .04 

Loader 1.0 3.0 2.5 100 .26 

Loader 1.0 2.0 1.0 100 .07 

Escavator (Backoe/tracks) 1.0 1.0 1.0 163 .03 

Dozer (D8T) 1.0 1.0 1.0  255 .08 

End Dump Truck & Trailer 1.0 1.0 .50 400 .03 

Grader 1.0 1.0 .50 175 .04 

Annual Emissions From Offroad Source Activity (Lb/Year) 5.91 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 .58 

Cement Truck 1.0 1.0 12.00 400 .70 

Annual Emissions From Offroad Source Activity (Lb/Year 1.28 
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2015 Emission from a 5000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0 8.00 230 .81 

Port Light Stands 5.0 9.0 12.00 20 4.33 

Portable Gen. Hydraulic Power 1.0 9.0 22.00 80 6.60 

Portable Gen. DSM/Trailers 2.0 9.0 24.00 100 17.99 

Portable Gen. Mud Separator 1.0 8.0 22.00 420 9.30 

Rotary Table or Top Drive 1.0 8.0 22.00 135 11.26 

Diesel Engine For Hoist 1.0 8.0 22.00 455 13.48 

Diesel Engine For Hoist 1.0 8.0 22.0 442 13.09 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 12.56 

Annual Emissions From Offroad Source Activity 89.42 
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2015 Emissions from a 5000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 8.0 24.00 100 8.00 

Filter Skid (Pump) 1.0 2.0 3.00 90 .22 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 .85 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 2.17 

Generator for Doghouse for WO Rig 1.0 8.0 24.00 70 5.60 

3 Light Plants for WO Rig 3.0 8.0 12.00 20 2.31 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.67 

Portable Den. Mud Separator 1.0 8.0 22.00 420 9.30 

Rotary Table or Top Drive 1.0 8.0 22.00 135 11.26 

Diesel Engine for Hoist 1.0 8.0 22.00 455 13.48 

Diesel Engine for Hoist 1.0 8.0 22.00 442 13.09 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 12.56 

Annual Emissions From Offroad Source Activity (Lb/Year) 80.51 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 .92 

Backhoe 1.0 3.0 10.00 95 .98 

Pipe Fitting or Welders 1.0 3.0 10.00 40 .48 

Hydrotest Pump 1.0 1.0 1.00 .08 .01 

Forklift 1.0 3.0 10.00 125 .56 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.12 

Annual Emissions From Offroad Source Activity 4.07 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 .06 

Backhoe 1.0 2.0 4.00 80 .22 

Welder 1.0 2.0 8.00 25 .16 

Annual Emissions From Offroad Source Activity .44 
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2015 Emissions from a 5000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.73 

Bucket Truck 1.0 4.0 10.00 250 1.73 

Electrical Service Truck 1.0 4.0 1.00 300 .15 

Power Generators 1.0 4.0 1.00 10 .02 

Back-Hoe 1.0 1.0 10.00 650 .80 

Annual Emissions From Offroad Source Activity 4.43 
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Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 .58 

Loader 1.0 4.0 2.5 100 .04 

35 Yard Dump Truck 1.0 2 .0 1.00 400 .02 

Grader 1.0 4.0 2.5 175 .15 

Skip & Scrap (Backhoe) 1.0 1.0 1.0 100 .00 

Big Scrapper 1.0 2.0 2.5 362 .11 

Dozer (D9R) 1.0 1.0 1.0 255 .03 

Low Bed Truck/Trailer 1.0 2.0 .5 400 .01 

Dump Truck 10 Wheels 1.0 1.0 .5  400 .00 

Backhoe 1.0 2.0 .54 100 .00 

Loader 1.0 3.0 2.5 100 .03 

Loader 1.0 2.0 1.0 100 .01 

Escavator (Backoe/tracks) 1.0 1.0 1.0 163 .01 

Dozer (D8T) 1.0 1.0 1.0  255 .03 

End Dump Truck & Trailer 1.0 1.0 .50 400 .00 

Grader 1.0 1.0 .50 175 .01 

Annual Emissions From Offroad Source Activity (Lb/Year) 1.03 

2029/2035 Emissions from a 5000 ft. Well 

Construction Activity: A1. Land Preparation 
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2029/2035 Emissions from a 5000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig-Truck Mounted 1.0 1.0 12.00 100 .58 

Cement Truck-Cement Mousehole 1.0 1.0 12.00 400 .12 

Annual Emissions From Offroad Source Activity (Lb/Year) .70 
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2029/2035 Emission from a 5000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0 8.00 230 .19 

Port Light Stands 5.0 9.0 12.00 20 .60 

Portable Gen. Hydraulic Power 1.0 9.0 22.00 80 .86 

Portable Gen. DSM/Trailers 2.0 9.0 24.00 100 2.35 

Portable Gen. Mud Separator 1.0 8.0 22.00 420 1.37 

Rotary Table or Top Drive 1.0 8.0 22.00 135 .74 

Diesel Engine For Hoist 1.0 8.0 22.00 455 4.11 

Diesel Engine For Hoist 1.0 8.0 22.00 442 3.99 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 3.83 

Annual Emissions From Offroad Source Activity (Lb/Year) 18.04 
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2029/2035 Emissions from a 5000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 8.0 24.00 100 1.04 

Filter Skid (Pump) 1.0 2.0 3.00 90 .03 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 .12 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 1.01 

Generator for Doghouse for WO Rig 1.0 8.0 24.00 70 .73 

3 Light Plants for WO Rig 3.0 8.0 12.00 20 .32 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 .51 

Portable Den. Mud Separator 1.0 8.0 22.00 420 1.37 

Rotary Table or Top Drive 1.0 8.0 22.00 135 .74 

Diesel Engine for Hoist 1.0 8.0 22.00 455 4.11 

Diesel Engine for Hoist 1.0 8.0 22.00 442 3.99 

Diesel Engine for Mud Pump 1.0 8.0 22.00 424 3.83 

Annual Emissions From Offroad Source Activity (Lb/Year) 17.80 

 

 

 



Offroad Mobile Sources and                                                                    OFFROAD 2011 Model                                                                                                 February 2015 
Portable Equipment Exhaust                                                                                                                                                                                                      Vector Environmental 

    
 

 

 

 

2029/2035 Emissions from a 5000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 .15 

Backhoe 1.0 3.0 10.00 95 .12 

Pipe Fitting or Welders 1.0 3.0 10.00 40 .07 

Hydrotest Pump 1.0 1.0 1.00 .08 .00 

Forklift 1.0 3.0 10.00 125 .08 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 .31 

Annual Emissions From Offroad Source Activity .73 
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2029/2035 Emissions from a 5000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 .01 

Backhoe 1.0 2.0 4.00 80 .03 

Welder 1.0 2.0 8.00 25 .02 

Annual Emissions From Offroad Source Activity .06 
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2029/2035 Emissions from a 5000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck \1.0 4.0 10.00 250 .20 

Bucket Truck 1.0 4.0 10.00 250 .20 

Electrical Service Truck 1.0 4.0 1.00 300 .02 

Power Generators 1.0 4.0 1.00 10 .00 

Back-Hoe 1.0 1.0 10.00 650 .19 

Annual Emissions From Offroad Source Activity .61 
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2015 Emissions from a 10,000’ Well 

Construction Activity: A1. Land Preparation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 3.46 

Loader 1.0 4.0 2.50 100 0.34 

35 Yard Dump Truck 1.0 2.0 1.00 400 0.12 

Grader 1.0 4.0 2.50 175 0.77 

Skip & Scrap (Backhoe) 1.0 1.0 1.00 100 0.03 

Big Scrapper 1.0 2.0 2.50 362 0.47 

Dozer (D9R) 1.0 1.0 1.00 255 0.08 

Low Bed Truck/Trailer 1.0 2.0 0.50 400 0.06 

Dump Truck 10 Wheels 1.0 1.0 0.50 400 0.03 

Backhoe 1.0 2.0 0.54 100 0.04 

Loader 1.0 3.0 2.50 100 0.26 

Loader 1.0 2.0 1.00 100 0.07 

Escavator (Backoe/tracks) 1.0 1.0 1.00 163 0.03 

Dozer (D8T) 1.0 1.0 1.00 255 0.08 

End Dump Truck & Trailer 1.0 1.0 0.50 400 0.03 

Grader 1.0 1.0 0.50 175 0.04 

Annual Emissions From Offroad Source Activity (Lb/Year) 5.91 
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2015 Emissions from a 10,000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 0.58 

Cement Truck 1.0 1.0 12.00 400 0.70 

Annual Emissions From Offroad Source Activity (Lb/Year) 1.28 
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2010 Emission from a 10,000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.0  8.00 230 0.81 

Port Light Stands 5.0 24.0 12.00 20 11.55 

Portable Gen. Hydraulic Power 1.0 24.0 22.00 80 17.59 

Portable Gen. DSM/Trailers 2.0 24.0 24.00 100 47.97 

Portable Gen. Mud Separator 1.0 23.0 22.00 420 26.75 

Rotary Table or Top Drive 1.0 23.0 22.00 144 34.52 

Diesel Engine For Hoist 1.0 23.0 22.00 996 88.93 

Diesel Engine For Hoist 1.0 23.0 22.00 981 87.59 

Diesel Engine for Mud Pump 1.0 23.0 22.00 1145 102.23 

Annual Emissions From Offroad Source Activity (Lb/Year) 417.94 
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2015 Emissions from a 10,000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 13.0 24.00 100 12.99 

Filter Skid (Pump) 1.0 2.0 3.00 90 0.22 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 0.85 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 2.017 

Generator for Doghouse for WO Rig 1.0 13.0 24.00 70 9.10 

3 Light Plants for WO Rig 3.0 13.0 12.00 20 3.75 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 1.67 

Portable Den. Mud Separator 1.0 13.0 22.00 420 15.12 

Rotary Table or Top Drive 1.0 13.0 22.00 135 18.29 

Diesel Engine for Hoist 1.0 13.0 22.00 455 21.90 

Diesel Engine for Hoist 1.0 13.0 22.00 442 21.28 

Diesel Engine for Mud Pump 1.0 13.0 22.00 424 20.41 

Annual Emissions From Offroad Source Activity (Lb/Year) 127.75 
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2015 Emissions from a 10,000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 0.92 

Backhoe 1.0 3.0 10.00 95 0.98 

Pipe Fitting or Welders 1.0 3.0 10.00 40 0.48 

Hydrotest Pump 1.0 1.0 1.00 20 0.01 

Forklift 1.0 3.0 10.00 125 0.56 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 1.12 

Annual Emissions From Offroad Source Activity (Lb/Year) 4.07 
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2015 Emissions from a 10,000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 0.06 

Backhoe 1.0 2.0 4.00 80 0.22 

Welder 1.0 2.0 8.00 25 0.16 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.44 
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2015 Emissions from a 10,000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 1.73 

Bucket Truck 1.0 4.0 10.00 250 1.73 

Electrical Service Truck 1.0 4.0 1.00 300 0.15 

Power Generators 1.0 4.0 1.00 10 0.02 

Back-Hoe 1.0 1.0 10.00 650 0.80 

Annual Emissions From Offroad Source Activity (Lb/Year) 4.43 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: A.1 Land Preparation 

 

 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source Equipment 
(Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Water Truck 1.0 7.0 8.48 400 0.58 

Loader 1.0 4.0 2.50 100 0.04 

35 Yard Dump Truck 1.0 2.0 1.00 400 0.02 

Grader 1.0 4.0 2.50 175 0.15 

Skip & Scrap (Backhoe) 1.0 1.0 1.00 100 0.00 

Big Scrapper 1.0 2.0 2.50 362 0.11 

Dozer (D9R) 1.0 1.0 1.00 255 0.03 

Low Bed Truck/Trailer 1.0 2.0 0.50 400 0.01 

Dump Truck 10 Wheels 1.0 1.0 0.50 400 0.00 

Backhoe 1.0 2.0 0.54 100 0.00 

Loader 1.0 3.0 2.50 100 0.03 

Loader 1.0 2.0 1.00 100 0.01 

Escavator (Backoe/tracks) 1.0 1.0 1.00 163 0.01 

Dozer (D8T) 1.0 1.0 1.00 255 0.03 

End Dump Truck & Trailer 1.0 1.0 0.50 400 0.00 

Grader 1.0 1.0 0.50 175 0.01 

Annual Emissions From Offroad Source Activity (Lb/Year) 1.03 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: B.1 Drilling Survey 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Rig 1.0 1.0 12.00 100 0.58 

Cement Truck 1.0 1.0 12.00 400 0.12 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.70 
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2029/2035 Emission from a 10,000 Ft. Well 

Construction Activity: C.1 Well Drilling 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Portable Crane 1.0 2.00  8.00 230 0.19 

Port Light Stands 5.0 24.0 12.00 20 1.61 

Portable Gen. Hydraulic Power 1.0 24.0 22.00 80 2.30 

Portable Gen. DSM/Trailers 2.0 24.0 24.00 100 6.27 

Portable Gen. Mud Separator 1.0 23.0 22.00 420 3.94 

Rotary Table or Top Drive 1.0 23.0 22.00 144 2.28 

Diesel Engine For Hoist 1.0 23.0 22.00 996 37.47 

Diesel Engine For Hoist 1.0 23.0 22.00 981 36.90 

Diesel Engine for Mud Pump 1.0 23.0 22.00 1145 43.07 

Annual Emissions From Offroad Source Activity (Lb/Year) 134.03 
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2029/2035 Emissions from a 10,000 Ft Well 

Construction Activity: D.1 Well Completion 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile Source 
Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Accumulator Generator 1.0 13.0 24.00 100 1.70 

Filter Skid (Pump) 1.0 2.0 3.00 90 0.03 

Acid Pump #1 (Hydraulic Oil Pump) 1.0 1.0 22.00 175 0.12 

Acid Pump #2 (Acid Fluid Pumping) 1.0 1.0 22.00 765 1.01 

Generator for Doghouse for WO Rig 1.0 13.0 24.00 70 1.19 

3 Light Plants for WO Rig 3.0 13.0 12.00 20 0.52 

Diesel Engine for COROD or Other 1.0 1.0 22.00 450 0.51 

Portable Den. Mud Separator 1.0 13.0 22.00 420 2.22 

Rotary Table or Top Drive 1.0 13.0 22.00 135 1.21 

Diesel Engine for Hoist 1.0 13.0 22.00 455 6.67 

Diesel Engine for Hoist 1.0 13.0 22.00 442 6.48 

Diesel Engine for Mud Pump 1.0 13.0 22.00 424 6.22 

Annual Emissions From Offroad Source Activity (Lb/Year) 27.88 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: E.1 Well Flowline 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Side Boom D4/Crawler 1.0 3.0 10.00 520 0.15 

Backhoe 1.0 3.0 10.00 95 0.12 

Pipe Fitting or Welders 1.0 3.0 10.00 40 0.07 

Hydrotest Pump 1.0 1.0 1.00 20 0.00 

Forklift 1.0 3.0 10.00 125 0.08 

Other Equipment/Bending Machine 1.0 3.0 10.00 80 0.31 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.73 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: F.1 Pump Unit 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Power Generator 1.0 2.0 8.00 10 0.01 

Backhoe 1.0 2.0 4.00 80 0.03 

Welder 1.0 2.0 8.00 25 0.02 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.06 
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2029/2035 Emissions from a 10,000 Ft. Well 

Construction Activity: G.1 Electrical 

 

Vehicle Category and Use Equipment Engine Emissions from Offroad Mobile 
Source Equipment (Lb/Well) 

Description of Offroad Equipment Count Op Days Hr/Day HP PM10 

Line Truck 1.0 4.0 10.00 250 0.20 

Bucket Truck 1.0 4.0 10.00 250 0.20 

Electrical Service Truck 1.0 4.0 1.00 300 0.02 

Power Generators 1.0 4.0 1.00 10 0.00 

Back-Hoe 1.0 1.0 10.00 650 0.19 

Annual Emissions From Offroad Source Activity (Lb/Year) 0.61 
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1. Introduction 
 

Kern County prepared and circulated a Draft Environmental Impact Report and Final 
Environmental Impact Report (FEIR) for amendments to Title 19 of the Kern County Zoning 
Ordinance (Ordinance), Chapter 19.98 (Oil and Gas Production) and related sections of the 
Ordinance in 2015. The Kern County Board of Supervisors unanimously approved the Ordinance 
amendments and certified the FEIR on November 9, 2015 (2015 FEIR). Several parties filed 
lawsuits challenging the adequacy of the certified Environmental Impact Report (EIR) (2015 
FEIR), and the cases were consolidated in the Kern County Superior Court. On April 20, 2018, the 
Court issued a judgment upholding 2015 FEIR except for two issues: (i) impacts to 
rangeland/grazing land, and (ii) impacts from road paving as a potential future measure to reduce 
designated air emissions in lieu of paying a portion of the required air mitigation measure fee. The 
judgment did not vacate any portion of the Ordinance or 2015 FEIR. The County subsequently 
prepared and circulated a Draft Supplemental Environmental Impact Report (2018 SEIR) in 
response to the judgment. The 2018 SEIR was certified by the County Board of Supervisors on 
December 11, 2018, and was not legally challenged. 
 

Several parties appealed the Superior Court judgment on other issues. In October 2019, the 
Appellate Court rejected constitutional claims against the actual Ordinance amendments. On 
February 25, 2020, the Appellate Court issued an opinion concerning the California Environmental 
Quality Act (CEQA) challenges that upheld the Superior Court judgment and the adequacy of the 
certified EIR except for “five areas in which the EIR did not comply with CEQA: (1) mitigation 
of water supply impacts; (2) impacts from PM2.51 emissions; (3) mitigation of conversion of 
agricultural land; (4) noise impacts; and (5) recirculation of the Multi-Well Health Risk 
Assessment (MWHRA) for public review and comment.” The opinion set aside the previously 
approved Ordinance amendments and the certification of the 2015 FEIR. The opinion further 
directed the County, “in the event it decides to present the Ordinance (in its present or a modified 
form) to the Board for approval, to correct the CEQA violations identified in this opinion,” to 
prepare “a revised EIR correcting the CEQA violations,” and to prepare and publish “responses to 
the comments received before certifying the revised EIR and reapproving the Ordinance.” The 
County Board of Supervisors rescinded the approved Ordinance amendments and decertified the 
2015 FEIR on May 19, 2020. 

 
1.1. Purpose  
 

The purpose of this Supplemental Water Supply Baseline Technical Report is to provide 
information for the groundwater and water supply impact significance determinations for the 
Supplemental Recirculated Environmental Impact Report (SREIR) for reconsideration by Kern 
County for the adoption of the Zoning Ordinance (2020) for local permitting for oil and gas. It 
provides an update and background for revisions to the analysis of potential Project groundwater 
and water supply impacts for issues identified by the Appellate Court that were described in 
Chapter 4.9 (Hydrology and Water Quality) and Chapter 4.17 (Utilities and Service Systems) of 
the original 2015 FEIR. This report includes updates to the 2015 FEIR to incorporate new 
information identified by the Appellate Court, including the implementation of the Sustainable 
Groundwater Management Act (SGMA) in the Project Area since the original FEIR was certified. 

 
1 PM2.5 = particulate matter up to 2.5 microns in diameter 
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It also includes review and analysis of the original 2015 FEIR water supply Mitigation Measures 
(MM) 4.17-2 to 4.17-4 that were originally proposed to reduce the Project’s impacts on regional 
water supplies will also be addressed.  
 
1.2. Summary of New Information 
 

This report supplements the water supply analysis in the 2015 FEIR with the following 
new information: 
 

• Updated information concerning the formation of Groundwater Sustainability 
Agencies (GSAs) and the adoption of Groundwater Sustainability Plans (GSPs) in the 
Project Area. 

• Updated information concerning Project Area groundwater conditions and regional 
water supply and demand through the end of Water Year 2019 as summarized in the 
first annual report for the Kern County Subbasin (KCS) published on April 1, 2020 
(KCGSAs 2020). 

• Summaries of regional water supply and demand, and groundwater sustainability 
projections published for the KCS by the GSAs with statutory authority and obligations 
to prepare a consolidated water budget that incorporates multiple potential hydrological 
and climate change conditions from 2020 to 2070 under the SGMA. 

• Summaries of the discussion of oil and gas activity in each of the five GSPs and 15 
Management Area plans adopted for the KCS and the analysis of the relationship 
between these and the achievement of SGMA sustainable groundwater management 
requirements in each plan. 

• Data for California oil and gas industry produced water generation and disposal and 
use of water supplies suitable for domestic or irrigation purposes, compiled by the state 
Department of Conservation, California Geologic and Energy Management Division 
(CalGEM) in quarterly water use reports for California.  

• Summary of water well application information submitted to the County in accordance 
with the temporary provisions of the California Water Code effective from January 1, 
2018, to January 30, 2020, to assist with the development of GSPs for critically 
overdrafted basins. 

• Updated information concerning hydrological conditions since the end of the most 
recent drought in 2016 and new information concerning oil and gas activity in the 
County affected by state regulatory developments, the coronavirus pandemic and 
sharply declining oil prices in late 2019 and 2020. 
 

2. Summary of 2015 Final Environmental Impact Report Water Supply Analysis 
 

This section summarizes the analysis of groundwater and water supply impacts in the 2015 
FEIR, which is incorporated as an appendix to the SREIR. Except where otherwise noted, all 
defined terms in this report, including “Project,” “Project Area,” and the “Western,” “Eastern,” 
and “Central” “Subareas,” refer to the definitions of these terms in the 2015 FEIR.  

 
Kern County accounts for about 80 percent of total California oil and gas production and 

is one of the largest oil and gas producing counties in the United States. Oil-bearing formations in 
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the Project Area include a mixture of usually saline or other poor-quality groundwater and 
hydrocarbons. Production wells extract a mixture of water and hydrocarbons that is separated in 
surface facilities, typically a series of tanks or “tank batteries,” where lighter oil and gas 
compounds are isolated and skimmed from the heavier water. Residual water generated by the 
hydrocarbon separation process is generally referred to as “produced water” in the context of oil 
and gas exploration and production. The 2015 FEIR estimated that 234,959 acre-feet per year 
(AFY) of produced water was extracted by oil and gas activities in the Project Area in 2012. The 
volume of produced water was projected to increase to 321,894 AFY in 2035 with the 
implementation of the Project. In 2012, 88,812 AFY of produced water was reused for oil and gas 
activities in the Project Area, including water and steam injections, pressure maintenance and well 
pulling, coil tubing, dust control, and surface facility construction. The amount of produced water 
reused for these purposes was projected to increase to 121,412 AFY by 2035. Most of the produced 
water that is not needed for oil and gas activities is reinjected into the oil-bearing region from 
which it was extracted to maintain geologic stability in operating oil fields in accordance with 
applicable state and federal laws and regulations. Produced water has also been treated and blended 
with other water supplies for irrigation use by growers in the Project Area, particularly in the 
Eastern Subarea of the Project Area, adjacent to the Sierra Nevada foothills. 

 
Certain oil and gas activities, such as new well construction, maintenance involving mud 

services, acidizing, coil tubing and well pulling, domestic water use by oil and gas personnel, well 
abandonment, and steam production require higher-quality water than can be obtained from 
produced water to meet environmental, health, and safety requirements or to avoid adverse 
chemical reactions. The 2015 FEIR estimated that 8,778 AFY of water suitable for domestic or 
irrigation purposes was used by oil and gas activities in the Project Area in 2012. The volume of 
domestic or irrigation-quality water used for oil and gas activities was projected to increase to 
11,761 AFY in 2035, an increase of 2,983 AFY from 2012 levels. The analysis indicated that 
approximately 92 percent of all oil and gas industry water demand in the Project Area is met by 
reusing produced water, and about 8 percent of the industry’s total water demand uses water 
suitable for domestic or irrigation purposes. 

 
To analyze potential groundwater and water supply impacts, the 2015 FEIR estimated and 

projected other domestic and irrigation-quality water use in the Project Area, including agricultural 
and urban use. Agricultural demand in the Project Area was estimated to be 2,635,916 AFY. 
Average Project Area urban demand was estimated to be 237,029 AFY in 2015, which would 
increase as urban areas and population grow to 301,736 AFY by 2035. These demands, plus 
domestic and irrigation water use by oil and gas activities, were compared with available and 
anticipated Project Area supplies during average, single dry, and multiple dry hydrologic years.  

 
The Project Area uses surface water imported by the State Water Project (SWP), the federal 

Central Valley Project (CVP) and obtained from the Kern River and other local sources. The 2015 
FEIR analysis considered the availability of these supplies during drier periods, when surface 
water deliveries would be reduced and as a result of regulatory constraints. The 2015 FEIR noted 
that, particularly in response to the state’s severe drought, groundwater extraction was increasing 
to compensate for reduced surface water supplies and depleting groundwater in the Project Area. 
At the time the 2015 FEIR was certified, the KCS designated by the California Department of 
Water Resources (DWR) extended to the southern boundaries of the Project Area, and the entire 
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basin was designated as high priority and critically overdrafted. Under these conditions, the SGMA 
required that one or more GSAs be formed by June 30, 2017, to implement the SGMA in the basin. 
The GSAs were further required to adopt one or more GSPs covering the basin by January 31, 
2020, and to achieve SGMA sustainable groundwater management requirements over the next 20 
years. No GSAs had been formed and no GSPs adopted for the KCS by November 2015 when the 
FEIR was certified. For analysis purposes, the 2015 FEIR assumed that groundwater would be 
used in approximately the same average annual extraction volumes that had historically occurred 
in the Project Area, which were estimated to range from about 1.3 million AFY in average water 
years to 1.6 million AFY in drier years. The 2015 FEIR stated that groundwater use would likely 
vary under future conditions when GSPs were adopted and implemented in the region to meet 
SGMA requirements and that the estimated groundwater use in the analysis was not intended to 
represent the safe yield of regional aquifers. The analysis indicated that, if historical groundwater 
extractions were assumed to occur, domestic and irrigation water supplies would be sufficient to 
meet demand in average years, although the margin of supply relative to demand would fall over 
time. Even with continued historical levels of groundwater use, however, the analysis showed that 
significant domestic and irrigation water supply shortfalls would occur in single dry and multiple 
dry years. By 2035, the analysis indicated that demand for domestic and irrigation water would 
exceed supply by 817,127 AFY in a single dry year and up to 383,042 AFY during a multiple-year 
drought. 

 
The oil and gas industry was estimated to account for about 0.34 percent of domestic and 

irrigation quality water use in 2015 and was projected to use 0.40 percent of total Project Area 
supplies in 2035 with the implementation of the Project. Due to increased groundwater use in 
response to constrained surface supplies, and SGMA sustainability requirements that could also 
constrain future groundwater use, the 2015 FEIR concluded that there was no surplus water 
available in the Project Area to meet domestic and irrigation demand. Any domestic and irrigation 
water use reduces potential supplies for other purposes and users. Consequently, although the oil 
and gas industry would use relatively small amounts of domestic and irrigation-quality water in 
the Project Area, the industry’s projected demand was considered to be a significant impact on 
regional domestic and irrigation water supplies and groundwater.  

 
The 2015 FEIR considered several potential mitigation measures that could reduce this 

impact to a less than significant level. Due to several technological and regulatory constraints, 
including potentially significant environmental impacts that could be associated with several 
possible measures, such as increased greenhouse gas emissions from produced water treatment 
and distribution, or concentrated treatment waste disposal, none would feasibly avoid impacts to 
groundwater and water supply. The 2015 FEIR included MMs 4.17-2 to 4.17-4 in an effort to 
reduce these impacts, primarily by encouraging oil and gas operators to develop methods for 
treating and reusing more produced water to meet oil and gas water needs or for other domestic or 
irrigation uses in conjunction with the pending implementation of the SGMA in the Project Area. 
Project impacts to groundwater and water supplies were, however, determined to be significant 
and unavoidable. In November 2015, the County Board of Supervisors adopted a Statement of 
Overriding Considerations for these impacts in conjunction with the certification of 2015 FEIR. 

 
The Appellate Court subsequently found that MMs 4.17-2 to 4.17-4 violated CEQA 

because they did not require or result in specific, quantifiable reductions in oil and gas domestic 
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and irrigation water use and that the Board of Supervisors thus lacked sufficient information 
concerning the net magnitude of the significant and unavoidable water supply impacts for which 
the Statement of Overriding Considerations was adopted. The Appellate Court directed the County 
to supplement the 2015 FEIR groundwater and water supply analysis with new information 
concerning SGMA implementation and groundwater conditions in the Project Area since the FEIR 
was certified and to reconsider the 2015 FEIR analysis of impacts to these resources if they move 
forward to reconsider adoption of the ordinance.  

 
3. Updated Water Supply Regulatory Setting  

 
This section updates the regulatory setting for the Project Area, including the adoption of 

SGMA emergency regulations by the DWR, the status of SGMA basin priority designations, GSA 
formation, and GSP adoption, and other regulatory changes affecting groundwater and water 
supply in the Project Area based on new information since November 2015.  

 
3.1. Department of Water Resources Emergency Regulations Implementing the 
Sustainable Groundwater Management Act. 

 
California enacted the SGMA (Water Code §10720 et seq.) in 2014. This act requires that 

all state groundwater subbasins designated as high priority or critically overdrafted by the DWR 
must be managed under a GSP, or a coordinated set of GSPs, by January 31, 2020. Subbasins 
designated as medium-priority basins that are not subject to critical overdraft conditions must be 
managed under a GSP by January 31, 2022. Where GSPs are required, one or more local GSAs 
must be formed to cover the basin, with exclusive groundwater management authority in the GSA 
boundaries, and prepare and implement applicable GSPs. The SGMA does not apply to subbasins 
that are managed under a court-approved adjudication, or to low- or very low–priority subbasins 
(the SGMA allows lower priority basins to voluntarily form GSAs and implement GSPs). The 
purpose of a GSP is to ensure that, 20 years after adoption of the plan, the following “undesirable 
results” as defined in the SGMA are avoided: 

 
• Chronic lowering of groundwater levels (not including overdraft during a drought, if a 

basin is otherwise managed); 
• Significant and unreasonable reductions in groundwater storage; 
• Significant and unreasonable seawater intrusion; 
• Significant and unreasonable degradation of water quality; 
• Significant and unreasonable land subsidence; and 
• Surface water depletions that have significant and unreasonable adverse impacts on 

beneficial uses.  
 
SGMA Section 10727 provides that a GSP may be: (1) a single plan covering the entire 

basin developed and implemented by one GSA; (2) a single plan covering the entire basin 
developed and implemented by multiple GSAs or (3) subject to Water Code Section 10727.6, 
multiple plans implemented by multiple GSAs and coordinated pursuant to a single coordination 
agreement that covers the entire basin. Section 10727.6 requires that GSAs “intending to develop 
and implement multiple groundwater sustainability plans…coordinate with other agencies 
preparing a groundwater sustainability plan within the basin to ensure that the plans utilize the 
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same data and methodologies for the following assumptions in developing the plan: (a) 
Groundwater elevation data. (b) Groundwater extraction data. (c) Surface water supply. (d) Total 
water use. (e) Change in groundwater storage. (f) Water budget. (g) Sustainable yield.”  

 
SGMA Section 10733.2 requires the DWR to draft and adopt emergency regulations for 

the evaluation and implementation GSPs and GSP alternatives, and subbasin planning 
coordination agreements. The California Water Commission unanimously approved SGMA- 
emergency regulations proposed by the DWR on May 18, 2016. The emergency regulations 
became effective on August 15, 2016, and will remain in place until amended by the DWR in a 
subsequent rulemaking. For ease of reference, this report will refer to the currently applicable 
SGMA emergency regulations as the “SGMA regulations.” 

 
Sections 340 to 340.4 of the regulations implement SGMA Section 10722.2, which allows 

for the modification of existing groundwater basin boundaries identified by the DWR and basin 
priority designations under the SGMA. Sections 354.12 to 354.20 of the SGMA regulations define 
the “basin setting” information that must be included in a GSP. Section 354.12 requires that the 
basin setting information “shall be prepared by or under the direction of a professional geologist 
or professional engineer.” Section 354.14 requires the preparation of a “descriptive hydrogeologic 
conceptual model of the basin based on technical studies and qualified maps that characterizes the 
physical components and interaction of the surface water and groundwater systems in the basin.” 
Section 354.16 requires “a description of current and historical groundwater conditions in the 
basin, including data from January 1, 2015, to current conditions, based on the best available 
information….”  

 
Section 354.18 requires that each GSP “include a water budget for the basin that provides 

an accounting and assessment of the total annual volume of groundwater and surface water 
entering and leaving the basin, including historical, current and projected water budget conditions, 
and the change in the volume of water stored.” Section 354.18(c) requires the development of a 
“current, historical, and projected water budget for the basin,” including “current inflows and 
outflows for the basin using the most recent hydrology, water supply, water demand, and land use 
information…starting with the most recently available information and extending back a minimum 
of 10 years.” The plan must also include a “projected water budget” that estimates “future baseline 
conditions concerning hydrology, water demand and surface water supply availability or reliability 
over the planning and implementation horizon.” Sections 354.18(c)(A)-(C) require that the 
planning and implementation horizon extend for 50 years and include the following:  

 
(a)  “utilize 50 years of historical precipitation, evapotranspiration, and streamflow 

information as the baseline condition for estimating future hydrology” and “as the 
baseline condition used to evaluate future scenarios of hydrologic uncertainty 
associated with projections of climate change and sea level rise;” 

(b)  “utilize the most recent land use, evapotranspiration, and crop coefficient 
information as the baseline condition for estimating future water demand” and “as 
the baseline condition used to evaluate future scenarios of water demand 
uncertainty associated with projected changes in local land use planning, 
population growth, and climate;” and 
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(c) “utilize the most recent water supply information as the baseline condition for 
estimating future surface water supply” and “as the baseline condition used to 
evaluate future scenarios of surface water supply availability and reliability as a 
function of the historical surface water supply …and the projected changes in local 
land use planning, population growth, and climate.” 

 
Section 354.18 states that the DWR will provide “the California Central Valley Groundwater-
Surface Water Simulation Model (C2VSIM) and the Integrated Water Flow Model (IWFM) for 
use…in developing the water budget” and that GSAs may develop their own water budget 
methodologies.  
 

Section 354.20 states that a GSA “may define one or more management areas within a 
basin if the [GSA] has determined that creation of management areas will facilitate implementation 
of the [GSP]. Management areas may define different minimum thresholds and be operated to 
different measurable objectives than the basin at large, provided that undesirable results are 
defined consistently throughout the basin.” Section 354.24 requires that each GSA “shall establish 
in its [GSP] a sustainability goal for the basin that culminates in the absence of undesirable results 
within 20 years of the applicable statutory deadline.” Section 354.44 states that each GSP “shall 
include a description of the projects and management actions the [GSA] has determined will 
achieve the sustainability goal for the basin, including projects and management actions to respond 
to changing conditions in the basin.”  

 
Section 357.4 implements SGMA Section 10727(b)(3) and requires that GSAs “intending 

to develop and implement multiple” GSPs for a basin “shall enter into a coordination agreement 
to ensure that the Plans are developed and implemented utilizing the same data and methodologies, 
and that elements of the Plans necessary to achieve the sustainability goal for the basin are based 
upon consistent interpretations of the basin setting.” Section 357.4(b) requires that the coordination 
agreement demonstrate that the GSAs “have used the same data and methodologies for 
assumptions described in Water Code Section 10727.6,” including “groundwater elevation data…a 
coordinated water budget for the basin, as described in Section 354.18, including groundwater 
extraction data, surface water supply, total water use, and change in groundwater in storage” and 
“sustainable yield for the basin, supported by a description of the undesirable results for the basin, 
and an explanation of how the minimum thresholds and measurable objectives defined by each 
Plan relate to those undesirable results, based on information described in the basin setting.” 
Section 357.4(c) provides that “the coordination agreement shall be submitted to the Department 
together with the [GSPs] for the basin and, if approved, shall become part of the [GSP] for each 
participating [GSA].” Section 357.4(h) requires that the DWR “evaluate a coordination agreement 
for compliance with the procedural and technical requirements… to ensure that the agreement is 
binding on all parties, and that provisions of the agreement are sufficient to address any disputes 
between or among parties to the agreement” 

 
Section 356.2 requires that each GSA submit an “annual report” to the DWR by April first 

of each year following GSP adoption covering the preceding water year. Section 351(am) defines 
a “water year” as the period from October 1 through the following September 30, inclusive. Section 
351(an) defines a “water year type” as the DWR’s classification of the amount of annual 
precipitation in a basin. The annual report must include descriptions of “groundwater elevation 
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data,” “groundwater extraction for the preceding water year,” “surface water supply used or 
available for use, for groundwater recharge or in-lieu use shall be reported based on quantitative 
data that describes the annual volume and sources for the preceding water year,” “total water use 
…using the best available measurement methods by water use sector” and “water source type,” 
“change in groundwater in storage,” and “a description of progress towards implementing the 
[GSP].” Section 355.8 requires that the DWR publicly post the report online, provide written notice 
if additional information is required, and “review information contained in the annual report to 
determine whether the [GSP] is being implemented in a manner that will likely achieve the 
sustainability goal for the basin.” 

 
Section 355 describes procedures for DWR review and approval of an adopted GSP. 

Section 355.2(c) provides that each GSP will be subject to a minimum public review and comment 
period of 60 days. Section 355.2(e) states that the DWR “shall evaluate” a GSP “within two years 
of its submittal date and issue a written assessment” including whether the GSP is “approved,” 
“incomplete” or “inadequate.” 

 
3.2. Sustainable Groundwater Management Act Prioritization, Groundwater 
Sustainability Agency Formation, and Groundwater Sustainability Plan Adoption in the 
Project Area. 

 
 As shown in Figure 1, DWR-designated groundwater subbasin 5-022.14, which is called 
the “Kern County Subbasin” (KCS), underlies a significant majority of the Project Area and each 
Subarea. The KCS extends north from the White Wolf fault in the southern portion of the Project 
Area to the foothills bordering the Project Area to the east and west, and to the northern boundary 
of the County. In 2016, the DWR approved a basin boundary modification for the KCS that 
resulted in the creation of new subbasin 5-022.18, the “White Wolf subbasin,” in the southern 
portion of the Project Area south of the White Wolf fault. The White Wolf subbasin was a part of 
the KCS prior to the approved boundary modification. 
 

A small portion of subbasin 5-022.13, the “Tule subbasin,” extends into the Central 
Subarea of the Project Area from Tulare County to the north. A portion of subbasin 5-022.17, the 
“Kettleman Plain subbasin” extends into the Western Subarea, and a small part of subbasin 5-
022.12, the “Tulare Lake subbasin” extends into the Central Subarea, from Kings County to the 
north. Small portions of Basin 3-019, the “Carrizo Plain basin,” and Basin 3-013, the “Cuyama 
Valley basin,” extend into the far southwest corner of the Western Subarea from San Louis Obispo 
County to the west. 

 
 The DWR has designated the KCS, the Tule subbasin, the Tulare Lake subbasin, and the 
northern part of the Cuyama Valley basin, including the small portion extending into the southwest 
corner of the Project Area, as high-priority and critically overdrafted. The SGMA requires that 
GSPs be adopted for these basins by January 31, 2020. The White Wolf subbasin was designated 
as medium priority when the basin boundary adjustment affecting the KCS was approved in 2016. 
A GSP is required for the White Wolf subbasin by January 31, 2022. The Carrizo Plain basin and 
the Kettleman Plain subbasin are low- or very low–priority basins and do not require GSPs under 
the SGMA (DWR 2020).   



5-022.13 SAN JOAQUIN
VALLEY - TULE

K E R N  C O U N T Y

SA N  L U I S  O B I S P O  C O U N T Y

SA N T A  BA R B A R A  C O U N T Y

WascoWasco

MaricopaMaricopa

ArvinArvin

DelanoDelano

ShafterShafter

McFarlandMcFarland

BakersfieldBakersfield

TaftTaft

East Area
Central Area

West Area

6-044
ANTELOPE

VALLEY

3-013 CUYAMA
VALLEY

5-028
TEHACHAPI

VALLEY WEST

3-019
CARRIZO

PLAIN

5-026 WALKER
BASIN CREEK
VALLEY

5-025
KERN
RIVER

VALLEY

5-022.18 SAN
JOAQUIN VALLEY

- WHITE WOLF

5-022.17 SAN
JOAQUIN VALLEY -
KETTLEMAN PLAIN

5-022.14 SAN
JOAQUIN VALLEY
- KERN COUNTY

5-022.12
SAN JOAQUIN VALLEY -
TULARE LAKE

3-004.06 SALINAS
VALLEY - PASO
ROBLES AREA

3-012.01 SANTA
MARIA RIVER VALLEY
- SANTA MARIA

§̈¦5

£¤58

£¤223

£¤178

£¤46

£¤33

£¤204

£¤119

£¤166

£¤184

£¤58

£¤65

£¤43

£¤155

£¤33

£¤178

£¤41

£¤58

£¤99

£¤166

Reference FigureF i g u r e  1
DW R - D e s i g n a t e d  G r o u n d w a t e r  B a s i n s  a n d
S u b b a s i n s  i n  t h e  P r o j e c t  A r e a  J u n e  2 0 2 0

July 2020

Data Sources:  California Department of Water Resources 2019, DOGGR 2013, ESRI 2020, Kern County
Service Layer Credits: Copyright:(c) 2014 Esri

O
0 10

Miles

Project Boudnary / Sub Area

Oil/Gas Core Area

SGMA Groundwater Basin

County Boundary

Kern County

Highways

City Limits

L:\Buffalo\KernCounty_EIR\Map\mxd\20200701_Groundwater\01_SGMA_GroundWaterBasins.mxd

Fresno
Inyo

Kern

Kings

Los
Angeles

Monterey

Sa
n 

Be
rn

ar
di

noSan Luis
Obispo

Santa
Barbara

Tulare

Ventura

Oil/Gas Tier Levels

Tier 1

Tier 2

Tier 3

Tier 4

Tier 5



 
 
 
 
 
 

This page intentionally left blank. 



Page 11 of 87 

 The SGMA requires that GSAs with exclusive jurisdiction over a basin or portion of a 
basin that they will regulate be created for high- and medium-priority basins by June 30, 2017. As 
shown in Figure 2, GSAs have been formed for all of the high- and medium-priority basins and 
subbasins in the Project Area, including the KCS, the Tule subbasin, the Tulare Lake subbasin, the 
Cuyama Valley basin, and the White Wolf subbasin. No GSAs are required or have been formed 
for the Carrizo Plain basin or the Kettleman Plain subbasin. 
 

As shown in Figure 3, GSPs have been adopted for all of the high-priority and critically 
overdrafted basins and subbasins in the Project Area, including the KCS, the Tule subbasin, the 
Tulare Lake subbasin, and the northern portion of the Cuyama Valley basin. The White Wolf 
subbasin must be covered by a GSP by January 31, 2022, and no GSP has yet been adopted. No 
other GSPs are required in the Project Area under the SGMA. 

 
3.3. Project Area Groundwater Sustainability Plans, Administrative Oil Fields, and 
Core Areas 
 

The GSPs for the Tule subbasin, the Tulare Lake subbasin, and the Cuyama Valley basin 
have been adopted for groundwater basins that are located almost entirely outside of the Project 
Area and Kern County. None of the small portions of these GSPs in the Project Area underlie an 
existing administrative oil field boundary or an oil and gas Core Area in the Project Area. The 
applicable GSPs for these basins were reviewed for references to oil and gas activities. None of 
these GSPs indicate that oil and gas activities, and specifically oil and gas operations within the 
Project Area, would significantly affect the attainment of SGMA objectives within each plan.  

 
A small portion of the low-priority Carizzo Plain basin extends into the southwest portion 

of the Project Area. There are no administrative oil field boundaries or Core Areas in this location. 
The Carizzo Plain basin does not require a GSP, and no GSA has been formed for the potential 
development of a GSP in accordance with the SGMA. A portion of the Kettleman Plain subbasin 
extends into the northwest portion of the Project Area and underlies a small amount of the 
administrative oil fields and Core Areas in the Project Area. Oil and gas activity has historically 
occurred in the Kettleman Plain subbasin for several years. The Kettleman Plain basin is 
designated by the DWR as lower priority and does not require a GSP; no GSA has been formed 
for the potential development of a GSP in accordance with the SGMA. 

 
As shown in Figure 1, the KCS covers approximately 1.8 million acres and underlies the 

vast majority of the administrative oil fields and Core Areas in the Project Area and each of the 
three Subareas. The basin has been designated as high priority and critically overdrafted by the 
DWR. As required by SGMA, 11 GSAs were formed in 2017 for the KCS: the Cawelo GSA, the 
Kern Groundwater Authority GSA, the McFarland GSA, the Pioneer GSA, the Semitropic Water 
Storage District (SWSD) GSA, the West Kern Water District (WKWD) GSA, the Greenfield 
County Water District GSA, the Kern River GSA, the Olcese GSA, the Buena Vista Water Storage 
District GSA, and the Henry Miller Water District GSA (see Figure 2). 

 
As shown in Figure 3, as of January 31, 2020, the KCS is covered by five GSPs, some of 

which include areas regulated by multiple GSAs. The largest GSP is the Kern Groundwater 
Authority GSP (KGAGSP), which includes about 1.2 million acres of the KCS. The second largest 
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GSP is the Kern River GSP (KRGSP), which covers about 230,830 acres and includes the City of 
Bakersfield, the Kern Delta Water District, Kern County Water Agency Improvement District No. 
4, the North of the River Municipal Water District/Oildale Mutual Water Company, and the East 
Niles Community Services District and the Greenfield GSA. The Henry Miller GSP plan area is 
located to the west of the KRGSP planning area in the Western Subarea of the Project Area. The 
Buena Vista GSP covers portions of the Western and Central Subareas in the northern portion of 
the Project Area. The Olcese GSP area is located on the eastern edge of the Eastern Subarea near 
the Kern River. 
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Consistent with Section 354.20 of the SGMA regulations, 15 Management Area Plans have 

been prepared in conjunction with the KGAGSP. The management areas were created by water 
districts and member agencies under the KGA to support groundwater sustainability in the SKCS. 
The majority of the management areas in the region reflect established local water district 
boundaries. Water districts and member agencies under the KGA maintain and manage water 
rights, contracts, and governing agreements in their regions. The KGAGSP states that by creating 
their own management areas, water districts and KGA members can maintain and manage 
maximum flexibility and control over SGMA compliance and implement projects and 
management actions applicable to their respective service areas (KGA 2020). The Management 
Area Plans in the KGAGSP are listed below: 
 

• Arvin-Edison Water Storage District (AEWSD) Management Area Plan (EKI 
Environment & Water 2019a) 

• Cawelo GSA Management Area Plan (Cawelo GSA 2019) 
• Eastside Water Management Area (EWMA) Plan (EKI Environment & Water 2019b) 
• Kern County Water Agency – Pioneer Project Plan (Woodard & Curran 2019a) 
• Kern Water Bank Authority (KWBA) GSP (Parker 2019) 
• Kern-Tulare Water District (KTWD) Management Area Plan (KTWD 2019) 
• North Kern Water Storage District (NKWSD)- Shafter-Wasco Irrigation District 

(SWID) Management Area Plan (GEI Consultants 2019a) 
• Rosedale-Rio Bravo Management Area Plan (KGA 2019) 
• SWSD GSA Management Area Plan (GEI Consultants 2019b) 
• SWID 7th Standard Annex Area Management Area Plan (EKI Environment & Water 

2019c) 
• Southern San Joaquin Municipal Utility District Management Area G Plan (GEI 

Consultants 2019c) 
• Tejon-Castac Water District (TCWD) Management Area Plan (EKI Environment & 

Water 2019d) 
• WKWD Management Area Plan (Woodard & Curran 2019b) 
• Westside District Water Authority (WDWA) Management Area Plan (Aquilogic, Inc. 

2019) 
• Wheeler Ridge-Maricopa Water Storage District Management Area Plan (EKI 

Environment & Water 2019e) 
 

Figure 4 shows the locations of the KGA member agencies included in the 15 Management 
Area Plans. The KGAGSP and the KGA Management Area Plans include most of the Project Area 
in the KCS subject to County jurisdiction. 
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Figure 4 Locations of KGAGSP Member Agencies (KGA 2020) 
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The KRGSP includes an approximately 93,473-acre Urban Management Area, an 
approximately 132,282-acre Agricultural Management Area, and an approximately 5,045-acre 
groundwater Banking Management Area (KRGSA 2020). The Buena Vista GSP includes the 
Maples Management Area and the Buttonwillow Management Area (BVWSD GSA 2020). The 
Olcese GSP is being managed as a single Management Area (EKI Environment & Water 2020). 
The Henry Miller GSP area is also a managed as a single Management Area focused on the Buena 
Vista Lakebed in the Project Area (Luhdorff & Scalmanini 2020).  

 
There are approximately 440,950 acres of lands in the KCS that are not within an 

established water district (“non-districted” land). In certain parts of California, non-districted lands 
are covered for SGMA purposes by County governments that form a GSA or directly participate 
in a GSA. Kern County was initially a member of the KGA but withdrew in December 2018. The 
KGA, KGA member agencies, and the Kern County Water Agency subsequently extended SGMA 
coverage by means of landowner agreements to approximately 242,180 acres of non-districted 
lands in the HCS. The KGAGSP indicates that there are approximately 198,770 acres of remaining 
non-districted lands in the subbasin not currently covered, most of which are grazing lands or lands 
associated with oil production where minimal or no groundwater usage exists. Non-districted 
landowners that do not desire SGMA coverage under the KGA GSP will eventually be removed 
from the KGA GSA boundary and will report directly to the State Water Resources Control Board 
for SGMA purposes. The KGAGSP states that management plans and groundwater models 
developed for the KCS have been coordinated to cover non-districted lands in the historic, baseline 
and future projections for the subbasin. The GSAs in the KCS have also agreed to monitor non-
districted lands and to include the monitoring data in the annual reports required by the SGMA 
(KGA 2020). 

 
The GSPs were adopted and submitted to the DWR by January 31, 2020, in accordance 

with SGMA. The DWR maintains an online website (the “SGMA Portal”) that provides current 
information about GSAs, GSPs, and other SGMA information. The SGMA Portal shows that the 
comment period for the five KCS GSPs ended on June 3, 2020, after an extension for the 
coronavirus emergency in the state. None of the GSPs for the KCS have as yet been approved by 
the DWR in accordance with the SGMA regulations. 
 
3.4. Kern County Subbasin Coordination Agreement and Coordinated Water Budget 

 
As required by the SGMA and the SGMA regulations, in January 2020 the GSAs within 

the KCS executed a Coordination Agreement (KRGSA 2020, Appendix D). The purpose of the 
Agreement is to “comply with SGMA coordination requirements and ensure that the multiple 
GSPs within the [KCS] are developed and implemented utilizing the same methodologies and 
assumptions as required under SGMA and Title 23 of the California Code of Regulations, and that 
the elements of the GSPs are appropriately coordinated to support sustainable management.” The 
agreement establishes a Basin Coordinating Committee, a plan manager, data and information 
exchange procedures, and a coordinated groundwater monitoring network. Consistent with SGMA 
Section 10727.6 and Section 357.4 of the SGMA regulations, the agreement requires that each 
GSP for the KCS use the “same data and methodologies” for “(1) groundwater elevation data; (2) 
groundwater extraction data; (3) surface water supply; (4) total water use; (5) change in 
groundwater storage; (6) water budget; and (7) sustainable yield.” As required by Section 354.18 
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of the SGMA regulations, the Agreement requires that the GSAs “prepare a coordinated water 
budget: for the KCS to provide “an accounting and assessment of the total annual volume of 
groundwater and surface water entering and leaving the [KCS] including historical, current and 
projected water budget conditions and change in the volume of water stored.” A coordinated water 
budget was completed for the KCS in January 2020 and attached to the Coordination Agreement. 

 
The Coordination Agreement, and the coordinated KCS water budget were submitted to 

the DWR in accordance with Section 357.4(g) of the SGMA regulations. The SGMA Portal does 
not include additional information about the status of the Agreement. 

 
3.5 Kern County Subbasin Annual Report. 

 
As required by Section 356.2 of the SGMA regulations, the first annual report for the KCS 

was submitted by the GSAs to the DWR on April 1, 2020 (the “Annual Report”) (KCGSAs 2020). 
The SGMA Portal does not include additional information about the status of the Annual Report. 

 
3.6. Water Well Application Requirements in Critically Overdrafted Basins 

 
In 2017, the California legislature enacted temporary provisions codified in Water Code 

Sections 13808 et seq. that required the submission of certain water information in conjunction 
with applications to a city or county for new wells within a critically overdrafted basin. Among 
other information, Section 13808(a) required that water well applicants provide information 
concerning the location, depth, and proposed capacity of the well; estimated pumping rates; 
anticipated pumping schedules; estimated annual extraction volumes; geologic siting information; 
the distance from any potential sources of pollution onsite and on adjacent properties; the distance 
from ponds, lakes, and streams within 300 feet; existing wells on the property; the size of the area 
to be served by the well; and the planned category of water use, such as irrigation, stock, domestic, 
municipal, industrial, or other use. Section 13808.2 required that the city or county “make the 
information…easily accessible and available to both the public and to groundwater sustainability 
agencies located within the basin where the new well is located,” including “posting the 
information on the city’s or county’s Internet Web site….” These provisions were operative on 
January 1, 2018, and expired on January 31, 2020. During this period, the Kern County Public 
Health Services Department issued permits and water supply certificates for approximately 190 
water wells and issued 374 approvals to drill water wells for property zoned appropriately and with 
an established use. The information required by the temporary provisions of the Water Code was 
provided to the KGA in accordance with Section 13808.2 of the Water Code. 
 
3.7. Underground Injection Control Program Status and Regulatory Update 

 
As discussed in the 2015 FEIR, under the federal Safe Drinking Water Act (SDWA) the 

U.S. Environmental Protection Agency (EPA) may allow for the subsurface injection of fluids 
below, into, and above an underground source of drinking water (USDW) pursuant to federal 
underground injection control (UIC) regulations (40 Code of Federal Regulations [CFR] 144-147). 
A USDW is defined as: (1) any aquifer that supplies a public water system; or (2) contains enough 
groundwater to supply a public water system and either currently supplies drinking water for 
human consumption or contains less than 10,000 milligrams per liter (mg/L) of total dissolved 
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solids (TDS). The UIC regulations cover six classes of injection wells. Class II wells inject fluids 
associated with oil and natural gas production operations, including the disposal of briny produced 
water in deep underground formations to prevent surface contamination of soil.  

 
For oil and gas production and Class II well operations, an aquifer that otherwise meets the 

definition of a USDW may be designated as “exempted” and be used for subsurface injection under 
the UIC program. To be exempted, an aquifer must be determined to not currently serve as a source 
of drinking water and cannot currently or in the future serve as a source of drinking water because 
it is: (1) mineral, hydrocarbon, or geothermal energy producing, or can be demonstrated to contain 
commercially producible minerals or hydrocarbons; (2) situated at a depth or location that makes 
recovery of water for drinking water purposes economically or technologically impractical; or (3) 
so contaminated that it would be economically or technologically impractical to render the water 
fit for human consumption. Alternatively, the UIC regulations provide that an aquifer may be 
exempted from SDWA protection if the TDS content of the ground water is more than 3,000 and 
less than 10,000 mg/L and the aquifer is not reasonably expected to supply a public water system. 
Aquifers containing TDS greater than 10,000 mg/L are not considered to be USDWs under federal 
law and do not need to be exempted for injection to occur (40 CFR 146.4). 
 

California was granted primacy to regulate Class II wells under the SDWA and must meet 
federal requirements for the UIC program, including construction, operating, monitoring and 
testing, reporting, and closure requirements for well owners or operators. Effective January 1, 
2020, the Division of Oil, Gas, and Geothermal Resources (DOGGR), which regulated oil and gas 
activity and the UIC program in California, was replaced by the California Geologic Energy 
Management Division (CalGEM) of the California Department of Conservation (DOC 2020). For 
ease of reference, “CalGEM” in this report includes actions taken by or documents referencing 
DOGGR that occurred prior to the formation of CalGEM. CalGEM regulates the UIC program in 
California under a memorandum of agreement initially executed in 1982 with the EPA. The 
memorandum of agreement, including UIC program and aquifer exemption procedures, was 
revised in July 2018 by CalGEM and the EPA (DOGGR 2018). The state adopted updated UIC 
regulations effective April 1, 2019 (CCR Section 1721 et seq). According to CalGEM, key 
elements in the updated regulations include: stronger testing requirements designed to identify 
potential leaks; increased data requirements to ensure that proposed projects are fully evaluated; 
continuous well pressure monitoring; requirements to automatically cease injection when there is 
a risk to safety or the environment; and requirements to disclose chemical additives for injection 
wells close to water supply wells (CalGEM 2019). 

 
Section 1721(n) of the updated UIC regulations defines a “surface expression” to mean “a 

flow, movement, or release from the subsurface to the surface of fluid or other material such as 
oil, water, steam, gas, formation solids, formation debris, material, or any combination thereof, 
that is outside of a wellbore and that appears to be caused by injection operations.” Section 
1724.11(a) of the updated UIC regulations states that “underground injection projects shall not 
result in any surface expression.” Since April 2019, several suspected or confirmed surface 
expressions have occurred, primarily in the Cymric, Midway Sunset, and McKittrick oil fields in 
the Project Area. One surface expression resulted in the discharge of 31,798 barrels of oil and 
produced water in the Cymric oil field in 2019, the largest since 1990. Governor Gavin Newsom 
visited the site of this expression on July 24, 2019. CalGEM maintains an online tracking summary 



Page 22 of 87 

of surface expressions subject to updated Section 1724.11(a) of the UIC regulations. According to 
CalGEM, the Cymric expression cleanup was completed on October 11, 2019, and resulted in the 
imposition of a civil fine of more than $2.7 million. In June 2020 the CalGEM tracking summary 
stated that “The releases in the Cymric, Midway Sunset, and McKittrick oil fields in Kern County 
are not near population centers or sources of drinking water. All of the expressions are contained 
and are clustered in a few areas” (CalGEM 2019b). 

 
As discussed in the 2015 FEIR, as a result of a permitting review process initiated in 2011, 

state and federal regulators identified several permitted Class II injection wells in California that 
could be discharging fluids into aquifers that met the criteria for a USDW but were potentially not 
exempted under the UIC. By 2015, the state and the EPA developed a process for identifying and 
evaluating any such class II wells. If an aquifer exemption was required, the program would either 
document and process aquifer exemptions for approval by the EPA or shift injection to other 
exempted or non-USDW aquifers.  

 
On March 23, 2020, CalGEM and the State Water Resources Control Board provided the 

EPA with a letter updating the status of the aquifer exemption program. The update states that 
CalGEM is continuing to work in coordination with the State Water Resources Control Board to 
develop, where appropriate, aquifer exemption proposals as a process to address the issue of class 
II injection wells identified as currently permitted for injection into a potential USDW. The update 
includes a list of 30 aquifer exemption proposals, 20 of which are shown to have been approved 
by the EPA and 10 of which continue to be processed. The update also identified eight other aquifer 
exemption proposals where current injection into a potential USDW has not been identified, one 
of which has been approved by the EPA and seven of which continue to be processed. The letter 
states that progress in addressing the aquifer exemptions “continues to demonstrate the State’s 
commitment to protecting public health and the environment while avoiding unnecessary 
disruption of oil and gas production” (CalGEM 2019b). 

 
As discussed in the 2015 FEIR, in 2015 several parties filed a lawsuit against CalGEM, 

contending that the aquifer exemption process implemented by the state and approved by the EPA 
was unlawful. The lawsuit contended that the state had a mandatory duty under the SDWA to order 
the immediate closure of oil and gas wells injecting fluids into unexempted aquifers. The lawsuit 
was denied in September 2016 by the Alameda County Superior Court. In August 2018, the 
Superior Court’s decision was upheld by the California Court of Appeal, which also denied a 
request to review the appellate decision on October 24, 2018 (Ctr. for Biological Diversity v. Cal. 
Dep't of Conservation, (2018) 26 Cal. App. 5th 161). 
 
4. Updated Environmental Setting  
 

This section updates the environmental setting for the Project Area, including water supply 
and demand and groundwater information in the Annual Report (KCGSAs 2020), the water budget 
analysis and scenario results for the KCS over the 2020 to 2070 planning and implementation 
horizon mandated by the SGMA, oil and gas industry references in the five GSPs and 15 
Management Area Plans for the KCS, oil and gas water use reports published by CalGEM, oil and 
gas–related permitting, and economic and fiscal conditions in the County. 
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4.1.  2016–2019 Hydrological and Groundwater Conditions. 
 
 The National Integrated Drought Information System publishes the U.S. Drought Monitor 
(USDM), which is updated each Thursday to show the location and intensity of drought across the 
country, including in California. The USDM identifies areas that are “Abnormally Dry” (D0), 
which is defined as “a precursor to drought, not actually drought,” and “Moderate” (D1), “Severe” 
(D2), “Extreme” (D3) and “Exceptional” (D4) drought conditions. The USDM has been 
maintained since 2000. Figure 4 shows the USDM summary of the percentage of the total land 
area of California in no drought, D0 drought precursor, and D1 to D4 drought conditions. Over the 
last two decades, the USDM shows that California has experienced multiple periods in which 
portions of the state were determined to be in D0 drought precursor and D1 to D4 drought 
conditions. As discussed in the 2015 FEIR, the state experienced a prolonged period of exceptional 
drought, which peaked in July 2014 when more than 58 percent of California was in D4 condition. 
No part of the state has been in D4 condition since 2017. As discussed in the 2018 SEIR, California 
is inherently subject to varying periods of wetter, drier, and severely dry hydrology. Historically 
severe floods occurred in 1861 to 1862, over 150 years ago, which created a 300-square-mile lake 
in the Central Valley and forced the state legislature to abandon Sacramento for 18 months. The 
flooding was immediately followed by a severe and prolonged drought that gripped the state 
through the winter of 1865. Botanists believe that the episodic flooding and droughts in the mid-
19th century facilitated the replacement of native vegetation by hardier invasive plants throughout 
the Central Valley (Burcham 1981).  
 

 
 
Figure 5 U.S. Drought Monitor for California 
 
  Since 2017, no part of the state has been in an exceptional drought (D4). In June 2020 the 
USDW stated that about 17.8 percent of California was in D2 condition, and 3 percent was in D3 
condition. All of these locations extended north from the San Francisco Bay Area to the Oregon 
border. The USDW indicated that 25 percent of the state was in D1 condition and 11.5 percent 
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was considered to be abnormally dry. All of these locations were north of the Project Area. As 
shown in Figure 4, conditions similar to or more severe than those identified for 2020 have 
occurred repeatedly in California over the USDM’s 20-year period of record (NIDIS 2020).  
 

The Annual Report provides groundwater storage information for the KCS from 2016 to 
2019 that is consistent with the significant improvement in the state’s hydrology since the peak 
drought period in July 2014. The Annual Report states that water year 2016 was a dry water year 
type as defined by the DWR and in the SGMA regulations, and groundwater in storage declined 
by 1,229,970 acre‐feet. Water year 2017 was a wet water year type, and storage increased by 
1,722,971 acre‐feet. Water year 2018 was a below normal water year type, and groundwater 
storage declined by 636,030 acre‐feet. Water year 2019 was a wet water year type and storage 
increased by 851,260 acre‐feet. Groundwater in storage over the four‐year period from water year 
2016 to water year 2019 increased by a total of 708,231 acre‐feet, or by an average of 177,058 
AFY. In contrast, groundwater in storage declined by an average of ‐277,114 AFY from water 
year 1995 to water year 2014. (KCSGSAs 2020). 
 
4.2. Water Year 2019 Demand and Supply in the Kern County Subbasin. 
 
 The Annual Report indicates that 1,284,183 acre‐feet of groundwater extractions occurred 
in the KCS during water year 2019. Urban groundwater use was estimated to be 150,892 acre-feet, 
or 12 percent of total extraction. The Annual Report states that “groundwater extractions for all 
urban uses” include “residential, commercial, municipal, industrial, oilfield use, landscaping and 
other uses.” Agricultural groundwater use was estimated to be 1,096,779 acre-feet, 85 percent of 
total extractions. About 3 percent of the groundwater use during water year 2019 was associated 
with “groundwater extractions by managed recharge operations that are returned to either the 
California Aqueduct or Friant‐Kern Canal as a “pump‐in” for water exchanges or for unspecified 
end uses. (KCSGSAs 2020).  
 
 The Annual Report estimates that 2,805,400 acre-feet of surface water was used in the KCS 
area during water year 2019, including 1,627,026 acre-feet of imported federal CVP and SWP 
supplies, 1,065,772 acre-feet of local surface water, and 37,133 acre-feet of recycled and “other” 
supplies. The Annual Report states that 75,469 acre-feet of the KCS water supply in 2019 was 
obtained from “local imported sources” and “surface water from local sources imported from areas 
outside of the Kern County Subbasin.” The report states that the “primary source of local imported 
water is from treated oilfield produced water.” The total water supply reported for the KCS in 
water year 2019 was 4,089,583 acre-feet. (KCGSAs 2020) 
 
 The Annual Report estimates that, net of an approximately 5 percent conveyance loss due 
to canal seepage that contributes to groundwater recharge, total water use in 2019 was 3,878,302 
acre-feet. Urban use, including oil and gas activities, was estimated to be about 199,977 acre-feet. 
Agricultural use was estimated to be about 2,445,679 acre-feet. Other water uses included 
managed wetlands (23,074 acre-feet), managed groundwater recharge (1,173,060 acre-feet) and 
other demand (36,512 acre-feet). (KCGSAs 2020) 
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4.3. Coordinated Kern County Subbasin Water Budget and 2020–2070 Projections. 
 
 As discussed above, in January 2020 the KCS GSAs executed a Coordination Agreement 
and prepared a coordinated water budget in accordance with Section 357.4 of the SGMA 
regulations. The coordinated water budget ensures that all of the GSPs adopted in the KCS are 
based on consistent interpretations of the basin setting and use the same data and methodologies. 
The adopted SGMA goal for the KCS is to “(1) achieve sustainable groundwater management in 
the Kern County Subbasin through the implementation of projects and management actions at the 
member agency level of each GSA; (2) maintain its groundwater use within the sustainable yield 
of the basin as demonstrated by monitoring and reporting groundwater conditions; (3) operate 
within the established sustainable management criteria, which are based on the collective technical 
information presented in the GSPs in the subbasin; and (4) collectively bring the subbasin into 
sustainability and to maintain sustainability over the implementation and planning horizon.” The 
coordinated water budget was used to estimate current conditions for each GSA that are generally 
consistent with the basin-wide results under baseline conditions in the budget as required by 
SGMA (KGA 2020). 

 
The coordinated water budget is based on the DWR’s C2VSim Fine Grid Beta Model with 

Kern County specific modifications (the “C2VSim FG-Kern” model). The model takes account of 
subbasin demand, including historical and projected urban and agricultural water use, and water 
supply, including surface water delivered from the CVP and SWP systems, local surface water, 
and other sources, such as treated produced water from oil and gas activities, that are considered 
to be imports to the subbasin. Groundwater is used as required to meet demand. In drier years, 
more groundwater is used to meet demand in the water budget analysis because surface supplies 
are limited. In wetter years, less groundwater is used because surface supplies are more abundant. 
As required by the SGMA, the coordinated water budget used historical hydrologic data and the 
C2VSim FG-Kern model to estimate the historical condition of the subbasin. Future conditions 
were then analyzed by using a representative series of wet and dry conditions for the region and 
by adjusting surface water availability levels to reflect regulatory and climate change constraints 
under varying delivery reliability assumptions. 

 
The net average annual change in groundwater storage derived from the model indicates 

the extent to which available supplies are sufficient to meet demand without unsustainably 
depleting groundwater. A negative annual average change in groundwater storage in the budget 
indicates that, over an applicable analysis period and hydrological cycle, groundwater use to meet 
demand given assumed surface water supplies would tend to exceed the net amount of groundwater 
recharge and cause one or more SGMA-defined undesirable results. A positive annual average 
change in groundwater storage would indicate that groundwater use to meet demand with other 
assumed water sources would not exceed the basin’s groundwater recharge and would be 
sustainable over time. The coordinated water budget was used to estimate the average annual 
change in stored groundwater for historical conditions (1995 to 2014) and for 2021 to 2070 under 
a baseline, a climate change 2030, and a climate change 2070 scenario. The baseline scenario 
assumes that future surface water supplies will be reduced by approximately 20 percent from 
historical levels, primarily due to regulatory constraints reducing the volume of SWP imports. The 
climate change 2030 and 2070 analyses are based on the DWR’s Climate Change Guidance and 
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further reduce surface water supplies by approximately 2 percent and 6 percent from the baseline 
scenario assumptions (KGA 2020).  

 
The coordinated water budget analysis of the three 2021 to 2070 scenarios considers annual 

average changes in groundwater storage with and without the implementation of proposed 
groundwater sustainability management actions and projects in the GSPs and the Management 
Area plans (referred to herein as the SGMA Projects). The SGMA Projects include groundwater 
recharge enhancement; agricultural and urban water use efficiency enhancement; voluntary land 
fallowing; groundwater pumping restrictions; stormwater and flood control improvements; water 
conveyance system improvements; programs to substitute surface water, when available, for 
groundwater use; and water quality enhancements to increase supplies available for beneficial use. 
As discussed in more detail below, several GSPs and Management Area plans identify SGMA 
Projects that would increase the use of produced water for irrigation and other purposes in the 
KCS. The coordinated water budget indicates that the implementation of the SGMA Projects 
would improve the KCS water balance by approximately 421,000 AFY over the 50-year planning 
and implementation period to 2070 (KGA 2020, Appendix H).  

 
Based on the C2VSimFG-Kern model, the water budget indicates that groundwater storage 

declined by an average of -277,114 AFY in the KCS from water year 1995 to water year 2014. 
The safe yield of the basin was estimated to be approximately 1,313,000 AFY, with an uncertainty 
rage of plus or minus 10 percent. The analysis results for 2020 to 2070 include the average annual 
groundwater storage change for 2021 to 2040, the “implementation period,” and for 2041 to 2070, 
the “sustainability period.” As required by the SGMA, the KCS must achieve sustainable 
groundwater management by 2040 and continue to be sustainably managed through 2070. The 
water budget analysis compares the average annual change in groundwater during 2041 to 2070 
with the historical average annual change for each of the three scenarios with and without the 
SGMA Projects, and with and without adjustments to account for excess subbasin surface and 
groundwater outflows. 

 
Table 1 provides the coordinated water budget projections for the KCS under the baseline 

scenario without the implementation of the SGMA Projects. The analysis indicates that each year 
groundwater storage would increase or decrease in response to hydrological conditions. In very 
dry years, such as 2032 and 2052, groundwater storage would decrease by the largest amounts due 
to surface supply reductions. In very wet years, such as 2029 and 2049, abundant surface water 
would allow for significant groundwater recharge and large groundwater storage increases. The 
baseline analysis indicates that without the SGMA Projects, the average annual change in 
groundwater storage would be increasingly negative over time and average about -324,326 AFY 
during the 2041 to 2070 sustainability period. 
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Table 1 Kern County Subbasin Coordinated Water Budget Baseline Scenario without Sustainable 
Groundwater Management Act Projects 

Water 
Year 
Units 

Deep 
Percolation 

Acre-feet 

Managed 
Recharge and 
Canal Seepage 

Acre-feet 

Net Stream 
Groundwater/ 
Surface Water 

Interaction  
Acre-feet 

Net Small 
Watershed 
Recharge 
Acre-feet 

Groundwater 
Pumping 
Acre-feet 

Subsurface Flow 
with Adjacent 
Groundwater 

Basins 
Acre-feet 

Change in 
Groundwater 

Storage 
Acre-feet 

  
SUMMARY: WY2021 to WY2070 Simulation Period 

Total 31,276,668 27,591,218 6,284,636 2,457,805 -80,359,227 -3,647,996 -16,396,918 
Average 625,533 551,824 125,693 49,156 -1,607,185 -72,960 -327,938 

SUMMARY: WY2021 to WY2040 Implementation Period 

Total 12,059,157 10,900,930 2,570,048 948,239 -31,618,403 -1,527,102 -6,667,151 
Average 602,958 545,046 128,502 47,412 -1,580,920 -76,355 -333,358 

SUMMARY: WY2041 to WY2070 Sustainability Period 
Total 19,217,510 16,690,288 3,714,588 1,509,566 -48,740,823 -2,120,894 -9,729,767 
Average 640,584 556,343 123,820 50,319 -1,624,694 -70,696 -324,326 
  

Annual Simulation Results for WY2021 to WY2070 Simulation Period 
2021 421,248 253,922 124,080 38,770 -1,605,058 -83,845 -850,883 
2022 466,065 311,661 80,807 28,596 -1,881,001 -79,540 -1,073,415 
2023 670,267 894,337 186,631 97,803 -1,082,942 -77,289 688,801 
2024 782,933 971,636 250,700 67,141 -1,004,008 -81,747 986,650 
2025 487,829 334,264 74,696 18,060 -1,956,094 -78,483 -1,119,730 
2026 440,342 154,936 78,551 36,473 -2,258,997 -69,511 -1,618,207 
2027 522,430 255,426 73,629 21,942 -1,995,091 -69,397 -1,191,063 
2028 569,509 496,227 141,957 35,496 -1,490,383 -70,383 -317,575 
2029 1,025,597 1,528,921 110,823 119,558 -891,968 -80,187 1,812,744 
2030 692,430 587,522 63,468 19,157 -1,382,783 -79,634 -99,841 
2031 550,146 164,041 109,295 19,161 -2,366,434 -73,780 -1,597,574 
2032 459,496 111,528 66,581 18,134 -2,763,485 -65,268 -2,173,015 
2033 742,600 875,129 188,075 126,420 -1,059,514 -71,675 801,034 
2034 617,059 786,754 201,477 42,156 -1,422,316 -78,762 146,370 
2035 691,055 727,363 294,732 52,652 -1,120,121 -82,586 563,094 
2036 848,018 1,151,100 175,108 103,683 -890,760 -84,597 1,302,552 
2037 617,636 539,499 102,463 32,114 -1,230,808 -82,549 -21,645 
2038 517,060 379,550 106,226 26,241 -1,390,747 -77,398 -439,070 
2039 495,144 190,829 65,868 25,370 -1,883,912 -72,405 -1,179,106 
2040 442,293 186,285 74,884 19,311 -1,941,979 -68,067 -1,287,273 
2041 466,980 254,002 124,912 34,980 -1,621,935 -66,834 -807,894 
2042 519,154 311,722 81,095 28,467 -1,928,066 -66,378 -1,054,007 
2043 723,193 894,377 183,602 100,835 -1,131,893 -66,724 703,389 
2044 829,429 971,656 217,998 68,630 -1,055,212 -73,234 959,267 
2045 520,072 334,263 67,722 18,136 -2,005,971 -71,742 -1,137,519 
2046 465,742 154,936 78,954 36,599 -2,308,492 -64,094 -1,636,355 
2047 542,433 255,426 73,991 22,117 -2,044,767 -65,020 -1,215,821 
2048 587,534 496,227 142,442 35,645 -1,539,937 -66,665 -344,754 
2049 1,038,285 1,528,924 111,871 121,871 -940,873 -77,190 1,782,886 
2050 704,906 587,522 63,577 19,216 -1,430,758 -77,175 -132,713 
2051 567,160 164,041 109,977 19,218 -2,411,967 -71,447 -1,623,019 
2052 480,958 111,528 66,775 18,007 -2,776,754 -63,069 -2,162,556 
2053 756,460 875,129 189,903 127,393 -1,105,182 -69,591 774,112 
2054 629,422 786,754 203,667 42,236 -1,466,597 -76,937 118,546 
2055 697,412 727,363 297,238 52,738 -1,163,909 -81,081 529,760 
2056 955,260 1,151,202 186,248 169,221 -887,932 -83,323 1,490,676 
2057 663,489 539,499 104,143 33,376 -1,272,005 -81,579 -13,077 
2058 543,714 379,550 107,428 26,454 -1,432,264 -76,504 -451,623 
2059 516,904 190,829 65,982 25,586 -1,924,204 -71,122 -1,196,025 
2060 461,832 186,285 75,033 19,353 -1,923,734 -66,838 -1,248,069 
2061 483,873 254,002 125,183 34,990 -1,662,322 -65,509 -829,782 
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Table 1 Kern County Subbasin Coordinated Water Budget Baseline Scenario without Sustainable 
Groundwater Management Act Projects 

Water 
Year 
Units 

Deep 
Percolation 

Acre-feet 

Managed 
Recharge and 
Canal Seepage 

Acre-feet 

Net Stream 
Groundwater/ 
Surface Water 

Interaction  
Acre-feet 

Net Small 
Watershed 
Recharge 
Acre-feet 

Groundwater 
Pumping 
Acre-feet 

Subsurface Flow 
with Adjacent 
Groundwater 

Basins 
Acre-feet 

Change in 
Groundwater 

Storage 
Acre-feet 

2062 535,495 311,722 81,199 28,658 -1,968,451 -64,883 -1,076,261 
2063 747,374 894,377 185,862 103,344 -1,173,248 -65,287 692,423 
2064 797,596 971,656 227,478 42,092 -1,131,322 -72,135 835,365 
2065 518,644 334,263 69,814 18,276 -2,046,917 -70,907 -1,176,825 
2066 472,700 154,936 79,262 36,483 -2,350,004 -63,321 -1,669,944 
2067 550,095 255,426 74,266 22,151 -2,087,215 -64,426 -1,249,703 
2068 654,126 496,227 142,653 60,396 -1,488,744 -65,173 -200,515 
2069 1,067,944 1,528,924 112,385 123,705 -984,856 -76,302 1,771,799 
2070 719,324 587,522 63,930 19,394 -1,475,294 -76,404 -161,529 

 
Table 2 provides the coordinated water budget projections for the KCS under the baseline 

scenario with the implementation of proposed SGMA Projects. The analysis indicates that the 
SGMA Projects will reduce groundwater storage declines in drier years, such as 2032 and 2052, 
and increase recharge in wetter years, such as 2029 and 2049. The analysis indicates that with the 
SGMA Projects, the average annual change in groundwater storage would be increasingly positive 
over time and average about 42,144 AFY during the 2041 to 2070 sustainability period.  
 

Table 2 Kern County Subbasin Coordinated Water Budget Baseline Scenario with Sustainable 
Groundwater Management Act Projects 

Water 
Year 
Units 

Deep 
Percolation 

Acre-feet 

Managed 
Recharge and 
Canal Seepage 

Acre-feet 

Net 
Groundwater/ 
Surface Water 

Interactions 
Acre-feet 

Small 
Watershed 

Inflow 
Acre-feet 

Groundwater 
Pumping 
Acre-feet 

Subsurface Flow 
with Adjacent 
Groundwater 

Basins 
Acre-feet 

Change in 
Groundwater 

Storage 
Acre-feet 

  
SUMMARY: WY2021 to WY2070 Simulation Period 

Total 33,771,527 32,630,931 5,233,643 2,457,805 -69,157,708 -5,025,601 -89,422 
Average 675,431 652,619 104,673 49,156 -1,383,154 -100,512 -1,788 

SUMMARY: WY2021 to WY2040 Implementation Period 
Total 13,100,548 12,612,730 2,239,160 948,239 -28,535,055 -1,719,340 -1,353,732 
Average 655,027 630,637 111,958 47,412 -1,426,753 -85,967 -67,687 

SUMMARY: WY2041 to WY2070 Sustainability Period 
Total 20,670,979 20,018,200 2,994,483 1,509,566 -40,622,653 -3,306,261 1,264,311 

Average 689,033 667,273 99,816 50,319 -1,354,088 -110,209 42,144 

  
Annual Simulation Results for WY2021 to WY2070 Simulation Period 

2021 430,153 302,373 123,650 38,770 -1,594,606 -83,189 -782,849 
2022 475,303 349,553 80,614 28,596 -1,862,120 -78,565 -1,006,617 
2023 770,374 1,002,929 168,647 97,803 -1,009,264 -78,404 952,085 
2024 855,058 1,086,448 198,849 67,141 -944,665 -84,319 1,178,512 
2025 503,643 350,298 70,663 18,060 -1,861,303 -81,925 -1,000,565 
2026 440,243 214,542 77,894 36,473 -2,187,564 -73,190 -1,491,603 
2027 518,989 316,584 73,092 21,942 -1,919,158 -73,183 -1,061,733 
2028 578,749 623,230 137,529 35,496 -1,407,567 -75,335 -107,901 
2029 1,194,895 1,696,947 83,255 119,558 -744,743 -87,273 2,262,638 
2030 750,668 608,048 58,365 19,157 -1,257,759 -87,531 90,947 
2031 555,404 180,833 107,613 19,161 -2,187,295 -83,584 -1,407,869 
2032 453,293 125,476 66,634 18,134 -2,567,449 -76,460 -1,980,378 
2033 824,902 1,059,059 172,274 126,420 -840,738 -84,135 1,257,782 
2034 653,828 917,135 178,991 42,156 -1,197,621 -93,181 501,309 
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Table 2 Kern County Subbasin Coordinated Water Budget Baseline Scenario with Sustainable 
Groundwater Management Act Projects 

Water 
Year 
Units 

Deep 
Percolation 

Acre-feet 

Managed 
Recharge and 
Canal Seepage 

Acre-feet 

Net 
Groundwater/ 
Surface Water 

Interactions 
Acre-feet 

Small 
Watershed 

Inflow 
Acre-feet 

Groundwater 
Pumping 
Acre-feet 

Subsurface Flow 
with Adjacent 
Groundwater 

Basins 
Acre-feet 

Change in 
Groundwater 

Storage 
Acre-feet 

2035 827,370 931,556 238,868 52,652 -872,560 -98,679 1,079,205 
2036 1,116,969 1,381,739 113,563 103,683 -633,072 -102,650 1,980,231 
2037 725,584 594,384 63,749 32,114 -1,023,020 -100,141 292,669 
2038 511,919 433,966 84,887 26,241 -1,154,051 -95,834 -192,873 
2039 489,540 224,450 65,153 25,370 -1,627,860 -92,035 -915,382 
2040 423,665 213,184 74,871 19,311 -1,642,642 -89,729 -1,001,340 
2041 445,485 305,376 122,807 34,980 -1,354,885 -89,185 -535,423 
2042 498,858 354,364 80,832 28,467 -1,639,112 -89,772 -766,363 
2043 812,155 1,090,304 140,266 100,835 -882,848 -92,437 1,168,274 
2044 892,628 1,153,766 138,151 68,630 -836,920 -100,949 1,315,306 
2045 524,833 355,672 49,525 18,136 -1,730,147 -100,070 -882,051 
2046 454,216 218,616 78,021 36,599 -2,055,875 -92,126 -1,360,549 
2047 532,454 320,562 73,425 22,117 -1,809,154 -93,438 -954,033 
2048 593,653 668,774 137,874 35,645 -1,324,186 -97,255 14,505 
2049 1,234,198 1,750,812 79,492 121,871 -710,054 -110,080 2,366,239 
2050 768,780 619,092 54,500 19,216 -1,197,582 -110,438 153,567 
2051 578,825 192,400 107,098 19,218 -2,110,155 -106,461 -1,319,074 
2052 479,637 135,929 66,695 18,007 -2,470,952 -99,536 -1,870,221 
2053 850,038 1,095,469 170,484 127,393 -813,603 -107,867 1,321,915 
2054 682,383 948,274 168,655 42,236 -1,143,633 -117,748 580,168 
2055 858,469 966,141 223,989 52,738 -849,900 -123,451 1,127,986 
2056 1,291,577 1,415,721 105,108 169,221 -638,704 -126,824 2,216,098 
2057 807,949 600,599 52,465 33,376 -1,027,113 -123,865 343,411 
2058 541,774 439,164 78,391 26,454 -1,146,168 -119,115 -179,499 
2059 503,264 229,194 64,724 25,586 -1,627,673 -114,273 -919,179 
2060 435,869 217,320 75,042 19,353 -1,597,610 -111,590 -961,617 
2061 449,783 308,906 122,761 34,990 -1,363,117 -110,530 -557,207 
2062 501,922 357,723 80,757 28,658 -1,643,414 -110,538 -784,892 
2063 820,754 1,111,099 135,039 103,344 -898,437 -113,406 1,158,393 
2064 871,279 1,174,447 124,818 42,092 -868,913 -122,551 1,221,172 
2065 511,277 358,753 43,942 18,276 -1,750,481 -120,972 -939,204 
2066 454,845 222,078 77,969 36,483 -2,077,330 -112,479 -1,398,433 
2067 531,138 323,961 73,264 22,151 -1,832,363 -113,339 -995,189 
2068 672,372 689,792 138,150 60,396 -1,265,870 -116,258 178,583 
2069 1,286,647 1,771,462 77,455 123,705 -733,283 -129,909 2,396,076 
2070 783,917 622,428 52,784 19,394 -1,223,170 -129,799 125,553 

 
Table 3 summarizes the coordinated water budget analysis results for the baseline, 2030 

climate change, and 2070 climate change scenarios with and without SGMA Projects, and with 
and without excess outflow adjustments. The analysis indicates that the average annual change in 
groundwater storage during 2041 to 2070 would remain significantly negative, and higher than the 
historical estimate of -277,114 AFY for 1995 to 2014, in all three scenarios without the 
implementation of the SGMA Projects. The implementation of the SGMA Projects is projected to 
result in a positive annual average change in groundwater storage in the baseline scenario, and to 
significantly reduce and nearly eliminate the negative annual average storage change in the 2030 
climate change scenario during 2041 to 2070. Adjusted to account for excess outflows, the annual 
average change groundwater storage would be 85,578 AFY in the baseline scenario and 46,829 
AFY in the 2030 climate change scenario during 2041to 2070. The SGMA Projects reduce the 
2070 climate change scenario annual groundwater storage deficit from -489,828 AFY to -118,273 
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AFY during 2041 to 2070. The 2041 to 2070 deficit in the 2070 climate change scenario is further 
reduced – to 45,969 AFY with the excess outflow adjustments. 

 
Table 3 Kern County Subbasin Coordinated Water Budget Baseline, 2030 Climate Change 

and 2070 Climate Change Scenario Results with and without Sustainable 
Groundwater Management Act Projects and Excess Outflow Adjustments for the 
2041-2070 SGMA Compliance Period 

  Change in Groundwater Storage (acre-feet per year)  
C2VSimFG-Kern Model Results Adjusted Model Results 

Historic -277,114 -277,114 
 

Baseline -324,326 -324,326 
Baseline with Projects 42,144 85,578 

 
2030 Climate Change -380,900 -372,120 
2030 Climate with Projects -12,861 46,829 

 
2070 Climate Change -489,828 -472,336 

2070 Climate with Projects -118,273 -45,969 

 
4.4. Oil and Gas Activity and Groundwater Sustainability Plans and Management Area 
Implementation 

 
This section summarizes the discussion of oil and gas activities in the five GSPs and 15 

Management Area Plans that have been adopted for the KCS. As discussed above, the GSPs and 
Management Area Plans must collectively avoid undesirable results and achieve sustainable 
groundwater management in the KCS by 2040. The coordinated water budget indicates that 
proposed SGMA Projects must be implemented in the KCS to achieve these objectives. Each GSP 
and Management Area plan describes how water supplies in the applicable planning area would 
be managed in collaboration with the other GSPs and Management Areas in the KCS to ensure 
that the basin-wide SGMA requirements are met. Each GSP and Management Area Plan provides 
significant information concerning KCS conditions and future planning for discrete portions of the 
Project Area that correspond with historically defined water districts and water management 
operations. As a result, the discussion of oil and gas activities in each GSP and Management Area 
Plan indicates the extent to which the primary KCS water managers, and the professional 
geologists and engineers who developed the plans, anticipate that oil and gas operations could 
affect the achievement of SGMA sustainability goals within well-defined, historically established, 
and operating water districts and water management portions of the Project Area.  

 
The KCS is an inland subbasin, and the SGMA-defined undesirable result involving 

seawater intrusion is not applicable to the subbasin. The SGMA-defined undesirable results that 
must be avoided by 2040 in the KCS are “(1) chronic lowering of groundwater levels; (2) 
significant and unreasonable reductions in groundwater storage; (3) significant and unreasonable 
degradation of water quality; (4) significant and unreasonable land subsidence; and (5) surface 
water depletions that have significant and unreasonable adverse impacts on beneficial uses.” The 
following discussion summarizes the discussion of these concerns with respect to oil and gas 
activities in each of the GSPs and Management Area Plans adopted for the KCS.  
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4.4.1 Kern Groundwater Authority Groundwater Sustainability Plan and Management 
Area Plans 

 
The KGAGSP is an “umbrella” GSP that covers approximately 1.2 million acres of the 

KCS and includes 15 Management Area Plans. The locations of the Management Area plans are 
shown in Figure 4 and include areas where established water districts have operated for decades 
in relevant portions of the Western, Central, and Eastern Project Subareas.  

 
Section 2 of the KGAGSP states that “active oil and gas aquifers and exempted aquifers 

are not a part” of the KCS “groundwater basin for beneficial use.” The “lateral and vertical 
boundaries” of the KCS are defined as the shallowest of “depth to producible minerals or 
hydrocarbons, depth to and aerial extent of exempted aquifers [and] the depth at which 
groundwater cannot now or in the future serve as a source of drinking water.” To illustrate these 
boundaries, the KGAGSP states that: 

 
“water bearing zones below the depth to producible hydrocarbons are not within 
the groundwater basin; likewise, water bearing zones below an exempted aquifer 
are not within the groundwater basin. In some parts of the Subbasin the lateral and 
bottom boundaries of the groundwater are subject to depths to producible 
hydrocarbons and extent of depths to aquifer exemptions. As described above, any 
water bearing zone below these three criteria are outside of the groundwater 
Subbasin” (KGA 2020)  

 
The KGAGSP indicates that salinity and TDS are generally higher at shallower levels in 

the west side of County, which is generally the Western Subarea of the Project Area. The plan 
states that a 2018 U.S. Geological Survey (USGS) mapping study of groundwater salinity related 
to the distribution of 31 oil fields and adjacent aquifers “concluded that there is no hydrogeological 
connection between oil wells and water wells in the mapped regions.” The primary basis for this 
conclusion was that “the top perforation of the oil wells is deeper than the bottom perforation of 
water wells, except for oil fields in the north eastern part of Kern County” which “showed little to 
no vertical separation.” (KGA 2020) 

 
The plan considered 264 permitted sites that could affect water quality, including sites for 

which Waste Discharge Requirements have been issued under state law and Confined Animal 
Sites. The locations of the permitted sites are shown on Figure 2-37 of the plan, which excludes 
43 sites for which sufficient locational information was unavailable. Several of the permitted 
discharge sites include produced water ponds. The KGAGSP identifies and maps 77 open or active 
sites with the potential to adversely affect groundwater quality in the KCS. Several of these sites 
are associated with oil and gas exploration and development, including 27 produced water ponds 
in which “crude oil” is the primary constituent of concern. The plan states that “UIC permitted 
wells are not included in the list of groundwater contaminant sites because the UIC program’s 
objective is to confine injected fluid to the approved injection zone so that injected fluid does not 
migrate to a zone where it could degrade valuable groundwater or hydrocarbon resources.” Figure 
2-39 of the KGAGSP shows the locations of 127 wells injecting in non-oil zones with TDS 
concentrations that are below 3,000 mg/L and 342 wells injecting in non-oil zones where TDS 
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greater than 3,000 mg/L and less than 10,000 mg/L. The wells are mapped from a 2015 list 
provided to the EPA by the state in conjunction with the UIC aquifer exemption program. As 
discussed above, CalGEM and the EPA are implementing a process for addressing permitted wells 
in California that may be discharging fluids into USDWs that have not been exempted under the 
UIC program. From 2017 to 2020, the EPA approved 20 aquifer exemptions, including several 
within the Project Area and including certain of the locations identified in Figure 2-39. Several 
other aquifer exemption proposals are being reviewed and considered by CalGEM, including 
locations in the Project Area (CalGEM 2020). 

 
Petroleum reservoir compaction due to oil and gas withdrawal is identified in the KGAGSP 

as a potential cause of land subsidence that would be identified in the datasets and local and 
remote-sensing subsidence monitoring system to be implemented under the plan. The plan states 
that “regional groundwater extraction is a main driver for regional-scale subsidence, along with 
subsurface geologic conditions.” The plan provides for informing CalGEM in the event that 
significant subsidence caused by oil and gas activities is detected in accordance with Public 
Resources Code Section 3315. Section 3315 requires that the state oil and gas supervisor 
(CalGEM) take action as necessary “to arrest or ameliorate subsidence by maintaining or 
replenishing underground pressures in formations underlying” areas affected by oil and gas-related 
subsidence. The KGAGSP includes additional subsidence monitoring and detection requirements 
for certain critical infrastructure, such as at specific locations along the California Aqueduct, where 
extensometers or other monitoring may be required to determine the extent to which subsidence is 
caused by groundwater extraction or oil and gas activities in adjacent areas. 

 
Several of the SGMA Projects listed in the KGAGSP involve additional development and 

use of produced water for domestic or irrigation purposes. KGA members that proposed to use 
produced water to meet SGMA objectives for the KCS include that the AEWSD, the Cawelo Water 
Storage District, the EWMA, the NKWSD, and the districts in the WDWA. The following sections 
discuss oil and gas activity references in each of the 15 Management Area plans adopted within 
the KGA and included in the KGAGSP.  

 
4.4.1.1 Northeastern Management Areas in the Kern Groundwater Authority Groundwater 
Sustainability Plan 
 

The EWMA Plan, Cawelo GSA Management Area Plan, and KTWD Area Plan overlie the 
Eastern Subarea and the Central Subarea in the northeastern portions of the Project.  

 
Eastside Water Management Area Plan  
 
The EWMA Plan is the most easterly of the three northeastern Management Areas and 

encompasses approximately 35,000 non-contiguous acres. The planning area is distributed within 
approximately 113,500 non-districted acres. The plan states that oil production in the EWMA is 
“from aquifers that are not included within the basin” and produced from the Olcese Sand in the 
Poso Front field, the Kern River formation, and the Jasmin, Freeman-Jewett, Pyramid Hills, 
Vedder, Chanac and Walker formations. The plan states that “All oilfields and exempted aquifers 
are not included within the basin” and that groundwater subject to an aquifer exemption under the 
UIC program “is external to the Kern Subbasin water supply, and does not fall under the regulatory 
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purview of SGMA.” The plan states that, as summarized in a March 2020 letter from CalGEM to 
the EPA concerning the state’s aquifer exemption program, certain “AE’s are under review and 
subject to change in the near future.” (EKI Environment & Water 2019b) 

 
Appendix B of the plan, the Stakeholder Communication and Engagement Plan, states that 

“the primary land uses in the EWMA are oil exploration and production and irrigated agriculture 
parcels. Groundwater pumped from private irrigation wells supplies most of the water needs for 
the agricultural parcels. The oil production portion of EWMA is a potential source of produced 
water that could be recycled for agricultural use.” Section 16 of the Management Area Plan 
identifies the “Evaluation of oilfield produced water supply (including options to better define 
available yield, aquifer extents horizontally and vertically, and the current fresh/saline water 
interfaces)” as one of the plan’s “Water Supply Augmentation Projects” and SGMA “Potential 
Projects and Management Actions.” Treated produced water from the Jasmin oil field in the 
northwestern portion of the EWMA is sold to the Kern-Tulare Water District (discussed below). 
According to the plan, “There are no known areas of groundwater contamination in the EWMA. 
Produced water ponds in the oilfields may have released untreated water to the shallow 
groundwater table in the past.” The plan states that the Regional Water Quality Control Board “is 
currently looking at historic ponds and requesting investigation where appropriate” (EKI 
Environment & Water 2019b)  

 
Cawelo GSA Management Area Plan  
 
The Cawelo GSA Management Area Plan encompasses about 63,000 acres to the west of 

the EWMA and within the jurisdiction of the Cawelo Water District (CWD). The plan states that 
the: 

“Cawelo GSA overlaps three active oil fields: Kern Front, Kern River, and Poso 
Creek. With respect to defining the bottom of the groundwater basin, the shallow-
most top of oil production in an oil field would provide a conservative estimate of 
the bottom of the Subbasin. In addition, the occurrence of petroleum hydrocarbons 
in the formation would inherently limit the use of formation water. This formation 
water is not connected to the groundwater system and not part of the groundwater 
basin pursuant to groundwater management. Most of the local oil fields have been 
exempted….” (Cawelo GSA 2019) 

 
The plan further states that “water supply wells in the CWD are completed far above the oil 
producing zones.” Treated produced water has historically been used for irrigation in the plan 
area and is summarized as follows: 

 
“CWD purchases up to 36,000 AFY of treated produced water from local oil 
extraction operations …. The treated produced water is pumped to CWD Reservoir 
B through a separate pipeline from the Kern River and Kern Front Oilfields. This 
water is treated to conform with the Central Valley Regional Water Quality Control 
Board’s (CVRWQCB) waste discharge requirements and is blended with water 
from other sources before delivery to the CWD’s water users where it is used for 
both irrigation and groundwater recharge in banking projects. Supplies from this 
source are dependent on local oil production, because the water is entrained in oil 
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as it is produced. In recent years, the total delivery of treated produced water has 
ranged between 20,000 and 37,000 AF. The volume of treated produced water will 
fluctuate with oil production and long-term availability cannot be predicted”. 
(Cawelo GSA 2019) 

 
Treated oilfield water used by the CWD “is sampled monthly at Reservoir B for 

agricultural suitability” and the CWD provides water quality reports prepared by the treated 
oilfield producers to the CVRWQCB to: 

 
“illustrate compliance with regulations and guidelines” in applicable discharge 
permits. The plan states that “oil field operations in the Eastern Extension Area of 
the Cawelo GSA must comply with a regulatory framework that includes federal, 
state, and county level regulations. These regulations have direct and indirect 
implications for the Cawelo GSP and the sustainability of groundwater and 
groundwater quality, including groundwater monitoring plans and water 
management plans.” (Cawelo GSA 2019) 
 

Section 2.8 of the plan summarizes the regulations applicable to oil and gas activity in the 
Eastern Extension Area of the Cawelo GSA, including CalGEM oversight and regulations, the 
UIC program and aquifer exemptions, and groundwater monitoring by oil field operators “near oil 
and gas production activities that have potential to degrade waters suitable for beneficial use.” 
Section 3.6 of the plan summarizes the oil field geology of the Kern Front, Kern River, and Poso 
Creek fields, including aquifer exemptions approved and pending under the UIC program and 
geologic and hydrological features that define the exempted formations. The plan states that “the 
bottom of the groundwater Subbasin beneath the Cawelo GSA will follow the base of the USDW 
as mapped by Gillespie et al. …but will be modified by the top of oil fields and exempt aquifers 
where shallower than the base of the USDW. In addition, the Base of Fresh Water will also be 
modified by the top of oil fields and exempt aquifers where shallower that the elevation of fresh 
water as mapped by Page (1973).” Table 3-2 of the plan summarizes adjustments to the KCS 
bottom that have been made in the Cawelo GSA Area with respect to oil and gas activity using 
these criteria. (Cawelo GSA 2019) 

 
The plan indicates that “subsidence has been documented due to oil field operations at the 

Kern Front and Poso Creek oil fields on the order about 1 foot” and that “no evidence of subsidence 
has been documented at the Kern River Oil Field.” Consistent with the KGAGSP, the Management 
Area Plan includes subsidence monitoring. The plan states that: 

 
“Regional coordination of land subsidence monitoring is key to the design of the 
network in the Subbasin because regional groundwater extraction is a main driver 
for regional-scale subsidence, along with subsurface geologic conditions. In 
addition, subsidence associated with oil and gas activities may also occur in the 
subbasin. However, any subsidence potentially associated with oil and gas activities 
is regulated by [CalGEM] under the California Public Resources Code, and is 
therefore separate from SGMA requirements, thus, coordination may be needed 
where there is potential for impacts to critical infrastructure.” (Cawelo GSA 2019) 
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Table 4-1 of the plan states that a total of 481,880 acre-feet of treated oilfield-produced 
water was imported into and used in the CWD from 1995 to 2014. A total of 86,863 acre-feet was 
imported and beneficially used from 2015 to 2017. The plan discusses the future use of produced 
water over the 2020 to 2070 SGMA planning and implementation period as follows: 

 
“For the future scenarios, treated produced water deliveries were held constant for 
twenty years at 30,838 acre-feet per year which is 28 percent above the historical 
average rate and 75 percent above the average current rate of delivery. The future 
reliability of treated produced water is based on projections from local oil field 
operators. The projected reliability for future treated produced water for the Cawelo 
GSA is expected to be stable for the next twenty years. After twenty years, the 
delivery rates for treated produced water decrease by one percent every year from 
2041 through 2070 to reflect the aging of the oil fields and reduction in oil and gas 
production. These deliveries are not impacted by changing climatic conditions.” 
(Cawelo GSA 2019) 

 
Section 8 of the plan discusses projects that would be implemented to achieve SGMA 

requirements in the planning area. Potential projects to treat 7,000 to 20,000 AFY of produced 
water are identified as “Project #4” of the CWD’s proposed SGMA projects. The plan states that 
since the source of this water “is the byproduct of oil production…[i]t is reliable provided the 
oilfield is actively producing oil.” The project includes a feasibility study to analyze “the lifespan 
of the oilfield and the potential for continued supply of treated produced water to the Cawelo 
GSA.” The plan estimates that the approximate cost of treating produced water from local oil fields 
“to roughly fresh water quality is $600/AF to $900/AF, including capital and operational costs. 
The cost to treat 7,500 AFY to 20,000 AFY of OPW [oilfield produced water] would range from 
about $4.5 million to $18.0 million per year.” Potential funding for these expenses could include 
new assessments on a per-acre basis of $100 to $400 per acre, which would require landowner 
voting approval under California Proposition 218 and possible federal or state grants. Produced 
water use is included as a supply source in Appendix G, Projected Future Water Budgets Baseline 
and Climate Change of the plan, which uses the same analysis methodology and scenarios as the 
coordinated water budget for 2020 to 2070. 

 
The Kern-Tulare Water District Management Area Plan  
 
The KTWD Management Area Plan was prepared by the KTWD and includes of 20,140 

acres located on the eastern side of the San Joaquin Valley in Kern and Tulare Counties. The 
KTWD is located west of the EWMA Plan in the Central and Eastern Subareas of the Project Area. 
The Management Plan does not include significant references to oil and gas activities except as a 
source of imported water supplies. Section 2.2.5 of the plan states that: 

 
“The District executed a 20-year contract with Hathaway, LLC in 2016 to receive 
produced water. The District currently receives about 2,400 acre-feet per year of 
water from this source on the east side of the District, which is delivered to the 
District’s Big 4 reservoir to be blended with other water sources before being 
distributed. The source of oilfield produced water is from exempted aquifers 
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beneath and hydrologically separated from the fresh-water bearing zones of the 
basin.” (KTWD 2019) 

 
Section 5 of the plan identifies SGMA “Projects and Management Actions” that would be 

implemented during the 50-year planning and implementation period. Action 2, the “CRC Pipeline 
Project - Produced Water Project” includes: 

 
“obtaining an additional source of produced water from [the] California Resources 
Corporation (CRC). Produced water from CRC will be transported through 12 
miles of 15-inch pipeline to the Guzman Reservoir. From the Guzman Reservoir, 
water will be transported through 1.8 miles of 30-inch pipeline to the District’s 
existing Big 4 Reservoir, from which it will be blended with water from the Friant-
Kern Canal and distributed in existing facilities to existing irrigated agriculture 
located within the District.” (KTWD 2019) 

 
The project is estimated to generate 3,000 AFY of “additional surface supplies” and reduce 

groundwater extraction by 1,440 AFY. The capital cost of the project is estimated to be $5.9 
million. Appendix 3 of the plan includes 50-year water budget projections for the KTWD that 
assume the use of 2,400 to 4,900 AFY of produced water.  
 
4.4.1.2 Southeastern Management Areas in the Kern Groundwater Authority GSP 
 

The AEWSD Management Area Plan and the TCWD Management Area Plan overlie the 
southeastern part of the Project Area, including the southern portion of the Eastern Subarea and 
Central Subarea in the KCS south to the White Wolf fault.  

 
Arvin-Edison Water Storage District Management Area Plan  
 
The AEWSD Management Area Plan covers 105,630 acres in the southeastern portion of 

the KCS. The plan states that the presence, location, and depth of oil and gas fields and exempted 
aquifers are “sources of information can be relied on to define the ‘bottom of the basin’ for 
purposes of SGMA.” The plan discusses oil and gas operations in the Edison and Mountain View 
oil fields and the approval of “aquifer exemptions for several deeper formations within the Edison 
Oil field” in 2018 and 2019 by the EPA. The plan states that “a large majority” of injection wells 
within the Edison and Mountain View oil fields are “located outside the Arvin- Edison 
Management Area boundaries in the northernmost portion of the Edison Oil Field. Produced water 
ponds are scattered throughout both oil fields, most of which are inactive. In total there are 35 
active injection wells and 9 active produced water ponds within the Arvin-Edison Management 
Area boundaries.” The plan discusses the state and federal regulations applicable to these activities. 
It states that “subsidence due to oil and gas production has also occurred in some areas but is 
secondary in importance” to “a documented history of subsidence, including historical and recent 
subsidence in the southern portion of the subbasin” that is “primarily due to withdrawal of 
groundwater.” (EKI Environment & Water 2019a) 

 
Section 17 of the plan, List of Projects and Management Actions, identifies the 

“reclamation of oilfield produced water” as one of two “projects to develop new supplies.” 
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“Partnering agencies” required to implement the projects and management actions include “oil 
field producers.” Table PMA 1 of the plan states that “reclaiming water from oil production 
facilities for irrigation purposes is currently an untapped water source in AEWSD. After treatment 
and cooling, produced water could be pumped into AEWSD facilities to serve irrigation demands 
in‐lieu of groundwater pumping.” The project would be implemented “upon agreement with oil 
field producers” and could augment available supplies by 1,000 AFY. A feasibility study for the 
reclamation of oilfield produced water project would be implemented during the first five years of 
the plan. (EKI Environment & Water 2019a) 

 
Tejon-Castac Water District Management Area Plan  
 
The TCWD Management Area plan covers 19,280 acres in the southeastern portion of the 

KCS in the southeastern corner of the Eastern Subarea of the Project Area. The plan states that 
although the depth of oil fields is used to define the SGMA-regulated basin boundaries in other 
locations of the KCS, “there are no oil fields underlying the TCWD MA [Management Area]” and 
“this consideration is not relevant to defining the bottom of the basin in the TCWD MA.” As a 
result, the plan does not include a significant discussion of oil and gas activities. (EKI Environment 
& Water 2019d) 

 
4.4.1.3 Central Management Areas in the Kern Groundwater Authority Groundwater 
Sustainability Plan 

 
The plan areas for the Kern County Water Agency - Pioneer Project Management Area 

Plan, KWBA Management Area Plan, the NKWSD - SWID Management Area Plan, the SWID 
7th Standard Annex Management Area Plan, the Southern San Joaquin Municipal Utility District 
Management Area Plan, the SWSD GSA Management Area Plan and the Rosedale-Rio Bravo 
Management Area Plan are primarily located in the central areas of the KCS and the Central 
Subarea of the Project Area, generally northwest of the City of Bakersfield.  

 
Kern County Water Agency - Pioneer Project Management Area Plan  
 
The Kern County Water Agency - Pioneer Project Management Area Plan was prepared 

by the Pioneer GSA for approximately 2,330 acres located to the southeast of the City of 
Bakersfield along the Kern River. SWP, CVP, and/or Kern River water is delivered from the Cross 
Valley Canal and the Kern River Channel to the Pioneer Project site for recharge. The plan states 
that the Canfield Ranch Oil Field is “in the Pioneer GSA Area.” Based on salinity data derived in 
part from data obtained in the Canfield Ranch oil field, the plan indicates that “the base to fresh 
groundwater in the Pioneer GSA Area is approximately 1,000 feet.” The plan states that “several 
factors may affect subsidence rates, including natural geologic processes, oil pumping and 
groundwater pumping” but that “these factors are not impacting the Pioneer GSA Area.” The plan 
does not include additional significant discussion of oil and gas activities. (Woodard & Curran 
2019a) 
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The Kern Water Bank Authority Management Area Plan  
 
The KWBA Management Area Plan project area consists of 20,480 acres, or 32 square 

miles owned by the KWBA southwest of the City of Bakersfield along the Kern River. The Kern 
Water Bank conserves surplus water by storing water in the Kern Fan aquifer and recovering 
previously stored water in dry years. The KWBA plan area is undeveloped except for water 
banking facilities, which include recharge basin berms, water control structures, canals, 
groundwater wells, and power lines. The plan states that “[s]cattered third‐party oil‐field facilities 
are also present in some areas.” The plan states that a zone of higher TDS occurs in the “shallow 
northeastern part of the aquifer that likely resulted from historic oilfield activities.” It further states 
that “water in this zone has not been moving” and will eventually be removed by banking recovery 
operations. One KWBA monitoring well is identified as “impacted by the past disposal of 
produced water from oilfield operations.” The plan does not include additional significant 
discussion of oil and gas activities. (Parker 2019) 

 
North Kern Water Storage District - Shafter-Wasco Irrigation District Management Area 

Plan  
 
The NKWSD - SWID Management Area Plan was developed under a cooperative 

agreement between the NKWSD, SWID, City of Shafter, and City of Wasco for the purposes of 
coordinating SGMA compliance and the development and implementation of a Management Area 
plan under the KGA. The NKWSD service area is approximately 60,000 acres, with an irrigated 
acreage of approximately 55,000 acres, and also serves the approximately 10,000-acre Rosedale 
Ranch Improvement District (RRID). The service area for the SWID is approximately 39,000 
acres, with an irrigated acreage of approximately 30,000 acres. The plan area is located in the 
north-central portion of the Central Subarea of the Project Area. Incorporated cities within the 
Management Area, including the City of Shafter and the City of Wasco, are not within the County’s 
jurisdiction.  

 
The plan states that: 
 

“the lateral and bottom boundaries of the groundwater in the Subbasin are 
constrained by the primacy productive limits with depths to hydrocarbons, and 
aquifer exemptions with corresponding depths. However, within NKWSD, north of 
7th Standard Road and SWID, there are no aquifer exemptions, and the oil field 
depths to hydrocarbons are below the base of 10,000 ppm TDS. South of 7th 
Standard Road, the Rosedale Ranch Oil Field underlies agricultural lands that may 
have groundwater production. The base of 10,000 ppm TDS may underlie the depth 
to hydrocarbons of the oil field; where applicable, the shallowest of the two is 
considered the bottom of the Subbasin.” (GEI Consultants 2019a) 

 
The plan also states that several processes contribute to land subsidence in the KCS and 

include, “in order of decreasing magnitude: aquifer compaction by overdraft, hydro compaction 
(shallow or near- surface subsidence) of moisture deficient deposits above the water table that are 
wetted for the first time since deposition, petroleum reservoir compaction due to oil and gas 
withdrawal, and subsidence caused by tectonic forces.” (GEI Consultants 2019a) 
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In 2015, the NKWSD entered into an agreement with the CRC for the delivery of 11,700 

to 21,200 AFY oilfield-produced water from the Kern Front oil field. The plan indicates that this 
agreement extends through 2035 and currently requires delivery of 11,700 AFY through 2025. The 
produced water is blended with other supplies and used directly for irrigation or for groundwater 
recharge. The plan’s Table 5-1, “Proposed list of Projects and Management Actions for North Kern 
Water Storage District” identifies “beneficial reuse of oilfield produced water” as one of the 
district’s SGMA Projects. The expected “water supply augmentation” from this project is 11,000 
AFY, with an “ongoing cost” of $1 million per year. Table 5-1 also includes an SGMA Project 
that would allocate “oilfield produced water from NKWSD to Rosedale Spreading Basin for RRID 
benefit.” The amount of water supply augmentation and ongoing annual costs of this SGMA 
Project are not identified. (GEI Consultants 2019a) 

 
Shafter-Wasco Irrigation District 7th Standard Annex Management Area  
 
The SWID 7th Standard Annex Management Area Plan covers the 7th Standard Annex 

Management Area, approximately 10,000 acres that were annexed into the SWID in 2019. The 
plan area is located south and west of the City of Shafter and in the Central Subarea of the Project 
Area. The plan states that “[t]aken together, the available data sources reflect a similar range of 
depths for the bottom of the basin, generally consistent with the bottom of basin as identified in 
the KGA Umbrella GSP, with the basin bottom being significantly deeper in the eastern portion 
of the Management Area than it is in the western portion.” An oil field is located in the western 
portion of the Management Area. The plan identifies one former produced water pond as one of 
two “open” potential groundwater contamination sites near the Management Area. The plan states 
that “[b]ased on data available on Geotracker and Envirostor, there does not appear to be any 
identified groundwater contamination resulting from the two active sites. Given that most of these 
sites have received regulatory closure and that groundwater is generally hundreds of feet below 
the surface and separated from near-surface contamination by numerous thin low permeability 
layers, the threat to groundwater from these identified sites is likely minor.” (EKI 2019c) 

 
Southern San Joaquin Municipal Utility District Management Area Plan  
 
The Southern San Joaquin Municipal Utility District Management Area Plan covers 

approximately 66,000 acres, with an irrigated acreage of approximately 51,000 acres. The plan 
area is located at the northern end of the Central Subarea in the Project Area. The plan states that 
while the lateral and bottom boundaries of groundwater KCS “are constrained by the primacy 
productive limits with depths to hydrocarbons, and aquifer exemptions with corresponding depths” 
but that “there are no aquifer exemptions or active oil fields within the District.” As a result, the 
plan does not include a significant discussion of oil and gas activities. (GEI Consultants 2019c) 

 
Semitropic Water Storage District GSA Management Area Plan  
 
The SWSD GSA Management Area Plan includes approximately 222,600 acres, with 

approximately 144,100 acres of irrigated lands (including 6,400 acres of managed wetlands), 8,960 
acres associated with the Kern National Wildlife Refuge, and 69,500 acres of primarily 
undeveloped native vegetation. The plan area accounts for the majority of land within the northern 
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half of the Central Subarea of the Project Area. The plan states that while the lateral and bottom 
boundaries of groundwater KCS “are constrained by the primacy productive limits with depths to 
hydrocarbons, and aquifer exemptions with corresponding depths…there are no aquifer 
exemptions or active oil fields within the District.” The plan also indicates that “underlying oil 
field operations” were considered as a possible cause of subsidence, but that “within the SWSD 
study area, no long-term signatures were identified that could be related to nearby oil and gas 
operations.” (GEI Consultants 2019b) 

 
Rosedale-Rio Bravo Management Area Plan  
 
The Rosedale-Rio Bravo Management Area Plan encompasses approximately 48,610 acres 

of lands (76 square miles) located west of Bakersfield between Stockdale Highway to the south 
and 7th Standard Road to the north. The plan area is primarily located in the Central Subarea and 
also extends beyond the eastern border of the Western Subarea of the Project Area. The plan states 
that “[s]cattered oil‐field facilities [are] present in some areas.” and that “[h]igh TDS 
concentrations (700-1300 mg/l) were found in the vicinity of the Rio Bravo and Greeley Oil 
Fields.” The plan lists “oil well re‐pressurization” as one of the known beneficial uses of 
groundwater use in the Management Area “for industrial activities that do not depend primarily on 
water quality.” The amount of this use is not quantified. Appendix A-1 of the plan is the Rosedale-
Rio Bravo Water Storage District Banking and Sale Memorandum of Understanding (MOU). The 
MOU provides that the project’s “Monitoring Committee shall be notified prior to the recharge of 
potentially unacceptable water, such as ‘produced water’ from oilfield operations.” (KGA 2019) 
 
4.4.1.4 Western Management Areas in the Kern Groundwater Authority Groundwater 
Sustainability Plan 

 
The plan areas for WKWD Management Area Plan, the WDWA Management Area Plan, 

and the Wheeler Ridge-Maricopa Water Storage District Management Area Plan are primarily 
located in the west of the KGAGSP area and in the Western Subarea of the Project Area. Portions 
of the Wheeler Ridge-Maricopa Water Storage District Management Area Plan also extend into 
the Central and Eastern Subareas in the south of the Project Area, and the WDWA Management 
Area Plan extends into the Central Subarea in the north. 

 
West Kern Water District Management Area Plan  
 
The WKWD Management Area Plan covers approximately 183,680 acres (287 square 

miles) and includes the cities of Taft and Maricopa. The Management Area is located in the 
southern half of the Western Subarea of the Project Area and includes the WKWD boundary and 
adjacent oilfield properties owned by corporate and independent operators that have requested 
coverage under the WKWD GSA, as well as state land and privately-owned parcels. Taft, 
Maricopa, and other incorporated communities and state-owned lands in the Management Area 
are not within the County’s jurisdiction.  

 
The plan defines the lateral and vertical boundaries of the SGMA groundwater basin using 

substantially the same criteria described in the KGAGSP. The plan states that “active oil and gas 
aquifers and exempted aquifers are not a part” of the KCS “groundwater basin for beneficial use.” 
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The “lateral and vertical boundaries” of the KCS are defined as the shallowest of “depth to 
producible minerals or hydrocarbons, depth to and aerial extent of exempted aquifers [and] the 
depth at which groundwater cannot now or in the future serve as a source of drinking water.” To 
illustrate these boundaries, the plan states that “water bearing zones below the depth to producible 
hydrocarbons are not within the groundwater basin; likewise, water bearing zones below an 
exempted aquifer are not within the groundwater basin. In some parts of the Subbasin the lateral 
and bottom boundaries of the groundwater are subject to depths to producible hydrocarbons and 
extent of depths to aquifer exemptions.” (Woodard & Curran 2019b) 

 
The plan states that the WKWD GSA “overlies a petroleum producing area. Impacts to 

WKWD’s groundwater supply by these operations, both actual and potential, are continuously 
monitored and evaluated. WKWD takes a proactive approach in addressing and correcting any 
contamination threats to its groundwater supply. To date, no significant threat to groundwater 
quality has occurred because of local oil and gas operations. No further actions to address oil and 
gas production are required in this … GSP.” The plan also states that “produced water in western 
Kern County is typically managed by either recycling it for enhanced oil recovery (EOR) 
operations, such as steam/cyclic steam flooding, or by permitted disposal under the regulatory 
oversight” of CalGEM. During EOR operations, “a portion of the water that is reused…is 
inevitably lost to the geologic formation or to the process of steam generation.” Because of this 
loss, “make up water” is purchased from the WKWD. According to the plan, “a significant 
percentage of the oil field produced water in the WKWD GSA’s western management area is either 
recycled into the same geologic zones it was produced from or is sequestered in deeper zones that 
are isolated from sources of drinking water. This water is supplemented by water purchased from 
WKWD, which indicates that very little water is disposed of, since purchasing fresh water is more 
expensive than recycling water.” The plan estimates that “Roughly 80 percent of WKWD’s water 
supply is delivered to industrial companies, primarily for oil development and power plants.” It 
states that the WKWD “has operated its groundwater banking efforts with a net positive volume 
of stored water for recovery during times of supply shortages, such as drought” and that the district 
“expects that demand for groundwater will decrease as the oilfields in its jurisdiction reduce 
pumping (and therefore, related associated water demands).” (Woodard & Curran 2019b) 

 
The plan references the same list of potential water quality impact sites as Figure 2-26 of 

the KGAGSP, which includes produced water ponds. The plan states that “[t]hese sites are in the 
far western portion of the Western Management Area and cannot affect water management 
activities in other WKWD GSA management areas.” The plan states that “[s]everal processes 
contribute to land subsidence in the subbasin and include, in order of decreasing magnitude: 
aquifer compaction by overdraft, hydrocompaction (shallow or near-surface subsidence) of 
moisture deficient deposits above the water table that are wetted for the first time since deposition, 
petroleum reservoir compaction due to oil and gas withdrawal, and subsidence caused by tectonic 
forces.” While produced water is “properly excluded from the Water Budget, DWR’s Water 
Budget BMP directs the GSA to consider whether such produced water will cause undesirable 
results. Subsidence can be caused by a variety of factors and will be appropriately monitored 
throughout the basin.” According to the plan, “[o]ilfield produced water is produced from 
sediments and formations that are below the bottom of the [SGMA-regulated] basin.” The plan 
states that “because the regulation of oil produced water under SGMA is not fully clear at this 
time” the “evaluation of oil produced water” will be reevaluated during the first five-year plan 



Page 42 of 87 

update. The WKWD GSA will “coordinate with oil producers to identify approaches to enhance 
water quality monitoring and reporting of oil produced water to ensure that groundwater quality is 
protected.” (Woodard & Curran 2019b) 
 

Westside District Water Authority Management Area Plan  
 
The WDWA Management Area Plan area is located in the northern part of the Western 

Subarea of the Project Area. Portions of the plan area extend into the northwest portion of the 
Central Subarea. The plan includes approximately 227,193 acres in the Lost Hills Water District 
(LHWD), the Berrenda Mesa Water District (BMWD) and the Belridge Water Storage District 
(BWSD). The plan indicates that these districts primarily provide SWP surface water for 
agricultural irrigation. Regarding the LHWD, the plan states that a “small portion of the LHWD 
surface water supply is sometimes delivered as industrial water to agricultural processors and oil 
field production customers.” Regarding the BWSD, the plan states that “[i]n addition to 
agriculture, a percentage of the annual allocation from the SWP is delivered for industrial use in 
oil recovery operations in the North and South Belridge oil fields.” None of the districts provide 
municipal water supplies. (Aquilogic 2019) 

 
About 113,682 acres of undistricted land are also located within the WDWA and “consist 

of a mixture of uses, including, among other things, mountain-front slopes, non-irrigated lands, 
grazing land, oil field production, quarry operations, and limited agriculture.” The plan indicates 
that in these areas “[o]il field activities may utilize some groundwater from water wells for field 
activities (e.g. well drilling, enhanced oil recovery “make-up water” etc.). Oil fields also generate 
produced water as part of oil extraction activities. Produced water contains residual oil, elevated 
TDS derived from geologic formations, and other constituents common to crude oil production. A 
majority of produced water from oil field operations is either reinjected into the same zone it was 
extracted from for enhanced oil recovery (EOR), or is sequestered in deeper exempt aquifers….” 
The plan states that “[t]he potential for impacts to the occurrence or quality of groundwater posed 
by oil field operations, and those undistricted lands that are not part of the WDWA… are beyond 
the control of the WDWA.” Due to generally poor groundwater quality within the WDWA plan 
area, total groundwater use is considered to be limited and is estimated in the plan to be 
approximately 3,000 AFY. (Aquilogic 2019) 

 
The plan states that the “bottom of the Subbasin varies vertically and laterally with: Depth 

to commercially producible minerals or hydrocarbons; Depth to exempted aquifers; The depth that 
makes recovery of water for drinking water purposes no longer economically or technologically 
feasible; and The depth at which groundwater cannot now, or in the future, serve as a source of 
drinking water.” The plan indicates that the vertical and lateral basin boundary “may be described 
as the combination of the itemized list below (i.e., item A, and either item B or C)….A. Depth to 
commercially producible minerals or hydrocarbons (40 CFR §146.4) (where it applies to discrete 
areas of the Subbasin), or the depth to an exempted aquifer; and either: B. Depth to water at a TDS 
that is no longer economically or technologically feasible for groundwater beneficial use; or C. 
Depth to waters of TDS greater than 10,000 mg/L” and “not suitable as an Underground Source 
of Drinking Water (USDW).” The plan states that: 
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“In the WDWA, oil is produced from geologic structures that are comprised of 
some of the same formations that produce brackish groundwater elsewhere in the 
WDWA. The Tulare and Etchegoin Formations are two examples of this condition. 
In addition to containing hydrocarbons, many of these oil-bearing zones also 
contain naturally degraded formation water (i.e. produced water). Based on the 
presence of hydrocarbons in these structures, many of the associated formations are 
also designated as exempt aquifers…within the administrative limits of the 
individual oil field. Examples of oil fields with aquifer exemptions include, among 
many others, the Lost Hills Oil Field and the Belridge Oil Field complex. Both oil 
field produced water and WDWA groundwater are naturally degraded by elevated 
concentrations of TDS and other constituents. With few exceptions, these 
conditions are found throughout the WDWA” ((Aquilogic 2019)). 

 
Section 2.7.5 of the plan discusses “Oil Field Produced Water” and states that “there are 

currently 16 oil and gas fields or portions thereof in the WDWA.” The plan states that:  
 

“Oil field produced water in western Kern County typically contains entrained oil, 
elevated TDS, and other constituents. Because of this, oil field produced water is 
unsuitable for any beneficial use without extensive treatment. Produced water is 
managed by either recycling it for enhanced oil recovery (EOR) operations, such 
as steam/cyclic steam flooding or water flooding, or by exempted disposal in deeper 
zones. Both of these activities are under the regulatory oversight of [CalGEM] and 
the US EPA. Produced water used for steam or water flood EOR is typically 
reinjected under permit into the same geologic zone from which it was produced 
(e.g., Tulare or Etchegoin Formations) to help maintain oil reservoir pressures and 
sweep residual oil towards planned oil extraction wells. During this process, a 
portion of the water that is recycled is inevitably lost to the geologic formations 
within the field or to the process of steam generation, etc. In addition, so called 
‘make up water’ from freshwater sources like the Aqueduct, may be added to the 
process depending on field conditions. Reinjection of produced water back into the 
zone from which it was extracted potentially helps to mitigate the rate of local land 
subsidence. It is important to clarify that the type of EOR discussed here is not 
hydraulic fracturing. Disposal of brackish and saline oil field produced water in 
Western Kern County has typically employed two methods: (1) evaporation ponds; 
or (2) reinjection into exempt aquifers identified for this purpose pursuant to 
regulations of the Federal UIC Program….Due to water quality concerns, many of 
the produced water disposal ponds in Kern County have been closed. Consequently, 
reinjection into exempt aquifers has become the primary method of produced water 
disposal. Aquifers identified for permitted disposal reinjection are by design 
isolated from nonexempt underground sources of drinking water. As with the EOR 
methods described above, disposal-well reinjection does not involve, nor is it in 
this case related to, hydraulic fracturing…. In summary, a significant percentage of 
the oil field produced water in the WDWA is either recycled into the same geologic 
zones it was produced from for the purpose of EOR or is sequestered in deeper 
zones that are isolated from underground sources of drinking water. Like 
groundwater in the WDWA in general, produced oil field water is naturally 
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degraded and exhibits elevated levels of TDS. The concentrations of TDS and crude 
oil residual in untreated produced water make it unsuitable for any beneficial use 
without treatment.” (Aquilogic 2019)  

 
The plan states that the “occurrence of high TDS groundwater in the west side of the KCS has 
recently been further documented in a [2018] preliminary groundwater salinity mapping study 
conducted by the USGS…of groundwater salinity for 31 oil fields and adjacent aquifers across 
major oil-producing areas of central and southern California.” Within the KCS, the plan states that 
the study “reported much higher TDS in groundwater from Westside oil field wells and 
groundwater wells, when compared with east side groundwater wells and oil wells.” The study 
suggested that among other factors, “higher TDS in the Westside could be related to a combination 
of natural conditions (Westside sediments derived from marine deposits containing saline connate 
water) and anthropogenic factors such as infiltration from former oil field produced water 
evaporation ponds and/or agricultural drainage ponds. This higher TDS water is consistent with 
historical reports completed prior to widespread agricultural development and is documented for 
more than 60 miles from north to south in the west side of the KCS.” The plan states that available 
water quality “data reiterate the conclusion that, with few exceptions, a majority of the 
groundwater, including oil field produced water beneath the WDWA on a sub-regional basis is 
brackish, and of little, if any, beneficial use without blending or treatment.” (Aquilogic 2019) 

 
The plan discusses produced water disposal ponds in the LHWD area, and states that 

groundwater “is very brackish and has been impacted, likely both by the nearby ponds and the 
naturally poor quality of groundwater found throughout the WDWA. As such, this groundwater 
would be unsuitable for any beneficial use without expensive advanced water treatment technology 
capable of desalination such as reverse osmosis (RO) or other membrane technology. Because of 
the location of the ponds on the eastern boundary of the LHWD there is also the likelihood that 
brackish, poor quality groundwater, has migrated down-gradient towards the adjacent SWSD. If 
confirmed, coordinated monitoring and management of the brackish water will be required during 
the implementation of the KGAGSP to mitigate the potential for further undesirable results to 
better quality water to the east of the WDWA.” (Aquilogic 2019) 

 
The plan also addresses produced water ponds and groundwater in the BWSD area. It 

discusses regulated water quality “events” and, where applicable, enforcement orders associated 
with three oil and gas–related sites, known as “Aera Energy’s former South Belridge Oil Field 
Ponds; Exxon/Mobil Hill Lease; and Valley Water Management Ponds.” The plan states that, 
consistent: 

 
“with the totality of other data sets…the data support the conclusion that the 
groundwater quality beneath the BWSD is largely naturally degraded and is 
sometimes impacted by localized anthropogenic activity (e.g., evaporation ponds). 
That said; the groundwater beneath the WDWA is almost exclusively unsuitable 
for MUN [municipal] and most, if not all, AGR [agricultural] or other beneficial 
use without blending and/or desalination. There is also the potential for these 
primarily naturally degraded groundwaters to migrate outside the WDWA where it 
would produce or perpetuate an undesirable result in adjacent GMAs [groundwater 
management areas]. To mitigate any undesirable result related to poor water quality 
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originating from the WDWA, the WDWA will work in close cooperation with oil 
producers and down-gradient, adjacent GMAs during the implementation of the 
KGAGSP to conduct sentry monitoring as part of the WDWA MNP [monitoring 
network plan] in order to assess for changes in groundwater quality on its 
boundaries.” (Aquilogic 2019) 

 
Figure 23b of the plan identifies approximately 44 Permitted Discharge Locations in the 

WDWA, “a majority of which appear to be related to oil field produced water treatment facilities.” 
Appendix F of the plan lists the same 77 sites included in the KGAGSP as open and having 
potential or confirmed groundwater quality impacts. (Aquilogic 2019) 

 
The plan states that “Oil field activities, including land subsidence associated with the 

extraction of oil and gas, are under the oversight of [CalGEM], and are therefore outside the control 
of the WDWA. This element will be assessed further as part of the WDWA MNP and the KGA 
land subsidence monitoring plan. Data and findings will be reported during the first five-year 
reassessment period.” The plan discusses two localized areas of land subsidence identified in the 
WDWA satellite-based Interferometer Synthetic Aperture Radar (InSAR). One is located: 

 
“just west of the portion of the [California] Aqueduct that lies immediately north 
and south of the town of Lost Hills (approximately Aqueduct mile post 195-203 
and milepost 205-215). Subsidence here is estimated to range between 4 inches to 
15 inches. This portion of the Aqueduct coincides with an embankment failure in 
June 2011 at Milepost 208. This incident was confirmed by surveying, but a specific 
cause was not identified at the time of the breach. It is important to emphasize that 
agricultural groundwater pumping in this area has historically been limited due to 
poor groundwater quality. The other area of subsidence is located approximately 
midway between town of McKittrick and State Highway 46 and is likely associated 
with the Belridge Anticline oil field complex. InSAR subsidence there has 
reportedly ranged from 4 inches to over 25 inches.” (Aquilogic 2019) 

 
According to the plan, InSAR data during 2015 and 2016: 
 

“found improved conditions, with the areas adjacent to the town of Lost Hills (e.g. 
Mileposts 195-215) mostly displaying only minimal subsidence (approximately 2 
inches to 6 inches). The areas around the Belridge Anticline oil field also improved 
somewhat, with the exception of areas immediately proximal to the oil fields, which 
appear to have remained more or less unchanged from the findings of the earlier 
InSAR survey …. The rebound of topographic surface elevation indicated by the 
latter InSAR survey in several areas suggests that some of the WDWA subsidence 
may have a reversible (elastic) component that benefited from the increased winter 
precipitation during 2015 to 2016.” (Aquilogic 2019) 

 
The plan indicates that there is “currently is no definitive evidence that the subsidence 

adjacent to the aqueduct near Lost Hills….or elsewhere in the WDWA, is attributable to a single 
factor.” The plan further states that “Subsidence associated with local oil field activities is under 
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the oversight of [CalGEM]. Subsidence in the WDWA caused by oil field activities and by 
pumping in adjacent GMAs is outside the control of the WDWA.” (Aquilogic 2019) 
 

No municipal pumping of groundwater occurs in the WDWA. The plan states that 
“Because of the ubiquitous presence of elevated concentrations of TDS, the use for [agriculture] 
is primarily limited to blending with higher-quality Aqueduct water when those deliveries are 
reduced. Industrial use is mainly limited to oil field operations, such as water for well drilling or 
enhanced oil recovery (EOR) via steam generation and reinjection.” (Aquilogic 2019) 

 
The plan identifies SGMA “Planning and Management Actions” (PMAs). PMA No. 3 is 

the “Conjunctive Reuse of Naturally Degraded Brackish Groundwater” and focuses on the 
“feasibility of an innovative project that will integrate the treatment and conjunctive reuse of 
naturally degraded brackish groundwater and oil field produced water. Based on preliminary 
planning the project will ultimately harvest and treat approximately 40% oil field produced water 
and 60% brackish groundwater underflow for multiple beneficial uses including, among other 
things: A potential new water supply for adjacent and nearby disadvantaged communities (DACs) 
in order to improve water reliability and drought resiliency; A reliable supplemental source of 
better-quality water that, together with imported water, can be used for irrigation; Provide potential 
environmental flows to the adjacent Kern National Wildlife Refuge; and Protect groundwater 
quality adjacent to the WDWA by reducing the volume of naturally degraded groundwater 
underflow migrating to the northeast and east from the WDWA toward potentially better-quality 
groundwater in the axis of the Valley and adjacent management areas.” (Aquilogic 2019) 

 
The plan further discusses PMA No. 3 as follows: 
 

“Sub-regionally, most of the groundwater in the WDWA is of poor to very poor 
quality, with TDS concentrations routinely greater than 2,000 mg/L, making it 
unsuitable for practical beneficial use within the WDWA without blending or 
treatment. The poor water quality is caused by geologic sediments of marine origin, 
some of which contain saline connate water. The principal source of modeled 
deficit in the WDWA is due to natural downgradient underflow out of the WDWA 
towards the northeast (former Tulare Lake bed, a designated beneficial use 
exemption area), and eastward towards the axis of the basin. Historically, WDWA 
growers have, among other water management techniques, used Aqueduct water 
(significantly more than 95%) to meet their water supply demand. Groundwater 
withdrawals have been minimal (~3,000 AFY), and have been used largely for the 
purpose of blending. However, climate variability has placed stress on the 
reliability of imported water. During the recent extended drought period (2007 to 
2016), actual deliveries from the SWP to the WDWA averaged less than 50% of 
the stipulated allocation. The proposed drought resiliency infrastructure project 
(Project), when fully implemented, would provide for treatment and conjunctive 
reuse of a mixture of oil field produced water, and naturally degraded groundwater 
that is currently escaping the WDWA as underflow. Membrane technologies and 
associated system control software to treat brackish and saline water are well 
established and the cost of treatment is declining. Many of these proven 
technologies are now ‘off the shelf’ and modular, allowing for cost-effective 
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facility upscaling as part of planned project phasing, or as operational conditions 
change. The Project proposes to utilize a modular treatment system in order to right-
size the project and maximize and maintain the balance between project economics 
and desired benefits. As envisioned, the PMA No. 3 would include at least two 
similar construction phases over the next 10-20 years, each with an array of 
brackish groundwater underflow-capture wells located along the eastern or 
northern boundaries of the WDWA. These wells along with some oilfield produced 
water would eventually provide the source water for two or more distributed 
modular treatment systems. When fully operational, the Project, as currently 
planned, could produce up to 50,000 AFY of new, high-quality water for multi-
beneficial reuse options. Potential sources of feed water for the project include 
degraded brackish groundwater underflow from the WDWA and surplus oil field 
produced water. Current groundwater underflow that migrates from the WDWA, 
downgradient towards the axis of the basin, has been preliminarily estimated by the 
KGA C2VSim-Kern model at approximately 111,000 AFY. Because of the 
brackish quality of this water, it is considered to be non-beneficial without 
treatment or blending. The oil fields of West Kern County generate approximately 
10 to 12 barrels of brackish or saline produced water for every barrel of oil. A large 
portion of the produced water is recycled and used at the oil fields for steam 
flooding for EOR, and other oil field operations. However, any remaining surplus 
volume of produced water requires disposal. Due to water quality concerns, many 
of the produced water disposal ponds in Kern County have been closed. This leaves 
permitted reinjection into typically deeper zones under the oversight of [CalGEM] 
and the Federal UIC program as the primary method for disposal of produced 
waters. The Project would, if determined to be feasible, divert a portion of this 
surplus produced water for additional treatment and conjunctive reuse. Preliminary 
planning for a Project Engineering feasibility study (FS) for the first phase of the 
project has already begun. It is expected there will be at a minimum two phases of 
distributed treatment facility construction. The FS will examine the viability of the 
project for regulatory acceptance, potential for undesirable results (e.g. significant 
subsidence), and for the economics of treating both brackish groundwater and oil 
field produced waters in a distributed modular facility via the use of readily 
available membrane technologies, such as reverse osmosis (RO). Treatment 
technologies to be assessed would include pre-treatment, pH adjustment and 
filtration followed by either a single-pass RO configuration, a double-pass RO, or 
a RO modification called a closed-circuit RO. Treated water quality would, at a 
minimum, meet Basin Plan requirements. Project FS components include: 
Evaluating existing hydrogeologic data pertaining to brackish groundwater and oil 
field produced water quality, water use, and volumes; Development of preliminary 
engineering options and costs for siting the treatment facility, source wells, water 
treatment, energy demand, concentrate disposal, and treated water transmission; 
Examination of the potential for undesirable results (e.g. subsidence); and 
Assessment of permitting and public notification requirements (California 
Environmental Quality Act [CEQA], etc.)…. The FS will include information on 
the study area, as well as water supply, source water, and RO concentrate 
characteristics and treatment facilities. A project alternative analysis will be 



Page 48 of 87 

performed leading to a recommended plan for implementation including a 
preliminary construction schedule and financing plan, a revenue program, and a net 
present worth analysis. Findings and status of the FS implementation would be 
reported in the first five-year GSP reassessment. It is a goal to have the first modular 
treatment system online before the end of the second five-year reassessment period 
(by 2030). Public noticing for this project would be implemented pursuant to 
relevant and applicable rules and regulations and would be distributed via the 
websites of the stakeholder water districts and other methods, as required. 
Permitting (CEQA, construction, etc.) will also comply with relevant and 
applicable rules and regulations. Key issues to be addressed during the FS include 
those related to technical feasibility, project phasing, regulatory and public 
acceptance, potential project-related undesirable results, the development of an 
engineering cost/benefit analysis, State or other funding alternatives and permitting 
(e.g. CEQA, etc.). The FS will seek to identify the preferred project alternative by 
examining the CEQA required “no project alternative”, in addition to several 
different construction and RO configurations, combined with varying approaches 
for concentrate (brine) disposal. End-users of the new water supply will be 
identified, including local DACs, agricultural, oil field, and environmental users. 
Ultimately, this project directly supports WDWA water resources and provides the 
benefit of a new water supply to the State. Specific benefits include: Ability to 
wheel water of acceptable quality to neighboring management areas that may be 
facing shortage; Increased regional and local water self-reliance, flexibility and 
integrated management; Drought resiliency; Ability to decrease agricultural 
reliance on diversions from the Delta via the Aqueduct; and Increase operational 
and regulatory efficiency for improved drought resiliency.” (Aquilogic 2019) 

 
According to the plan, “rough order-of-magnitude costs for the initial phase of the project 

range from $50 million to $60 million +/- 20%, depending on site location and number of capture 
wells to be installed. Refined costs will be generated by the… FS. Project costs and funding are 
among key feasibility factors. Funding sources could include a combination of State, WDWA and 
other stakeholder or private funding.” (Aquilogic 2019) 

 
Wheeler Ridge-Maricopa Water Storage District Management Area Plan  
 
The Wheeler Ridge-Maricopa Water Storage District Management Area Plan encompasses 

91,430 acres, primarily in the southern portion of the Western Subarea and extending into the 
southern parts of the Central and Eastern Subareas of the Project Area. The plan states that “the 
presence, location and depth of oil and gas fields” is one of the “multiple sources of information 
can be relied on to define the ‘bottom of the basin’ for purposes of” SGMA. Oil fields in the plan 
area include the San Emidio Nose oil field, located in the central portion of the Management Area, 
the Yowlumne oil field, located in the western portion of the Management Area, the Los Lobos oil 
field, which overlies a small portion of the southwestern corner of the Management Area and the 
Midway-Sunset oil field, which overlies portions of the far western edge of the Management Area. 
(EKI Environment & Water 2019e) 
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The plan identifies potential point sources of groundwater contamination in the 
Management Area, one of which is a closed site associated with oil and gas development and 
exploration. The plan states that “[g]iven the lack of open sites and the fact that groundwater is 
generally hundreds of feet below the surface and separated from near-surface contamination by 
numerous thin low permeability layers, the threat to groundwater from the closed sites is likely 
minor.” According to the plan “[w]ithin the Management Area there are 12 active injection wells, 
all but one of which are in the Yowlumne oil field (the other being in the Rio Viejo oil field). There 
are also a large number of injection wells in the Midway-Sunset oil field to the west of the 
Management Area. There are no produced water ponds within the Management Area, but there are 
many in the Midway-Sunset oil field.” The plan states that the injection wells are regulated under 
the UIC program and other laws and regulations, and that produced water ponds are regulated by 
the state under “individual and general Waste Discharge Requirements (WDRs) amongst other 
requirements to ensure adequate protection against impacts to underlying groundwater resources.” 
It further states that “[s]ubsidence due to oil and gas production has also occurred in some areas 
but is minor in importance.” (EKI Environment & Water 2019e) 

 
4.4.2 Kern River Groundwater Sustainability Plan 

 
The KRGSP area is located in the central portions of the Project Area and encompasses 

184,320 acres (361 square miles), including the Bakersfield Metropolitan area, highly developed 
agricultural areas, riparian ecosystems, and open space, including private lands held in public trust, 
such as the Panorama Vista Preserve, and municipal parks such as the Kern River Parkway. 
Incorporated communities within the KRGSP are not within the County’s jurisdiction.  

 
The KRGSP states that the plan area: 
 

“overlies all or portions of about 23 active or abandoned oil fields. The presence of 
petroleum hydrocarbon reservoirs indicates that the geologic formation is isolated 
at depth without the ability to be readily replenished by groundwater recharge (a 
condition required to trap the hydrocarbons). In addition, the occurrence of 
petroleum hydrocarbons in the formation would inherently limit the use of 
formation water. Although water produced from some Kern County oil fields is 
being separated and treated for beneficial uses in other areas, this formation water 
would not be connected to the groundwater system and not be considered part of 
the groundwater basin pursuant to groundwater management. In addition, most of 
the local oil fields have been exempted from the USEPA definition of protected 
groundwater…. Therefore, the shallow-most top of oil production in an oil field 
would provide a conservative estimate of the bottom of the Subbasin, where 
present.” (KRGSA 2020) 
 

Most of the oil fields beneath plan area: 
 

“are located along the margins of the boundary with only a small portion of their 
productive limits in the KRGSA….The bottom of the Subbasin beneath the 
KRGSA Plan Area is defined as groundwater outside of a hydrocarbon zone that 
contains no more than 10,000 mg/L TDS unless that water has been determined to 
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be an exempt aquifer …. It is further assumed that the Subbasin would be a 
continuous unit from the surface down to the basin bottom; no formations below 
the shallowest oil producing zone or shallowest exempt aquifer would be included.” 
(KRGSA 2020) 

 
The plan states that “Because the oil-bearing zones are defined as beneath the bottom of 

the Subbasin, there would be no decrease of groundwater in storage associated with water in the 
oil bearing zones. The Subbasin extends several thousand feet beneath the Plan Area with the 
bottom defined by either the base of the Underground Source of Drinking Water (USDW, defined 
by USEPA), oilfield-exempted aquifers, or oil-producing zones, whichever is shallowest.” 
(KRGSA 2020) 

 
Table 3-4 of the plan identifies “Environmental Investigation and Cleanup Sites in the Plan 

Area.” The plan states that “about one-half of the sites involve petroleum hydrocarbons including 
crude oil, gasoline, and associated products… mainly related to refineries, oil companies, 
transportation sites, schools (with fuel tanks), as well as the three LUST [leaking underground 
storage tank] sites.” (KRGSA 2020) 

 
4.4.3. Henry Miller Water District Groundwater Sustainability Agency Groundwater 
Sustainability Plan 

 
 The Henry Miller Water District (HMWD) GSA GSP area is located in the south of the 
Western Subarea of the Project Area and includes 26,055 acres. The plan area primarily consists 
of irrigated agricultural land, but also includes an artificial recreational lake, undeveloped land, 
the California Aqueduct, and land used for oil and gas production.  
 

The plan defines the lateral and vertical boundaries of the plan area basin using 
substantially the same criteria as the KGAGSP. The plan states that “active oil and gas aquifers 
and exempted aquifers are not a part of the groundwater basin for beneficial use.” The plan states 
that: 

“[w]ater brought to the surface when oil is extracted is often referred to as 
‘produced water.’ Produced water is groundwater that is commingled with 
hydrocarbons and located within the hydrocarbon bearing reservoir. Produced 
water is generated as oil is extracted for use. Often, produced water is returned to 
the original geological formation for enhanced oil recovery or disposal. Some 
produced water is suitable for beneficial use with treatment, though most is higher 
in salinity and must undergo extensive treatment and be blended with other water 
before use. New technology and the need to find new sources of water are driving 
the ability to process and treat produced water for beneficial use.” (Luhdorff & 
Scalmanini 2020) 

 
The plan discusses a 2018 USGS study of 31 oil fields and adjacent aquifers in California 

and states that: 
 

“the study concluded that there is no hydrogeological connection between oil wells 
and water wells in the mapped regions. This conclusion is based on salinity 
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mapping and well construction: the top perforation of the oil wells is deeper than 
the bottom perforation of water wells, except for oil fields in the north eastern part 
of the County. Well perforations in the north eastern part showed little to no vertical 
separation. Additionally, the study found that the west side of the San Joaquin 
Valley (in Kern County) generally has the highest TDS levels at the shallowest 
depths.” (Luhdorff & Scalmanini 2020) 
 

The plan also includes a discussion of oil and gas subsidence that is substantially similar 
to the KGAGSP subsidence discussion and indicates that if oil and gas subsidence is detected by 
SGMA-related monitoring, CalGEM would be notified in accordance with Public Resources Code 
Section 3315. 
 

Figure 2-39 of the HMWDGSP is substantially the same as Figure 2-39 in the KGAGSP 
and shows the locations of 127 wells injecting in non-oil zones with TDS concentrations that are 
below 3,000 mg/L and 342 wells injecting in non-oil zones where TDS greater than 3,000 mg/L 
and less than 10,000 mg/L (Lhdorff & Scalmanini 2020). The wells are mapped from a 2015 list 
provided to the EPA by the state in conjunction with the UIC program. As discussed above, 
CalGEM and the EPA have been implementing a process for addressing permitted wells in 
California that may be discharging fluids into USDWs that have not been exempted under the UIC 
program. From 2017 to 2020, the EPA approved 20 aquifer exemptions, including several of the 
locations in Figure 2-39. Several other aquifer exemption proposals are being reviewed and 
considered by CalGEM, including locations in the Project Area (CalGEM 2020). 
 

The plan considered the same 264 permitted sites that could affect water quality as 
discussed in the KGAGSP, including sites for which Waste Discharge Requirements have been 
issued under state law, and Confined Animal Sites. The locations of the permitted sites are shown 
on Figure 2-37 of the plan, excluding 43 sites for which sufficient locational information was 
unavailable. Several of the permitted discharge sites include produced water ponds. The plan also 
identifies and maps 77 open or active sites with the potential to adversely affect groundwater 
quality in the KCS. Several of these sites are associated with oil and gas exploration and 
development, including 27 produced water ponds in which “crude oil” is the primary constituent 
of concern. The plan states that “UIC permitted wells are not included in the list of groundwater 
contaminant sites because the UIC program’s objective is to confine injected fluid to the approved 
injection zone so that injected fluid does not migrate to a zone where it could degrade valuable 
groundwater or hydrocarbon resources”  
 
4.4.4. Olcese Water District Groundwater Sustainability Agency Groundwater 
Sustainability Plan 
 

The Olcese Water District GSA GSP covers approximately 3,206 acres in the eastern 
portion of the KCS and in the Eastern Subarea of the Project Area. A portion of the plan area is 
within the City of Bakersfield and not subject to County jurisdiction.  
 

The plan indicates that are no active oil fields in the Management Area. Active oil fields 
are located adjacent to near or portions of the plan area. The plan states that “[n]o commercial or 
industrial groundwater users have been identified within the Olcese GSA Area.” An oil and gas 
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well database maintained by CalGEM “identifies the presence of wells in the GSA Area, however, 
according to [CalGEM] data, the current status of these wells is ‘plugged and abandoned.’” (EKI 
Environment & Water 2020) 
 

The plan states that under Section 354.26(b)(1)) of the SGMA regulations: 
 

“potential causes of Undesirable Results due to Degraded Water Quality within the 
Olcese GSA Area include the addition of constituents of concern (COCs) to 
groundwater in the principal aquifer through processes that are causatively related 
to water management or land use activities. Fortunately, due to hydrogeological 
conditions in the Olcese GSA Area, the mechanisms for this addition of COCs to 
the principal aquifer are quite limited due to the confined nature of the Olcese Sand 
Aquifer Unit. Also, owing to its location on the margin of the Kern Subbasin, the 
Olcese GSA Area is not vulnerable to inflows of poor-quality water from adjacent 
basins or areas. Direct injection of ‘produced water’ generated from oil field 
operations may occur in areas outside of the Olcese GSA Area (e.g., in the Ant Hill 
oil field), but those areas are generally downgradient from the Olcese GSA Area 
and separated from the Olcese GSA Area by several fault systems. Furthermore, 
such injection is regulated under the Underground Injection Control (UIC) 
program. Therefore, Undesirable Results for Degraded Water Quality are unlikely 
to occur within the Olcese GSA Area.” (EKI Environment & Water 2020) 

 
A footnote to this section of the plan states that “Direct injection of fluids associated with 

oil and natural gas production via Class II wells under the UIC program is regulated under the 
SDWA and is limited to occur only in strata that are not designated as Underground Sources of 
Drinking Water (USDWs), but injection infrastructure can leak, resulting in addition of potential 
COCs to USDWs.” (EKI Environment & Water 2020) 
 
4.4.5. Buena Vista Water Storage District Groundwater Sustainability Agency 
Groundwater Sustainability Plan 
 

The Buena Vista Water Storage District GSA (BVGSA) GSP covers approximately 50,560 
acres, primarily along the eastern boundary of the Western Subarea and also extending into the 
northern part of the Central Subarea in the Project Area.  
 

The plan states that “Several processes contribute to land subsidence. These include, in 
order of decreasing significance: aquifer compaction by overdraft, hydrocompaction (shallow or 
near-surface subsidence) of moisture deficient deposits above the water table that are wetted for 
the first time since deposition, petroleum reservoir compaction due to oil and gas withdrawal, and 
subsidence caused by tectonic forces. In addition to groundwater withdrawal, oil and gas 
production and tectonic forces may contribute to subsidence in or near” the plan area. The plan 
also states that, within the plan area, “One production well, DW-1, in the extreme south of the 
BVGSA went dry in 2015 during the recent drought. Water levels in this well have since recovered, 
and the well is back in operation. The location of DW-1, in an oil field area near Tupman is not 
typical of other production wells in the GSA, and no other wells in the BVGSA have ever gone 
dry.” (BVWSD GSA 2020) 
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Figure 2-28 of the plan identifies 77 “Sites Of Potential Groundwater Impacts,” which are 

substantially similar to the 77 sites discussed in the KGAGSP and the HMWDGSP. Some of the 
mapped sites are produced water ponds. None of the sites are shown in Figure 2-28 as lying within 
the boundaries of the BVGSA. The plan states that “[o]f the 50 open cases [sites of potential 
groundwater impacts] within the boundaries of the Kern County Subbasin, 9 were identified as 
impacting groundwater within the Subbasin, however none were identified as impacting 
groundwater within the BVGSA.” The plan states that ‘[s]everal processes contribute to land 
subsidence. These include, in order of decreasing significance: aquifer compaction by overdraft, 
hydrocompaction (shallow or near-surface subsidence) of moisture deficient deposits above the 
water table that are wetted for the first time since deposition, petroleum reservoir compaction due 
to oil and gas withdrawal, and subsidence caused by tectonic forces.” In addition to groundwater 
withdrawal, the plan states that “oil and gas production and tectonic forces may contribute to 
subsidence in or near the BVGSA.” (BVWSD GSA 2020) 
 
4.5. Oil and Gas Water Use and Senate Bill 1281 Reports for 2015 to 2017. 
 
 As discussed in the 2015 FEIR, SB 1281 amended California Public Resources Code 
Section 3227 in 2014. The amendments require that oil and gas well operators provide a monthly 
statement and a more detailed quarterly report of water use to CalGEM. The monthly statement 
must identify the disposition of produced water. The quarterly report must also identify the sources 
and volumes of water used, water treatment methods, and disposal methods for injection, 
noninjection, and storage purposes. The reports must quantify the amount of “water suitable for 
domestic or irrigation purposes” used by oil and gas operators. In August 2015 the State Water 
Resources Control Board stated in a letter to CalGEM that for the purposes of reporting under 
Section 3227, “water suitable for domestic or irrigation purposes” should be interpreted to mean 
water with a TDS concentration of 10,000 mg/l or lower (CalGEM 2019c).  
 
 CalGEM periodically provides oil and gas well water use data in quarterly water use 
summary reports covering the state of California. In June 2020, CalGEM published quarterly 
summaries from the first quarter of 2015 to the second quarter of 2017. CalGEM also posted online 
spreadsheets containing certain raw data supplied by oil and gas operators under Section 3227 
from first quarter of 2015 to the fourth quarter of 2017. These spreadsheets are reviewed by 
CalGEM to compile and publish the quarterly water use summaries for the state. CalGEM states 
that the water use reports do not include confidential information and, except for more limited 
coverage in the first quarter of 2015, the quarterly summaries cover approximately 90 percent of 
the state (CalGEM 2019d). The 2015 FEIR discussed the quarterly water use report prepared by 
CalGEM for the first quarter of 2015, the report available at the time the 2015 FEIR was certified. 
The following summary updates the information in the 2015 FEIR to include the nine quarterly 
reports subsequently published by CalGEM from the second quarter of 2015 to the second quarter 
of 2017. As discussed in the 2015 FEIR, the first quarterly report in 2015, which was based on the 
earliest set of reports provided to CalGEM under Section 3227, covered about 65 percent of the 
state. Information from the first quarterly report is summarized for informational purposes but not 
utilized in the averages for the subsequent nine reports covering 90 percent of the state discussed 
below. 
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 Table 4 summarizes the quarterly volume of produced water, produced water reported to 
be suitable for domestic and irrigation use, and produced water sold or transferred for domestic 
use in the state quarterly water use reports. Table 4 indicates that state oil and gas operators 
generated an average of just over 103,000 acre-feet of produced water per quarter from the second 
quarter of 2015 to the second quarter of 2017. An average of 3,539 acre-feet per quarter of 
produced water was reported as suitable for domestic or irrigation use. An average of 8,991 acre-
feet of produced water per quarter was sold or transferred for domestic use.  
 

Table 4 Volume of Produced Water, Produced Water Suitable for Domestic 
or Irrigation Use, and Produced Water Sold or Transferred for 
Domestic Use, SB 1281 Quarterly State Water Use Reports (acre-
feet) 

  
Total 

Portion Suitable for 
Domestic or Irrigation Use 

Sale/Transfer for 
Domestic Use 

2015 Q1 (partial coverage)   65,279     1,688  6,469  
  

2015 Q2   103,304     6,444  8,626  
2015 Q3   104,911     2,382  8,721  
2015 Q4   105,943     2,382  9,654  
2016 Q1   105,195     2,261  8,302  
2016 Q2   103,552     1,870  9,132  
2016 Q3   105,753     2,204  9,760  
2016 Q4   100,554     2,179  9,545  
2017 Q1   101,148     6,915  9,576  
2017 Q2   100,652     7,062  10,127  
Quarterly Average   103,446     3,539  8,991  

 
Table 5 summarizes the quarterly volume of injection and the portion of injected water 

reported to be suitable for domestic and irrigation use from the second quarter of 2015 to the 
second quarter of 2017. Table 5 indicates that state oil and gas operators injected an average of 
88,868 acre-feet per quarter from the second quarter of 2015 to the second quarter of 2017, 
including Class II injection wells, produced water for EOR and other oil field purposes, well 
stimulation fluids, and water from other sources. An average of 1,550 acre-feet per quarter of the 
total injected volume was reported as suitable for domestic or irrigation use.  
 

Table 5 Volume of Injection and Portion 
Suitable for Domestic or Irrigation 
Use SB 1281 Quarterly State Water 
Use Reports (acre feet) 

  

Total  

Portion 
Suitable for 
Domestic or 

Irrigation 
Use 

 2015 Q1 (partial coverage) 41,402  292  
 

 2015 Q2  69,947  1,415  
 2015 Q3  93,110  1,735  
 2015 Q4  94,602  2,013  
 2016 Q1  93,048  1,477  
 2016 Q2  91,255  1,686  
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Table 5 Volume of Injection and Portion 
Suitable for Domestic or Irrigation 
Use SB 1281 Quarterly State Water 
Use Reports (acre feet) 

  

Total  

Portion 
Suitable for 
Domestic or 

Irrigation 
Use 

 2016 Q3  92,802  1,107  
 2016 Q4  87,978  1,404  
 2017 Q1  88,751  1,711  
 2017 Q2  88,316  1,403  
Quarterly Average  88,868  1,550  

 
Table 6 summarizes the quarterly volume of storage and non-injection fluids, storage, and 

non-injection water reported to be suitable for domestic and irrigation use, and sources of storage 
and non-injection water other than produced water or Class II and well stimulation fluids from the 
second quarter of 2015 to the second quarter of 2017. Table 6 indicates that oil and gas operators 
within the state reported an average of 4,944 acre-feet of storage and non-injection fluids per 
quarter, including Class II injection and well stimulation fluids, produced water, and water from 
other sources. An average of 641 acre-feet per quarter of the total storage and non-injection water 
volume was suitable for domestic or irrigation use.  
 

Table 6 Volume of Storage and Non-
Injection Fluids and Portion 
Suitable for Domestic or Irrigation 
Use, SB 1281 Quarterly State Water 
Use Reports (acre feet) 

  

Total  

Portion 
Suitable for 
Domestic or 

Irrigation 
Use 

2015 Q1 (partial coverage) 4,783  670  
 

2015 Q2  6,085  1,341  
2015 Q3  5,138  495  
2015 Q4  4,986  527  
2016 Q1  4,960  418  
2016 Q2  4,370  505  
2016 Q3  4,908  579  
2016 Q4  4,766  467  
2017 Q1  4,686  796  
2017 Q2  4,758  614  
Quarterly Average  4,944  641  

 
4.6. Updated Oil and Gas Industry Conditions in Kern County 
 

Six of 10 largest property taxpayers in the County are oil and gas companies, and the 
industry generates approximately $925 million in state and local tax revenues and $1.6 billion in 
labor income per year. Oil and gas companies directly employ 14,213 people and indirectly 
generate 9,687 jobs in Kern County (Cox 2020). The oil and gas industry experienced a sharp 
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decline from 2014 to 2016 as the price per barrel of oil, which is used by the County for oil and 
gas property tax assessments, fell from $101 to $35. The total assessed value of property in the 
County fell by over $12 billion from 2014 to 2016. In fiscal year 2016–2017, the County 
experienced a budget deficit of $44.5 million and declared a fiscal emergency. By 2019, oil prices 
recovered to about $55 per barrel, and the County was able to retire most of the 2016-2017 deficit. 
In September 2019, the County adopted a budget for 2019-2020 and declared an end to the four-
year fiscal emergency (Kern County 2020). 
 

Oil and gas employment and tax revenues in the County, and the County’s fiscal condition, 
were subsequently impacted by several factors. In late 2019, as DOGGR was being reorganized 
into CalGEM and the state began focusing on a new 2045 energy "carbon neutrality" executive 
order issued by former Governor Jerry Brown, state regulators publicly indicated that oil and gas 
activity in California would be discontinued, including in Kern County. The state’s position on the 
oil and gas industry prompted a meeting between the County Board of Supervisors and state 
regulators attended by over 1,000 members of the public in January 2020. The meeting discussed 
the state’s permitting slowdown and oilfield activity limits, as well as reports that state policies 
were causing employment losses in the County. After discussions with state officials, the Board 
unanimously voted to conduct a study evaluating the impacts of the state’s actions on the County’s 
economy and budget. The Board also authorized two Supervisors to form a coalition to meet with 
state officials in Sacramento and explain the effects of California’s oil policies on the County (Cox 
2020).  

 
In late 2019 and early 2020, global oil prices began sharply falling in response to excess 

supply conditions worldwide. By early March 2020, oil prices were at about $40 per barrel and 
approaching the levels that were associated with the County’s fiscal emergency in 2016–2017. Oil 
prices fell further due to the global economic disruptions caused by the coronavirus. On April 20, 
2020, oil price futures fell to more than -$37 per barrel, the lowest level in history. The next day 
oil prices were $12 per barrel (Kasler 2020). In June 2020, oil prices generally ranged around $40 
per barrel but remained substantially below the levels when the 2019–2020 budget was adopted.  
 

The spring 2020 coronavirus outbreak also resulted in an unprecedented rapid and large 
increase in County unemployment. In June 2020, the State Employment Development Department 
indicated that the County’s unemployment rate for April 2020 was 18.6 percent and that 69,800 
people of a total County workforce of 375,800 individuals were unemployed, a greater than 300 
percent increase since December 2019 (EDD 2020). In June 2020, published reports indicated that 
the County’s budgetary challenges due to declining economic activity and reduced tax revenues 
associated with the declining oil and gas sector and the coronavirus could be as severe as or more 
difficult than the 2016–2017 conditions that triggered the County’s four-year fiscal emergency 
(Bell 2020). 
 
5. Updated California Environmental Quality Act Analysis  
 

This section updates the analysis of the Project’s potential impacts to groundwater and 
water supply in the 2015 FEIR to include the new information summarized above and to reconsider 
feasible mitigation for impacts determined to be significant. The CEQA Appendix G Checklist 
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and the Notice of Preparation for this Project state that a project would have a significant impact 
on hydrology, water quality and water supply if it would:  
 

(1) Substantially decrease groundwater supplies or interfere substantially with 
groundwater recharge such that the project may impede sustainable groundwater 
management of the basin; 

 
(2) Conflict with or obstruct implementation of a water quality control plan or sustainable 

groundwater management plan; and  
 
(3) Have insufficient water supplies available to serve the project and reasonably 

foreseeable future development during normal, dry and multiple dry years.  
 

As discussed in the Notice of Preparation (NOP) (Kern County Planning and Natural 
Resources Department 2020), the SREIR will consider whether new or revised mitigation 
measures can be feasibly implemented to reduce potentially significant groundwater or water 
supply impacts. The CEQA Appendix G Checklist and the Notice of Preparation for this Project 
state that a project would have a significant impact on hydrology, water quality and water supply  
if such mitigation measures would require or result in the relocation or construction of new or 
expanded water facilities, the construction or relocation of which could cause significant 
environmental effects. 
 
5.1 Would the Project substantially decrease groundwater supplies or interfere 
substantially with groundwater recharge such that the project may impede sustainable 
groundwater management of the basin? 

 
The new information concerning Project Area groundwater conditions, including the 

groundwater basin boundary modifications approved by the DWR, the formation of GSAs, and 
the adoption of GSPs and Management Area plans; other information, such as the Annual Report 
related to SGMA implementation and water use reports published by CalGEM since the second 
quarter of 2015; and oil and gas permitting and industry conditions since the 2015 FEIR was issued 
does not significantly affect the analysis of potential oil and gas industry groundwater use impacts 
in the 2015 FEIR. The new information does provide significant substantial evidence that oil and 
gas activities affecting groundwater occur outside of the aquifers subject to the SGMA, that the 
reuse of produced water for domestic or irrigation purposes in the Project Area constitutes a new 
locally imported supply into aquifers subject to the SGMA, and that GSPs and Management Area 
plans adopted in accordance with the SGMA include produced water reuse in the SGMA Projects 
that would implemented by GSAs in the Project Area to achieve sustainable groundwater 
management by 2040 as required by the SGMA.  

 
The 2015 FEIR determined that almost all of the water used for oil and gas operations in 

the Project Area was obtained from produced water. Certain oil and gas activities required the use 
of domestic or irrigation quality water, including well construction and abandonment in 
accordance with applicable laws and regulations, and activities with high corrosion risks or during 
which adverse chemical reactions could occur from the use of lower quality water. In 2012, oil 
and gas activities used 8,778 AFY of domestic or irrigation quality water and demand for these 
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sources was projected to increase to 11,761 AFY in 2035, a net change of 2,983 AFY. Although 
oil and gas water use of this magnitude would account for significantly less than 1 percent of total 
current and projected future domestic and irrigation quality water demand in the Project Area, the 
2015 FEIR discussed several factors, including current and future surface supply limitations and 
historical groundwater overdraft subject to the SGMA, that constrained high quality water supply 
and concluded that there was no surplus water available in the Project Area. Consequently, oil and 
gas consumption of domestic and irrigation quality water, which was conservatively assumed to 
be supplied by groundwater, was determined to be a significant groundwater impact and to 
contribute to cumulatively significant sustainable groundwater management impacts. 

 
New groundwater information is consistent with the FEIR analysis. The GSPs for the Tule 

subbasin, the Tulare Lake subbasin, and the Cuyama Valley basin primarily address groundwater 
basins that are almost entirely outside the Project Area. None of the small portions of these GSPs 
that extend into the Project Area underlie an existing administrative oil field boundary or an oil 
and gas core area. A review of the applicable GSPs for these basins did not identify significant 
references to oil and gas activity, including domestic or irrigation quality groundwater use, that 
could affect sustainable groundwater management in the relevant plan areas. The small portion of 
the low-priority Carizzo Plain basin in the southwest portion of the Project Area, which does not 
require a GSP, also does not underlie an existing administrative oil field boundary or a core area. 
No GSA has been formed or GSP adopted for this basin, and there is no new substantial evidence 
that oil and gas activity, including domestic or irrigation quality groundwater use, would affect 
groundwater conditions in this basin.  

 
The portion of the low-priority Kettleman Plain subbasin in the northeast portion of the 

Project Area, which does not require a GSP, underlies a small amount of existing administrative 
oil fields and Core Areas in the Project Area. Oil and gas activity in the subbasin has occurred for 
decades. No GSA has been formed or GSP adopted for this subbasin, and there is no new 
substantial evidence that oil and gas activity, including domestic or irrigation quality groundwater 
use, would affect groundwater conditions in this basin. 

 
The White Wolf subbasin was separated from the KCS in a basin boundary modification 

approved by the DWR in 2016. The technical study prepared in support of the boundary 
modification indicates that the White Wolf subbasin had an approximate water inflow of 32,000 
AFY, an outflow of about 28,500 AFY, and a net positive change in groundwater storage of 3,500 
AFY. The technical study noted that oil and gas activities have historically occurred and continue 
to occur in the subbasin, including the production of 160,000 barrels of oil and 860,000 million 
cubic feet of gas production in 2014 (EKI Environment & Water 2016). The DWR reduced the 
basin’s priority to medium from the high-priority and critically overdrafted designation applicable 
prior to the approved basin boundary modification. A GSP for the White Wolf subbasin is not 
required until January 31, 2022. No GSP has been adopted for the White Wolf subbasin, and there 
is no new substantial evidence that oil and gas activity, including domestic or irrigation quality 
groundwater use, would affect groundwater conditions in this basin. 
 

Five GSPs, and 15 Management Area plans within the KGAGSP, have been adopted for 
the KCS, which includes about 1.8 million acres, underlies a significant portion of the Project 
Area, and accounts for the vast majority of the groundwater resources in the Project Area. The 
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GSPs and Management Area plans provide detailed information about discrete areas within the 
KCS that have been managed by established water districts, or groups of water districts and other 
agencies, that have significant knowledge of local groundwater conditions and management 
requirements within each plan area. The plans also include detailed information about groundwater 
in relevant locations within each of the three Subareas of the Project Area and were prepared by 
professional geologists or professional engineers as required by the SGMA. The plans reflect the 
requirements of the Coordination Agreement executed by the KCS GSAs and the coordinated 
water budget prepared for the entire subbasin in accordance with SGMA and the SGMA 
regulations.  
 

The adopted GSPs and Management Area plans in the Project Area provide additional 
substantial evidence that oil and gas activities involving the extraction, use, and disposal of 
produced water occur outside of aquifers subject to the SGMA. The GSPs and Management Area 
plans specifically exclude locations where producible hydrocarbons occur and exempt aquifers 
under the UIC program from the lateral and vertical boundaries of the groundwater subbasin in the 
KCS. The KGAGSP, which covers most of the Project Area subject to the SGMA and under the 
jurisdiction of the County, states that “active oil and gas aquifers and exempted aquifers are not a 
part” of the KCS “groundwater basin for beneficial use.” The Annual Report published by the 
KCS GSAs refers to the use of produced water for domestic or irrigation purposes in the KCS as 
a “local imported” source of “surface water from local sources imported from areas outside of the 
Kern County Subbasin” (KCSGSAs 2020). The WKWD Management Area Plan states that 
“because the regulation of oil produced water under SGMA is not fully clear at this time” the 
“evaluation of oil produced water” will be reevaluated during the first five-year update the plan 
(Woodard & Curran 2019b). There is no substantial evidence that the exclusion of produced water 
from aquifers subject to the SGMA will be substantially modified in the future by any of the GSAs 
or in any of the GSPs and Management Area plans in the Project Area.  

 
The GSPs and Management Area plans discuss historical areas of surface oil and gas 

operational discharges, including over 260 point sources, and 77 active or open sites. Several of 
these sites include produced water discharge ponds that are subject to regulation and remediation 
as required in accordance with state and federal law. The WDWA Management Area Plan 
discusses the potential down-gradient migration of high TDS groundwater to other locations in the 
KCS from upgradient locations where produced water ponds were located. The plan provides for 
continued monitoring of this potential impact in coordination with other GSAs and water districts 
in the KCS (GEI Consultants 2019b). The GSPs and Management Area plans also discuss the 
regulation and protection of water quality impacts that could occur from new surface discharges. 
The plans indicate that applicable laws and regulations would protect water quality in the subbasin. 
“Surface expressions” prohibited under the April 2019 revised UIC regulations adopted by the 
state have occurred in the Project Area, including a large expression in the Cymric oilfield. 
CalGEM and other state agencies have responded to these events, including the issuance of cleanup 
orders and the imposition of civil fines. In June 2020 the CalGEM tracking website stated that all 
such expressions were contained and do not affect USDWs (CalGEM 2019b). There is no 
substantial evidence that oil and gas activities would cause significant new or significantly greater 
impacts to groundwater quality in the Project Area than considered in the 2015 FEIR. 
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The GSPs and Management Area plans exclude aquifers that were exempted from the 
aquifers subject to the SGMA in the Project Area. Several of the plans discuss the potential 
discharge of injection fluids into aquifers that have not been exempted under the UIC. Figure 2-39 
of the KGAGSP and Figure 2-39 of the HMWDGSP show the locations of 127 wells injecting in 
non-oil zones with TDS concentrations that are below 3,000 mg/L and 342 wells injecting in non-
oil zones with TDS greater than 3,000 mg/L and less than 10,000 mg/L, derived from a 2015 list 
provided by the state to the EPA in accordance with an ongoing aquifer exemption review work 
plan. The status of the work plan was updated in a letter from CalGEM to the EPA in March 2020, 
which indicates that from 2017 to 2020, the EPA approved 20 aquifer exemptions, including 
several within the Project Area and encompassing many of the wells identified in the GSPs. Several 
other aquifer exemption proposals are being reviewed and considered by CalGEM, including 
locations in the Project Area (CalGEM 2020). The March 2020 CalGEM letter states that the 
ongoing implementation of the aquifer exemption work plan “continues to demonstrate the State’s 
commitment to protecting public health and the environment while avoiding unnecessary 
disruption of oil and gas production.” A lawsuit against the aquifer exemption work plan was 
dismissed in 2016 by the California Superior Court, and the decision was upheld by the California 
Court of Appeals in 2018 (Ctr. for Biological Diversity v. Cal. Dep't of Conservation, (2018) 26 
Cal. App. 5th 161). There is no substantial evidence that oil and gas activities related to the ongoing 
aquifer exemption work plan would cause significant new or significantly greater impacts to 
groundwater quality in the Project Area than those considered in the 2015 FEIR.  

 
Oil and gas–related subsidence is not identified as a significant factor affecting 

groundwater subject to the SGMA in the GSPs and Management Area plans in the Project Area. 
The Coordination Agreement includes the implementation of a monitoring network in the KCS, 
and several GSPs and Management Area plans note that the network could detect subsidence in 
oil and gas operational areas. Any such detection would be reported to and subject to regulation 
by CalGEM in accordance with Public Resources Code Section 3315. There is no substantial 
evidence that subsidence related to oil and gas activities would cause significant new or 
significantly greater impacts to groundwater in the Project Area than considered in the 2015 FEIR.  

 
The GSPs and Management Area plans adopted in the Project Area, and the coordinated 

water budget required by SGMA, provide quantified water demand estimates and projections for 
urban uses based on per capita water use date, and agricultural demand based on evapotranspiration 
and crop information in the Project Area. The Annual Report and the coordinated water budget 
indicate that oil and gas industry demand is included in the estimates of urban water use (KCGSAs 
2020). The WDWA Management Area Plan states that “small portion of the SWP surface water 
supply mainly used for agriculture in the GSA is sometimes delivered as industrial water to 
agricultural processors and oil field production customers” and that “a percentage of the annual 
allocation from the SWP is delivered for industrial use in oil recovery operations in the North and 
South Belridge oil fields.” Most of the other GSPs and Management Area plans do not discuss oil 
and gas water use. The quarterly water use reports published by CalGEM indicate that from the 
second quarter of 2015 to the second quarter of 2017, the period for which state data reviewed and 
compiled by CalGEM was available, statewide oil and gas use of domestic and irrigation quality 
water for injection purposes averaged 1,550 acre-feet per quarter and 641 acre-feet were used for 
noninjection and storage purposes. These data indicate that, over four quarters, the use of domestic 
and irrigation quality water by the state’s oil and gas operations averaged about 8,764 AFY. The 
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CalGEM quarterly water use reports cover 90 percent of the state, and oil and gas production in 
the Project Area accounts for about 80 percent of total California production. There is no 
substantial evidence that oil and gas use of domestic and irrigation quality water in the Project 
Area would cause significant new or significantly greater impacts to groundwater than considered 
in the 2015 FEIR. 

 
In contrast with water demand, the new information provides substantial evidence that oil 

and gas activities could support sustainable groundwater management in the Project Area to a 
greater extent than considered in 2015 FEIR. As discussed in Section 4.3, above, a coordinated 
water budget for the KCS covering a 50-year planning and implementation horizon from 2021 to 
2070 has been prepared by the KCS GSAs in accordance with SGMA regulations. The water 
budget considers water supply and demand in the KCS under baseline, climate change 2030, and 
climate change 2070 scenarios The scenarios utilize sequences of drier and wetter water years that 
are representative of historical average conditions in the KCS and include varying assumptions 
concerning surface water supplies in response to regulatory and climate change impacts over time. 
The coordinated water budget compares the average annual change in KCS stored groundwater 
during the SGMA sustainability period of 2041 to 2070 with historical changes and with and 
without the implementation of SGMA Projects to enhance the subbasin’s water budget. The 
coordinated water budget indicates that KCS groundwater in storage declined by an average of 
approximately -277,000 AFY during 1995 to 2014. The annual decline in stored groundwater 
would increase in each of the three scenarios without the SGMA Projects to an annual average of 
-324,326 in the baseline scenario, -380,900 in the climate change 2030 scenario, and to -489,828 
in the climate change 2070 scenario during 2041 to 2070.  

 
The adopted GSPs and Management Area plans identify multiple SGMA Projects that 

would improve the KCS water budget by approximately 421,000 AFY over the 50-year SGMA 
planning and implementation period. Several of the SGMA Projects consider the expanded use of 
produced water to enhance available supplies in the KCS. As discussed above, the GSPs and 
Management Area plans in the Project Area do not include produced water in the aquifers subject 
to SGMA. The Annual Report refers to produced water used for domestic or irrigation purposes 
as a local surface water imported supply (KCGSAs 2020). As a result, projects that expand the 
availability of produced water for domestic or irrigation use increase the net water supply subject 
to SGMA in the Project Area. The SGMA Projects in the adopted GSPs and Management Area 
plans that would increase produced water use in the KCS include the following: 

 
• Reclamation of oilfield produced water to develop new supplies estimated at 1,000 

AFY in the AEWSD Management Area Plan.  
• Potential development of 7,000 to 20,000 AFY of new produced water supplies in the 

Cawelo GSA Management Area Plan. 
• Construction of a pipeline for conveyance and blending of up to 3,000 AFY of new 

produced water supplies in the KTWD Management Area Plan. 
• Recycling oilfield produced water for agricultural use in the EWMA Plan.  
• Potential treatment and use of up to 50,000 AFY of brackish groundwater and produced 

water for beneficial reuse in two construction phases over 10-20 years in the WDWA 
Management Area Plan.  
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The coordinated water budget indicates that the implementation of the SGMA Projects will 
result in an average annual change in stored KCS groundwater of +42,000 AFY during 2041 to 
2070 in the baseline scenario, and would increase to +85,578 AFY when adjusted for excess basin 
outflows. The average annual change in groundwater storage in the 2030 climate change scenario 
with the SGMA Projects will improve to -12,861 AFY during 2041 to 2070 and increase to 
+46,829 AFY when adjusted for excess outflows. The average annual change in groundwater 
storage in the 2070 climate change scenario will improve to -118,273 AFY during the 2041–2070 
compliance period further decline to -45,969 AFY when adjusted for excess outflows. The 
coordinated water budget provides substantial evidence that the availability and reuse of produced 
water from oil and gas operations would support sustainable groundwater management in the KCS 
over the 50-year SGMA planning and implementation horizon. 

 
As discussed in the 2015 FEIR, produced water has historically been used in the Project 

Area, mainly for irrigation. This use is discussed in several of the GSPs and Management Area 
plans for the KCS, including the Cawelo GSA Management Area Plan, the KTWD Management 
Area Plan, and the NKWSD-SWID Management Area Plan. The quarterly water use reports for 
state oil and gas operators published by CalGEM indicate that from the second quarter of 2015 to 
the second quarter of 2017, California oil and gas operators sold or transferred an average of 8,991 
acre-feet of produced water per quarter for domestic use (CalGEM 2020). These data indicate that, 
over four quarters, the average sale or transfer of produced water for domestic and irrigation use 
was about 35,964 AFY. As noted above, the CalGEM quarterly water use reports cover 90 percent 
of the state, and oil and gas production in the Project Area accounts for about 80 percent of total 
California production. 
 

The coordinated water budget and the descriptions of the SGMA Projects in applicable 
GSPs and Management Area plans suggest that oil and gas activities could provide sufficient new 
supplies and offset the industry’s anticipated use of domestic and irrigation quality water. Under 
these conditions, oil and gas activities would have a positive impact on groundwater management 
in the Project Area, and no mitigation measures would be required.  

 
It is important to note that the SGMA Projects are proposed approaches for avoiding undesirable 
results in conjunction with long-term plans that will be adaptively managed and modified as 
required to address changing conditions. It is possible that the additional produced water reuse 
discussed in the GSPs and Management Area plans, or other SGMA Projects that may be proposed 
for produced water reuse in the future, will prove to be technologically or economically infeasible. 
Several of the GSPs and Management Area plans include feasibility studies to assess these issues, 
including the AEWSD Management Area Plan, the Cawelo GSA Management Area Plan, and the 
WDWA Management Area Plan. As discussed in Section 4.6, oil and gas operations in the Project 
Area are significantly influenced by regulatory and global market factors and have varied 
substantially from 2014 to 2020. The Cawelo GSA Management Area Plan, which includes a 
portion of the Project Area where produced water has historically been used for irrigation, states 
that “[t]he volume of treated produced water will fluctuate with oil production and long-term 
availability cannot be predicted” (Cawelo GSA 2019). Produced water reuse as considered in 
applicable GSPs and Management Area plans through 2070 would not occur if oil and gas 
operations significantly contract due to regulatory or market constraints over this period.   
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 There is also substantial evidence of ongoing opposition to treated produced water reuse 
based on perceived health and safety concerns, as discussed in a peer-reviewed study published in 
May 2020 by researchers from Duke University and RTI International (Duke University 2020). 
Although the study determined that produced water reuse did not result in salts, metals, and 
naturally occurring radioactive materials contamination in the CWD, it is reasonably foreseeable 
that perceived health and safety concerns may result in continued opposition to treated produced 
water reuse in the Project Area. Consequently, while it is possible that oil and gas operations will 
generate a net increase in domestic and irrigation quality water as the SGMA is implemented in 
the Project Area, it is also possible that the supply of treated produced water will be curtailed by 
regulatory and economic factors. There is no substantial evidence that expanded treated produced 
water reuse will occur in the Project Area in predictable volumes over time. 

 
Consequently, while it is possible that oil and gas operations will generate a net increase 

in domestic and irrigation quality water as the SGMA is implemented in the Project Area, it is also 
possible that the supply of produced water will be curtailed by regulatory and economic factors, 
or that such reuse will be technologically, economically, or environmentally infeasible. There is 
no substantial evidence that produced water will continue to be utilized and that expanded 
produced water reuse will occur in the Project Area in predictable volumes over time. As a result, 
the projected increase in the oil and gas industry’s domestic and irrigation quality water use of 
8,774 to 11,761 AFY represents the potential impact to groundwater attributable to the Project. 
Due to the lack of surplus water available in the Project Area, which is also demonstrated by the 
increasingly negative changes in the annual amount of stored groundwater projected for 2021–
2070 without the SGMA Projects in the coordinated water budget, oil and gas consumption of 
domestic and irrigation quality water would have a significant impact and would contribute to a 
significant cumulative impact to sustainable groundwater management in the Project Area.  
 

CEQA requires that the lead agency identify feasible mitigation measures to reduce 
impacts determined to be significant. Under CEQA, mitigation is feasible if it can be accomplished 
successfully within a reasonable period of time, taking into account economic, environmental, 
legal, social, and technological factors. 

 
The 2015 FEIR determined that no feasible mitigation could reduce significant 

groundwater and water supply impacts to less than significant levels. Three mitigation measures, 
MM 4.17-2 to 4.17-4, were identified to reduce significant impacts, primarily by encouraging 
greater produced water reuse and reduced domestic and irrigation water use by oil and gas 
operators. The Appellate Court determined that these mitigation measures violated CEQA because 
they did not require or result in predictable oil and gas domestic and irrigation quality water use 
reductions, and because they did not provide the provide the County Board of Supervisors with 
sufficient information concerning the net impact to groundwater and water supplies when the 
Board adopted a Statement of Overriding Considerations for these impacts.  

 
As discussed in Section 3.3, above, the County withdrew from the KGA in 2018 and does 

not participate in SGMA management of the Project Area. The GSAs in the Project Area have 
exclusive jurisdiction for sustainable groundwater management under the SGMA. The GSPs and 
Management Area plans adopted by the GSAs and prepared by professional geologists and 
engineers in accordance with SGMA regulations include SGMA Projects that could increase 
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produced water reuse in the KCS. The feasibility of these SGMA Projects is being evaluated in 
the context of the SGMA in the Project Area. The County has substantially less capacity to identify 
and implement mitigation measures that would predictably increase the reuse of produced water 
than the GSAs and the management entities implementing the GSPs, Management Area plans, and 
SGMA Projects in the Project Area. It is possible, moreover, that any such measures could conflict 
with and adversely affect the development of SGMA Projects as the GSPs and Management Area 
plans are implemented over time. Due to these considerations, there are no feasible mitigation 
measures that would result in predictable volumes of produced water reuse and reduce the Project’s 
significant impacts to sustainable groundwater management.  
 

The County could potentially implement a mitigation measure that would ban the use of 
domestic or irrigation quality water by oil and gas producers. Any such mitigation measure would 
be infeasible for several reasons. Certain oil and gas operations, such as well drilling and 
abandonment work, require high quality water to properly formulate the cement mixtures that are 
needed to safely drill and abandon wells. Steam generation required for oil and gas production can 
also require higher-quality water supplies than are typically obtained from treated produced water 
in order to avoid equipment corrosion or damage and potential chemical interactions. Use of 
produced water in certain oil and gas operations can also lead to increased need for equipment 
maintenance due to, for example, silica buildup or tube failures in boilers. Using untreated or lower 
quality produced water for these activities would jeopardize the operators’ ability to comply with 
regulatory requirements applicable to well construction and abandonment and the safe operation 
of oil field equipment, including the avoidance of corrosion. 

 
The use of produced water for well stimulation treatments would also significantly increase 

chemical use, as well as costs. Chemicals used in fracture treatments impart viscosity for proppant 
transport and fracture geometry creation and improve post-treatment production results by 
minimizing polymer plugging and other phenomena detrimental to production. Using produced 
water instead of fresh water as a base fluid for fracture treatments would increase the chemical 
volumes needed to fulfill these functions. Use of produced water for fracture treatments could 
require as much as a five-fold increase in buffering agents, and additional chelating agents, clay 
and scale inhibitors, and surfactants to prevent emulsions and reduce surface tension may also be 
needed to minimize production complications that would be caused by the use of produced water. 
While produced water could be pre-treated to require fewer chemicals during the fracture treatment 
itself, such pre-treatment conditioning would also involve more chemicals, equipment, or both, to 
obtain water sufficient for use in the fracture treatment. Because of these complications, a typical 
fracturing operation would become significantly more expensive, and often uneconomical. In 
addition, for some types of well stimulation, such as matrix acid stimulation, it is technologically 
infeasible to utilize produced water. Typically, matrix acid stimulation employs hydrofluoric acid 
(HF acid), which can only be mixed with fresh water. If HF acid comes into contact with formation 
brine, insoluble precipitants form, limiting the effectiveness of the acid stimulation system by 
plugging pore throats in the reservoir pore network. Such plugging can completely counteract the 
effects of the stimulation treatment. The reduction in the effectiveness of the treatment would 
require more frequent treatments, larger treatments, or both, which would lead to a significant 
increase in use of chemicals, emissions, and heavy vehicle traffic hauling hazardous chemicals. 
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Produced water is currently used for some oilfield activities, such as discharge for dust 
suppression, but increasing that use beyond existing levels would require additional permitting and 
approvals to avoid impacts to biological, water, and other resources. Additionally, the lack of 
infrastructure linking sources of produced water to the locations where water may be used, 
particularly in cases of new exploration, can result in increased truck trips and other more 
significant impacts associated with transporting produced water to operation sites. For example, 
pilot EOR projects typically cannot use recycled water due to the early stage of project 
development, which results in a lack of available recycled water. Furthermore, the treatment of 
water for reuse requires specialized equipment, consumes energy, and generates waste. In many 
cases, operators have also contracted with local water purveyors to utilize some supply of 
purchased water over a long-term contract; cancellation of such contracts would also create 
negative financial impacts for the region. 

 
In response to a domestic and irrigation quality water use ban, oil and gas operators in the 

Project Area would likely attempt to treat additional amounts of produced water to domestic or 
irrigation quality for activities that require higher quality water supplies. As discussed in the GSPs 
and Management Area plans, including the Cawelo GSA Management Area Plan and the WDWA 
Management Area Plan, this treatment would require technologies, such as reverse osmosis, with 
significant capital and operational costs. Many Project Area oil and gas operators lack the 
technological expertise and economic capacity to treat produced water. A domestic and irrigation 
quality water use ban could reduce or preclude oil and gas activities and generate adverse economic 
and social consequences in the County. The curtailment of oil and gas operations that generate 
produced water could also conflict with the implementation of SGMA Projects in the adopted 
GSPs and Management Area plans for the KCS that would use produced water supplies. The 
County does not have sufficient produced water treatment and distribution facilities to produce 
and deliver higher quality water to oil and gas operators throughout the Project Area. As a result, 
higher quality water would need to be generated in new, energy-intensive facilities and delivered 
by truck to most of the Project Area, which would require additional permitting processes to avoid 
adverse secondary environmental impacts, including increased energy and vehicular use and 
greenhouse gas emissions.  

 
Due to the risks of chemical interactions adversely affecting health, safety, and equipment 

integrity that would result from using produced water for certain operations, the additional delivery 
infrastructure, truck trips, and brine disposal required to generate higher quality supplies from 
produced water, technological and economic challenges, and the likelihood of adverse social and 
economic impacts in the County, the complete elimination of domestic and irrigation quality water 
by oil and gas operators in the Project Area is economically, socially, environmentally, and 
technologically infeasible. 
 

The County could implement a mitigation measure that would require oil and gas operators 
permitted under the proposed Project to pay a fee that would be used to develop produced water 
treatment facilities and enhanced reuse in the Project Area. The imposition of a fee is infeasible 
for several reasons. The County lacks the expertise and technical capacity to implement and 
manage a produced water treatment and distribution system in the Project Area. Consequently, 
fees collected from oil and gas applicants would need to be provided to other entities that have a 
demonstrable capacity to operate and manage produced water treatment and distribution facilities 
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with sufficient capacity and scope to serve the Project Area. As discussed above, while several of 
the GSPs and Management Area plans consider SGMA Projects that would expand produced water 
reuse, no new produced water treatment or distribution facilities have been constructed or are 
operating in the Project Area. Most of the SGMA Projects involving produced water are subject 
to ongoing or proposed feasibility studies that have not been completed. As discussed above, and 
also in the WDWA Management Area Plan, produced water treatment and distribution could have 
several significant environmental impacts such as greenhouse gas emissions and concentrated 
brine disposal that will need to be fully evaluated.  
 

In the absence of an established produced water treatment and distribution program in the 
Project Area, there is no substantial basis for determining that the collection of water fees from oil 
and gas applicants will result in predictable reductions of oil and gas domestic and irrigation 
quality water use. The imposition of a new fee, however, would increase costs for oil and gas 
producers, particularly smaller operators, and could result in operational curtailment in the Project 
Area. The curtailment of oil and gas operations that generate produced water could conflict with 
the implementation of SGMA Projects in the adopted GSPs and Management Area plans for the 
KCS that would use produced water supplies. A reduction in oil and gas activities would also 
generate adverse economic and social consequences in the County. The payment of a fee to 
enhance produced water reuse in the Project Area is economically, socially, environmentally, and 
technologically infeasible. 

 
Based on these considerations, there are no feasible mitigation measures that would reduce 

the Project’s significant sustainable groundwater management impacts to a reasonably predictable 
extent. It is possible that, consistent with the adopted GSPs and Management Area plans in the 
Project Area, additional produced water will be used to supplement supplies in the KCS and in 
other locations over time. While this outcome would support rather than impact sustainable 
groundwater management in the Project Area, SGMA Projects that would increase produced water 
reuse have yet to be implemented by the GSAs with statutory authority for managing groundwater 
in the Project Area. Accordingly, the demand for domestic and irrigation quality water for oil and 
gas activities is projected to increase from 8,778 to 11,761 AFY with the implementation of the 
Project. Due to the lack of surplus water supplies in the Project Area, this level of consumption, 
although relatively small in comparison with other uses, is a significant impact and contributes to 
a cumulatively significant impact to sustainable groundwater management. These impacts would 
be significant and unavoidable. 

 
5.2 Will the project conflict with or obstruct implementation of a water quality control 
plan or sustainable groundwater management plan?  
 

As discussed in the NOP, potential Project impacts to a water quality control plan were 
addressed in 2015 FEIR (Kern County Planning and Natural Resources Department 2020). The 
analysis of these impacts were not identified as a CEQA violation by the Appellate Court.  
 

Potential Project impacts related to conflicts with a sustainable groundwater management 
plan are substantially similar to the discussion of potential impacts to sustainable groundwater 
management in Section 5.1, above. GSPs have been adopted for the Tule subbasin, the Tulare Lake 
subbasin, and the Cuyama Valley basin that primarily address groundwater basins almost entirely 
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outside the Project Area. None of the small portions of these GSPs that extend into the Project 
Area underlie an existing administrative oil field boundary or an oil and gas Core Area. A review 
of the applicable GSPs for these basins did not identify significant references to oil and gas activity 
that would significantly conflict with these GSPs. GSPs are not required and have not been adopted 
for the small portions of the Carizzo Plain basin in the southeast or for the Kettleman Plain basin 
in the northeast portions of the Project Area. The White Wolf subbasin was separated from the 
southern portion of the KCS in a basin boundary modification approved by the DWR in 2016. A 
GSP for the White Wolf subbasin is not required until January 31, 2022, and none has been 
adopted. The is no substantial evidence that the Project would conflict with a sustainable 
groundwater management plan in any of these basins or subbasins. 
 

Five GSPs, and 15 Management Area plans within the KGAGSP, have been adopted for 
the KCS, which includes about 1.8 million acres, underlies a significant portion of the Project 
Area, and accounts for the vast majority of the groundwater resources in the Project Area. The 
GSPs and Management Area plans provide detailed information about discrete areas within the 
KCS that have been managed by established water districts, or groups of water districts and other 
agencies, that have significant knowledge of local groundwater conditions and management 
requirements within each plan area. The plans also include detailed information about groundwater 
in relevant locations within each of the three Subareas of the Project Area and were prepared by 
professional geologists or professional engineers as required by the SGMA. The plans reflect the 
requirements of the Coordination Agreement executed by the KCS GSAs and the coordinated 
water budget prepared for the entire subbasin in accordance with the SGMA and the SGMA 
regulations.  
 

The adopted GSPs and Management Area plans in the Project Area provide additional 
substantial evidence that oil and gas activities involving the extraction, use, and disposal of 
produced water occur outside of aquifers subject to a sustainable groundwater management plan. 
The GSPs and Management Area plans specifically exclude locations where producible 
hydrocarbons occur and exempt aquifers under the UIC program from the lateral and vertical 
boundaries of the groundwater subbasin in the KCS. The KGAGSP, which covers most of the 
Project Area subject to the SGMA and under the jurisdiction of the County, states that “active oil 
and gas aquifers and exempted aquifers are not a part” of the KCS “groundwater basin for 
beneficial use.” The Annual Report published by the KCS GSAs refers to the use of produced 
water for domestic or irrigation purposes in the KCS as a “local imported” source of “surface water 
from local sources imported from areas outside of the Kern County Subbasin” (KCSGSAs 2020). 
The WKWD Management Area Plan states that “because the regulation of oil produced water 
under SGMA is not fully clear at this time” the “evaluation of oil produced water” will be 
reevaluated during the first five-year update the plan (Woodard & Curran 2020). There is no 
substantial evidence that the exclusion of produced water from the sustainable groundwater 
management plans in the Project Area will be substantially modified in the future.  

 
The GSPs and Management Area plans discuss historical areas of surface oil and gas 

operational discharges, including over 260 point sources and 77 active or open sites. Several of 
these sites include produced water discharge ponds that are subject to regulation and remediation 
as required by state and federal law. The WDWA Management Area Plan discusses the potential 
down-gradient migration of high TDS groundwater to other locations in the KCS from upgradient 
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locations where produced water ponds were located. The plan provides for continued monitoring 
of this potential impact in coordination with other GSAs and water districts in the KCS (WSWD 
2020). The GSPs and Management Area plans also discuss the regulation and protection of water 
quality impacts that could occur from new surface discharges. The plans indicate that applicable 
laws and regulations would protect water quality in the subbasin. “Surface expressions” prohibited 
under the April 2019 revised UIC regulations adopted by the state have occurred in the Project 
Area, including a large expression in the Cymric oilfield. CalGEM and other state agencies have 
responded to these events, including the issuance of cleanup orders and the imposition of civil 
fines. In June 2020 the CalGEM tracking website stated that all such expressions were contained 
and do not affect USDWs (CalGEM 2019b). There is no substantial evidence that oil and gas 
activities would cause significant new or significantly greater impacts to sustainable groundwater 
management plans in the Project Area than considered in the 2015 FEIR. 
 

The GSPs and Management Area plans exclude exempted aquifers from the sustainable 
groundwater management plans in the Project Area. Several of the plans discuss the potential 
discharge of injection fluids into aquifers that have not been exempted under the UIC. Figure 2-39 
of the KGAGSP and Figure 2-39 of the HMWDGSP show the locations of 127 wells injecting in 
non-oil zones with TDS concentrations that are below 3,000 mg/L and 342 wells injecting in non-
oil zones where TDS greater than 3,000 mg/L and less than 10,000 mg/L derived from a 2015 list 
provided by the state to the EPA in accordance with an ongoing aquifer exemption review work 
plan. The status of the work plan was updated in the letter from CalGEM to the EPA in March 
2020, which indicates that from 2017 to 2020, the EPA approved 20 aquifer exemptions, including 
several within the Project Area and encompassing many of the wells identified in the GSPs. Several 
other aquifer exemption proposals are being reviewed and considered by CalGEM, including 
locations in the Project Area (CalGEM 2020). The March 2020 CalGEM letter states that the 
ongoing implementation of the aquifer exemption work plan “continues to demonstrate the State’s 
commitment to protecting public health and the environment while avoiding unnecessary 
disruption of oil and gas production.” A lawsuit against the aquifer exemption work plan was 
dismissed in 2016 by the California Superior Court, and the decision was upheld by the California 
Court of Appeals in 2018 (Ctr. for Biological Diversity v. Cal. Dep't of Conservation, (2018) 26 
Cal. App. 5th 161). There is no substantial evidence that oil and gas activities related to the ongoing 
aquifer exemption work plan would cause significant new or significantly greater impacts to 
sustainable groundwater management plans in the Project Area than considered in the 2015 FEIR.  

 
Oil and gas related subsidence is not identified as a significant factor affecting sustainable 

groundwater management plans in the GSPs and Management Area plans in the Project Area. The 
Coordination Agreement includes the implementation of a monitoring network in the KCS, and 
several GSPs and Management Area plans note that the network could detect subsidence in oil and 
gas operational areas. Any such detection would be reported to CalGEM and subject to state 
regulation in accordance with Public Resources Code Section 3315. There is no substantial 
evidence that subsidence related to oil and gas activities would cause significant new or 
significantly greater impacts to sustainable groundwater management plans in the Project Area 
than considered in the 2015 FEIR.  

 
The GSPs and Management Area plans adopted in the Project Area, and the coordinated 

water budget required by SGMA, provide quantified water demand estimates and projections for 
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urban uses based on per capita water use data, and agricultural demand based on evapotranspiration 
and crop information in the Project Area. The Annual Report and the coordinated water budget 
indicate that oil and gas industry demand is included in the estimates of urban water use. The 
WDWA Management Area Plan states that a “small portion of the SWP surface water supply 
mainly used for agriculture in the GSA is sometimes delivered as industrial water to agricultural 
processors and oil field production customers” and that “a percentage of the annual allocation from 
the SWP is delivered for industrial use in oil recovery operations in the North and South Belridge 
oil fields.” Most of the other GSPs and Management Area plans do not specifically discuss oil and 
gas water use. The quarterly water use reports published by CalGEM indicate that from the second 
quarter of 2015 to the second quarter of 2017, the period for which state data reviewed and 
compiled by CalGEM was available, statewide oil and gas use of domestic and irrigation quality 
water for injection purposes averaged 1,550 acre-feet per quarter and 641 acre-feet were used for 
noninjection and storage purposes. These data indicate that, over four quarters, the use of domestic 
and irrigation quality water by the state’s oil and gas operations averaged about 8,764 AFY. The 
CalGEM quarterly water use reports cover 90 percent of the state, and oil and gas production in 
the Project Area accounts for about 80 percent of total California production. There is no 
substantial evidence that oil and gas use of domestic and irrigation quality water in the Project 
Area would cause significant new or significantly greater impacts to sustainable groundwater 
management plans than considered in the 2015 FEIR. 

 
In contrast with water demand, new information provides substantial evidence that oil and 

gas activities could support sustainable groundwater management plans in the Project Area to a 
greater extent than considered in 2015 FEIR. As discussed in Section 4.3, above, a coordinated 
water budget for the KCS covering a 50-year planning and implementation horizon from 2021 to 
2070 has been prepared by the KCS GSAs in accordance with SGMA regulations. The water 
budget considers water supply and demand in the KCS under baseline, climate change 2030, and 
climate change 2070 scenarios. The scenarios utilize sequences of drier and wetter water years that 
are representative of historical average conditions in the KCS and include varying assumptions 
concerning surface water supplies in response to regulatory and climate change impacts over time. 
The coordinated water budget compares the average annual change in KCS stored groundwater 
during the SGMA sustainability period of 2041–2070 with historical changes and with and without 
the implementation of SGMA Projects to enhance the subbasin’s water budget. The coordinated 
water budget indicates that KCS groundwater in storage declined by an average of approximately 
-277,000 AFY during 1995 to 2014. The annual decline in stored groundwater would increase in 
each of the three scenarios without the SGMA Projects to an annual average of -324,326 in the 
baseline scenario, -380,900 in the climate change 2030 scenario, and -489,828 in the climate 
change 2070 scenario during 2041 to 2070.  

 
The adopted GSPs and Management Area plans identify multiple SGMA Projects that 

would improve the KCS water budget by approximately 421,000 AFY over the 50-year SGMA 
planning and implementation period. Several of the SGMA Projects consider the expanded use of 
produced water to enhance available supplies in the KCS. As discussed above, the GSPs and 
Management Area plans in the Project Area exclude produced water from the sustainable 
groundwater management plans. The Annual Report refers to produced water used for domestic 
or irrigation purposes as a local surface water imported supply (KCSGSAs 2020). As a result, 
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projects that expand the availability of produced water for domestic or irrigation use increase the 
net water supply in the Project Area and include the following: 

 
• Reclamation of oilfield produced water to develop new supplies estimated at 1,000 

AFY in the AEWSD Management Area Plan; 
• Potential development of 7,000 to 20,000 AFY of new produced water supplies in the 

Cawelo GSA Management Area Plan; 
• Construction of a pipeline for conveyance and blending of up to 3,000 AFY of new 

produced water supplies in the KTWD Management Area Plan; 
• Recycling oilfield produced water for agricultural use in the EWMA Plan; and 
• Potential treatment and use of up to 50,000 AFY of brackish groundwater and produced 

water for beneficial reuse in two construction phases over 10 to 20 years in the WDWA 
Management Area Plan.  

 
The coordinated water budget indicates that the implementation of the SGMA Projects will 

result in an average annual change in stored KCS groundwater of +42,000 AFY during 2041 to 
2070 in the baseline scenario, and would increase to +85,578 AFY when adjusted for excess basin 
outflows. The average annual change in groundwater storage in the 2030 climate change scenario 
with the SGMA Projects will improve to -12,861 AFY during 2041 to 2070 and increase to 
+46,829 AFY when adjusted for excess outflows. The average annual change in groundwater 
storage in the 2070 climate change scenario will improve to -118,273 AFY during the 2041–2070 
compliance period and further decline to -45,969 AFY when adjusted for excess outflows. The 
coordinated water budget provides substantial evidence that the availability and reuse of produced 
water from oil and gas operations would support the implementation of sustainable groundwater 
management plans in the Project Area. 

 
As discussed in the 2015 FEIR, produced water has historically been used in the Project 

Area, mainly for irrigation. This use is discussed in several of the GSPs and Management Area 
plans for the KCS, including the Cawelo GSA Management Area Plan, the KTWD Management 
Area Plan, and the NKWSD - SWID Management Area Plan. The quarterly water use reports for 
state oil and gas operators published by CalGEM indicate that from the second quarter of 2015 to 
the second quarter of 2017, California oil and gas operators sold or transferred an average of 8,991 
acre-feet of produced water per quarter for domestic use (CalGEM 2020). These data indicate that, 
over four quarters, the average sale or transfer of produced water for domestic and irrigation use 
was about 35,964 AFY. As noted above, the CalGEM quarterly water use reports cover 90 percent 
of the state, and oil and gas production in the Project Area accounts for about 80 percent of total 
California production. 
 

The coordinated water budget and descriptions of the SGMA Projects in applicable GSPs 
and Management Area plans suggest that oil and gas activities could provide sufficient new 
supplies over the 50-year planning and implementation horizon required by SGMA regulations to 
offset the industry’s anticipated use of domestic and irrigation quality water. Under these 
conditions, oil and gas activities would have a positive impact on Project Area sustainable 
groundwater management plans, and no mitigation measures would be required.  
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It should be noted that the SGMA Projects are proposed approaches for avoiding undesirable 
results in conjunction with long-term sustainable groundwater management plans that, by their 
terms, will be adaptively managed and modified as required to address changing conditions. It is 
possible that the additional produced water reuse discussed in the GSPs and Management Area 
plans, or other SGMA Projects that may be proposed for produced water reuse in the future, will 
prove to be technologically or economically infeasible. Several of the GSPs and Management Area 
plans include feasibility studies to assess these issues, including the AEWSD Management Area 
Plan, the Cawelo GSA Management Area Plan, and the WDWA Management Area Plan. As 
discussed in Section 4.6, above, oil and gas operations in the Project Area are significantly 
influenced by regulatory and global market factors and have varied substantially from 2014 to 
2020. The Cawelo GSA Management Area Plan, which includes a portion of the Project Area 
where produced water has historically been used for irrigation, states that “[t]he volume of treated 
produced water will fluctuate with oil production and long-term availability cannot be predicted” 
(Cawelo GSA 2019). Produced water reuse considered by applicable GSPs and Management Area 
plans through 2070 would not occur if oil and gas operations significantly contract due to 
regulatory or economic factors.   
 
 There is also substantial evidence of ongoing opposition to treated produced water reuse 
based on perceived health and safety concerns, as discussed in a peer-reviewed study published in 
May 2020 by researchers from Duke University and RTI International (Duke University 2020). 
Although the study determined that produced water reuse did not result in salts, metals and 
naturally occurring radioactive materials contamination in the CWD, it is reasonably foreseeable 
that perceived health and safety concerns may result in continued opposition to treated produced 
water reuse in the Project Area. Consequently, while it is possible that oil and gas operations will 
generate a net increase in domestic and irrigation quality water as the SGMA is implemented in 
the Project Area, it is also possible that the supply of treated produced water will be curtailed by 
regulatory and economic factors. There is no substantial evidence that expanded treated produced 
water reuse will occur in the Project Area in predictable volumes over time. 

 
Consequently, while it is possible that oil and gas operations will generate a net increase 

in domestic and irrigation quality water as the SGMA is implemented in the Project Area, it is also 
possible that the supply of produced water will be curtailed by regulatory or economic factors, or 
that such reuse will be technologically, economically, or environmentally infeasible. There is no 
substantial evidence that produced water will continue to be utilized and that expanded produced 
water reuse will occur in the Project Area in predictable volumes over time. As a result, the 
projected increase in the oil and gas industry’s domestic and irrigation quality water use of 8,774 
to 11,761 AFY represents the potential impact to sustainable groundwater plans attributable to the 
Project. Due to the lack of surplus water available in the Project Area, which is also demonstrated 
by the increasingly negative changes in the annual amount of stored groundwater projected for 
2021 to 2070 without the SGMA Projects in the coordinated water budget, oil and gas consumption 
of domestic and irrigation quality water would have a significant impact and contribute to a 
significant cumulative impact to sustainable groundwater management in the Project Area.  
 

CEQA requires that the lead agency identify feasible mitigation measures to reduce 
impacts determined to be significant. Under CEQA, mitigation is feasible if it can be accomplished 
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successfully within a reasonable period of time, taking into account economic, environmental, 
legal, social, and technological factors. 

 
The 2015 FEIR determined that no feasible mitigation could reduce significant 

groundwater and water supply impacts to less than significant levels. Three mitigation measures, 
MM 4.17-2 to 4.17-4, were identified to reduce significant impacts, primarily by encouraging 
greater produced water reuse and reduced domestic and irrigation water use by oil and gas 
operators. The Appellate Court determined that these mitigation measures violated CEQA because 
they did not require or result in predictable reductions in oil and gas domestic and irrigation quality 
water use, and because they did not provide the provide the County Board of Supervisors with 
sufficient information concerning the net impact to groundwater and water supplies when the 
Board adopted a Statement of Overriding Considerations for these impacts.  

 
As discussed in Section 3.3, above, the County withdrew from the KGA in 2018 and does 

not participate in the SGMA management of the Project Area. The GSAs in the Project Area have 
exclusive jurisdiction for sustainable groundwater management under the SGMA. The GSPs and 
Management Area plans adopted by the GSAs and prepared by professional geologists and 
engineers in accordance with the SGMA regulations include SGMA Projects that could increase 
produced water reuse in the KCS. The feasibility of these SGMA Projects is being evaluated in 
the context of the SGMA in the Project Area. The County has substantially less capacity to identify 
and implement mitigation measures that would predictably increase the reuse of produced water 
than the GSAs and the management entities implementing the GSPs, Management Area plans, and 
SGMA Projects involving produced water reuse in the Project Area. It is possible, moreover, that 
any such measures could conflict with and adversely affect the development of produced water 
SGMA Projects as the GSPs and Management Area plans are implemented. Due to these 
considerations, there are no feasible mitigation measures that would result in predictable levels of 
additional of produced water reuse and reduce the Project’s significant impacts to sustainable 
groundwater management.  
 

The County could potentially implement a mitigation measure that would ban the use of 
domestic or irrigation quality water by oil and gas producers. Any such mitigation measure would 
be infeasible for several reasons. Certain oil and gas operations, such as well drilling and 
abandonment work, require high quality water to properly formulate the cement mixtures that are 
needed to safely drill and abandon wells. Steam generation required for oil and production can 
also require higher-quality water supplies than are typically obtained from treated produced water 
in order to avoid equipment corrosion or damage and potential chemical interactions. Use of 
produced water in certain oil and gas operations can also lead to increased need for equipment 
maintenance due to, for example, silica buildup or tube failures in boilers. Using untreated or lower 
quality produced water for these activities would jeopardize the operators’ ability to comply with 
regulatory requirements applicable to well construction and abandonment and the safe operation 
of oil field equipment, including the avoidance of corrosion. 

 
The use of produced water for well stimulation treatments would also significantly increase 

chemical use, as well as costs. Chemicals used in fracture treatments impart viscosity for proppant 
transport and fracture geometry creation and improve post-treatment production results by 
minimizing polymer plugging and other phenomena detrimental to production. Using produced 
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water instead of fresh water as a base fluid for fracture treatments would increase the chemical 
volumes needed to fulfill these functions. Produced water use for fracture treatments could require 
as much as a five-fold increase in buffering agents, and additional chelating agents, clay and scale 
inhibitors, and surfactants to prevent emulsions and reduce surface tension may also be needed to 
minimize production complications that would be caused by the use of produced water. While 
produced water could be pre-treated to require fewer chemicals during the fracture treatment itself, 
such pre-treatment conditioning would also involve more chemicals, equipment, or both, to obtain 
water sufficient for use in the fracture treatment. Because of these complications, a typical 
fracturing operation would become significantly more expensive, and often uneconomical. In 
addition, for some types of well stimulation, such as matrix acid stimulation, it is technologically 
infeasible to utilize produced water. Typically, matrix acid stimulation employs HF acid, which 
can only be mixed with fresh water. If HF acid comes into contact with formation brine, insoluble 
precipitants form, limiting the effectiveness of the acid stimulation system by plugging pore throats 
in the reservoir pore network. Such plugging can completely counteract the effects of the 
stimulation treatment. The reduction in the effectiveness of the treatment would require more 
frequent treatments, larger treatments, or both, which would lead to a significant increase in use of 
chemicals, emissions, and heavy vehicle traffic hauling hazardous chemicals. 
 

Produced water is currently used for some oilfield activities, such as discharge for dust 
suppression, but increasing that use beyond existing levels would require additional permitting and 
approvals to avoid impacts to biological, water, and other resources. Additionally, the lack of 
infrastructure linking sources of produced water to the locations where water may be used, 
particularly in cases of new exploration, can result in increased truck trips and other more 
significant impacts associated with transporting produced water to operation sites. For example, 
pilot EOR projects typically cannot use recycled water due to the early stage of project 
development, which results in a lack of available recycled water. Furthermore, the treatment of 
water for reuse requires specialized equipment, consumes energy, and generates waste. In many 
cases, operators have also contracted with local water purveyors to utilize some supply of 
purchased water over a long-term contract; cancellation of such contracts would also create 
negative financial impacts for the region. 
 

In response to a domestic and irrigation quality water use ban, oil and gas operators in the 
Project Area would likely attempt to treat additional amounts of produced water to domestic or 
irrigation quality for activities that require higher quality water supplies. As discussed in the GSPs 
and Management Area plans, including the Cawelo GSA Management Area Plan and the WDWA 
Management Area Plan, this treatment would require technologies, such as reverse osmosis, with 
significant capital and operational costs. Many Project Area oil and gas operators lack the 
technological expertise and economic capacity to treat produced water. A domestic and irrigation 
quality water use ban could reduce or preclude oil and gas activities and generate adverse economic 
and social consequences in the County. The curtailment of oil and gas operations that generate 
produced water could also conflict with the implementation of SGMA Projects in the adopted 
GSPs and Management Area plans for the KCS that would use produced water supplies. The 
County does not have sufficient produced water treatment and distribution facilities to produce 
and deliver higher quality water to oil and gas operators throughout the Project Area. As a result, 
higher quality water would need to be generated in new, energy-intensive facilities and delivered 
by truck to most of the Project Area, which would require additional permitting processes to avoid 
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adverse secondary environmental impacts, including increased energy and vehicular use and 
greenhouse gas emissions.  

 
Due to the risks of chemical interactions adversely affecting health, safety, and equipment 

integrity that would result from using produced water for certain operations, the additional delivery 
infrastructure, truck trips, and brine disposal required to generate higher quality supplies from 
produced water, technological and economic challenges, and the likelihood of adverse social and 
economic impacts in the County, the complete elimination of domestic and irrigation quality water 
by oil and gas operators in the Project Area is economically, socially, environmentally, and 
technologically infeasible. 
 

The County could implement a mitigation measure that would require oil and gas operators 
permitted under the proposed Project to pay a fee that would be used to develop produced water 
treatment facilities and enhanced reuse in the Project Area. The imposition of a fee is infeasible 
for several reasons. The County lacks the expertise and technical capacity to implement and 
manage a produced water treatment and distribution system in the Project Area. Consequently, 
fees collected from oil and gas applicants would need to be provided to other entities that have a 
demonstrable capacity to operate and manage produced water treatment and distribution facilities 
with sufficient capacity and scope to serve the Project Area. As discussed above, while several of 
the GSPs and Management Area plans consider SGMA Projects that would expand produced water 
reuse, no new produced water treatment or distribution facilities have been constructed or are 
operating in the Project Area. Most of the SGMA Projects involving produced water are subject 
to ongoing or proposed feasibility studies that have not been completed. As discussed above, and 
also in the WDWA Management Area Plan, produced water treatment and distribution could have 
several significant environmental impacts such as greenhouse gas emissions and concentrated 
brine disposal that will need to be fully evaluated.  
 

In the absence of an established produced water treatment and distribution program in the 
Project Area, there is no substantial basis for determining that the collection of water fees from oil 
and gas applicants will result in predictable reductions of oil and gas domestic and irrigation 
quality water use. The imposition of a new fee, however, would increase costs for oil and gas 
producers, particularly smaller operators, and could result in operational curtailment in the Project 
Area. The curtailment of oil and gas operations that generate produced water could conflict with 
the implementation of SGMA Projects in the adopted GSPs and Management Area plans for the 
KCS that would use produced water supplies. A reduction in oil and gas activities would also 
generate adverse economic and social consequences in the County. The payment of a fee to 
enhance produced water reuse in the Project Area is economically, socially, environmentally, and 
technologically infeasible. 

 
Based on these considerations, there are no feasible mitigation measures that would reduce 

the Project’s significant sustainable groundwater management plan impacts to a reasonably 
predictable extent. It is possible that, consistent with the adopted GSPs and Management Area 
plans in the Project Area, additional produced water will be used to supplement supplies in the 
KCS and in other locations over time. While this outcome would support rather than impact 
sustainable groundwater management in the Project Area, SGMA Projects that would increase 
produced water reuse have yet to be implemented by the GSAs with statutory authority for 
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managing groundwater in the Project Area. Accordingly, the demand for domestic and irrigation 
quality water for oil and gas activities is projected to increase from 8,778 to 11,761 AFY with the 
implementation of the Project. Due to the lack of surplus water supplies in the Project Area, this 
level of consumption, although relatively small in comparison with other uses, is a significant 
impact and contributes to a cumulatively significant impact related to conflicts with sustainable 
groundwater management plans. These impacts would be significant and unavoidable. 
 
5.3 Would the project have insufficient water supplies available to serve the project and 
reasonably foreseeable future development during normal, dry and multiple dry years? 
 

As discussed in Section 2, above, the 2015 FEIR analyzed potential Project impacts to 
water supplies by assuming that surface water supplies would vary in accordance with historical 
data for average, single dry, and multiple dry years, and that groundwater would be available in 
approximately the average annual extraction amounts over the prior several years in the Project 
Area. The 2015 FEIR specifically stated that groundwater use would likely vary under future 
conditions when GSPs were adopted and implemented in the region to meet SGMA requirements 
and that the estimated groundwater use was not intended to represent the safe yield of regional 
aquifers. The analysis considered regional supply and demand in average, single dry and multiple 
dry years over a 20-year period, including estimated oil and gas demand associated with the 
proposed Project, as well as agricultural demand and urban demand in the Project Area. The 
demand for domestic and irrigation quality water for oil and gas activities was estimated to be 
8,778 AFY in 2012 and would increase to 11,761 AFY with the implementation of the Project. 
The analysis indicated that domestic and irrigation water supplies were sufficient to meet demand 
during average years but the margin of supply relative to demand would decrease over time. 
Significant domestic and irrigation water supply shortfalls would occur in single dry and multiple 
dry years and would increase to -817,127 AFY in a single dry year to -383,042 AFY during a 
multiple-year drought. 
 

As discussed in Section 4.1, above, California recently experienced a drought that peaked 
in July 2014, when 58 percent of the state was determined to be in severe drought conditions. No 
part of the state has been in a severe drought since 2017. The Annual Report states that, in response 
to wetter conditions during water years 2016 to 2019, the average annual change in KCS 
groundwater storage was +177,058 AFY compared with an annual average change of ‐277,114 
AFY from 1995 to 2014 (KCGSAs 2020). California hydrological conditions vary substantially 
from year to year, including periods of severe rainfall and flooding, and prolonged droughts. In 
June 2020, the federal drought monitor indicated that water year 2020 was a relatively dry year 
(NIDIS 2020). 
 

The adopted GSPs and Management Area plans in the Project Area provide additional 
substantial evidence that oil and gas activities involving the extraction, use, and disposal of 
produced water occur outside of Project Area domestic and irrigation quality water supply sources. 
The GSPs and Management Area plans specifically exclude locations where producible 
hydrocarbons occur and exempt aquifers under the UIC program from the lateral and vertical 
boundaries of the groundwater subbasin in the KCS. The KGAGSP, which covers most of the 
Project Area subject to SGMA and under the jurisdiction of the County, states that “active oil and 
gas aquifers and exempted aquifers are not a part” of the KCS “groundwater basin for beneficial 
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use.” The Annual Report published by the KCS GSAs refers to the use of produced water for 
domestic or irrigation purposes in the KCS as a “local imported” source of “surface water from 
local sources imported from areas outside of the Kern County Subbasin” (KCSGSAs2020). The 
WKWD Management Area Plan states that “because the regulation of oil produced water under 
SGMA is not fully clear at this time” the “evaluation of oil produced water” will be reevaluated 
during the first five-year update of the plan (Woodard & Curran 2019b). There is no substantial 
evidence that the exclusion of produced water from the sustainable groundwater management 
plans in the Project Area will be substantially modified in the future.  

 
The GSPs and Management Area plans also exclude exempted aquifers from the 

sustainable groundwater management plans and sources of domestic and irrigation water in the 
Project Area. Several of the plans discuss the potential discharge of injection fluids into aquifers 
that have not been exempted under the UIC. Figure 2-39 of the KGAGSP and Figure 2-39 of the 
HMWDGSP show the locations of 127 wells injecting in non-oil zones with TDS concentrations 
that are below 3,000 mg/L and 342 wells injecting in non-oil zones where TDS greater than 3,000 
mg/L and less than 10,000 mg/L, derived from a 2015 list provided by the state to the EPA in 
accordance with an ongoing aquifer exemption review work plan. The status of the work plan was 
updated in a letter from CalGEM to the EPA in March 2020, which indicates that from 2017 to 
2020, the EPA approved 20 aquifer exemptions, including several within the Project Area and 
encompassing many of the wells identified in the GSPs. Several other aquifer exemption proposals 
are being reviewed and considered by CalGEM, including locations in the Project Area (CalGEM 
2020). The March 2020 CalGEM letter states that the ongoing implementation of the aquifer 
exemption work plan “continues to demonstrate the State’s commitment to protecting public health 
and the environment while avoiding unnecessary disruption of oil and gas production.” A lawsuit 
against the aquifer exemption work plan was dismissed in 2016 by the California Superior Court, 
and the decision was upheld by the California Court of Appeals in 2018 (Ctr. for Biological 
Diversity v. Cal. Dep't of Conservation, (2018) 26 Cal. App. 5th 161). There is no substantial 
evidence that oil and gas activities related to the ongoing aquifer exemption work plan would cause 
significant new or significantly greater impacts to water supply in the Project Area than considered 
in the 2015 FEIR.  

 
The GSPs and Management Area plans adopted in the Project Area, and the coordinated 

water budget required by the SGMA, provide quantified water demand estimates and projections 
for urban uses based on data concerning per capita water use, and agricultural demand based on 
evapotranspiration and crops in the Project Area. None of these sources provide new information 
concerning the amount of oil and gas industry domestic and irrigation quality water use. The 
Annual Report and the coordinated water budget indicate that oil and gas industry demand is 
included in the estimates of urban water use. The WDWA Management Area Plan states that a 
“small portion of the SWP surface water supply mainly used for agriculture in the GSA is 
sometimes delivered as industrial water to agricultural processors and oil field production 
customers” and that “a percentage of the annual allocation from the SWP is delivered for industrial 
use in oil recovery operations in the North and South Belridge oil fields.” Most of the other GSPs 
and Management Area plans do not include any significant discussion of the provision of water 
for oil and gas use. The quarterly water use reports published by CalGEM indicate that from the 
second quarter of 2015 to the second quarter of 2017, the period for which state data reviewed and 
compiled by CalGEM were available, statewide oil and gas use of domestic and irrigation quality 
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water for injection purposes averaged 1,550 acre-feet per quarter and 641 acre-feet were used for 
noninjection and storage purposes. These data indicate that, over four quarters, the use of domestic 
and irrigation quality water by the state’s oil and gas operations averaged about 8,764 AFY. The 
CalGEM quarterly water use reports cover 90 percent of the state, and oil and gas production in 
the Project Area accounts for about 80 percent of total production in California. There is no 
substantial evidence that oil and gas use of domestic and irrigation quality water in the Project 
Area would cause significant new or significantly greater impacts to water supplies than 
considered in the 2015 FEIR. 

 
In contrast with water demand, the new information provides substantial evidence that oil 

and gas activities could enhance water supplies in the Project Area to a greater extent than 
considered in 2015 FEIR. As discussed in Section 4.3, above, a coordinated water budget for the 
KCS covering a 50-year planning and implementation horizon from 2021 to 2070 has been 
prepared by the KCS GSAs in accordance with the SGMA regulations. The water budget considers 
water supply and demand in the KCS under baseline, climate change 2030, and climate change 
2070 scenarios The scenarios utilize sequences of drier and wetter water years that are 
representative of historical average conditions in the KCS and include varying assumptions 
concerning surface water supplies in response to regulatory and climate change impacts over time. 
The coordinated water budget compares the average annual change in KCS stored groundwater 
during the SGMA sustainability period of 2041 to 2070 with historical changes and with and 
without the implementation of SGMA Projects to enhance the subbasin’s water budget. The 
coordinated water budget indicates that KCS groundwater in storage declined by an average of 
approximately -277,000 AFY during 1995 to 2014. The annual decline in stored groundwater 
would increase in each of the three scenarios without the SGMA Projects to an annual average of 
-324,326 in the baseline scenario, -380,900 in the climate change 2030 scenario, and to -489,828 
in the climate change 2070 scenario during 2041 to 2070.  

 
The adopted GSPs and Management Area plans identify multiple SGMA Projects that 

would improve the KCS water budget by approximately 421,000 AFY over the 50-year SGMA 
planning and implementation period. Several of the SGMA Projects consider the expanded use of 
produced water to enhance available supplies in the KCS. As discussed above, the GSPs and 
Management Area plans in the Project Area exclude produced water from the sustainable 
groundwater management plans. The Annual Report refers to produced water used for domestic 
or irrigation purposes as a local surface water imported supply. As a result, projects that expand 
the availability of produced water for domestic or irrigation use increase the net water supply in 
the Project Area and include the following: 

 
• Reclamation of oilfield produced water to develop new supplies estimated at 1,000 

AFY in the AEWSD Management Area Plan.  
• Potential development of 7,000 to 20,000 AFY of new produced water supplies in the 

Cawelo GSA Management Area Plan. 
• Construction of a pipeline for conveyance and blending of up to 3,000 AFY of new 

produced water supplies in the KTWD Management Area Plan. 
• Recycling oilfield produced water for agricultural use in the EWMA Plan.  



Page 78 of 87 

• Potential treatment and use of up to 50,000 AFY of brackish groundwater and produced 
water for beneficial reuse in two construction phases over 10 to 20 years in the WDWA 
Management Area Plan.  

 
The coordinated water budget indicates that the implementation of the SGMA Projects will 

result in an average annual change in stored KCS groundwater of +42,000 AFY during 2041 to 
2070 in the baseline scenario, and would increase to +85,578 AFY when adjusted for excess basin 
outflows. The average annual change in groundwater storage in the 2030 climate change scenario 
with the SGMA Projects will improve to -12,861 AFY during 2041 to 2070 and increase to 
+46,829 AFY when adjusted for excess outflows. The average annual change in groundwater 
storage in the 2070 climate change scenario will improve to -118,273 AFY during the 2041–2070 
compliance period and further decline to -45,969 AFY when adjusted for excess outflows. The 
coordinated water budget provides substantial evidence that the availability and reuse of produced 
water from oil and gas operations would increase water supply in the Project Area. 

 
As discussed in the 2015 FEIR, produced water has historically been used in the Project 

Area, mainly for irrigation. This use is discussed in several of the GSPs and Management Area 
plans for the KCS, including the Cawelo GSA Management Area Plan, the KTWD Area Plan and 
in the NKWSD - SWID Management Area Plan. The quarterly water use reports for state oil and 
gas operators published by CalGEM indicate that from the second quarter of 2015 to the second 
quarter of 2017, California oil and gas operators sold or transferred an average of 8,991 acre-feet 
of produced water per quarter for domestic use (CalGEM 2019c). These data indicate that, over 
four quarters, the average sale or transfer of produced water for domestic and irrigation use was 
about 35,964 AFY. As noted above, the CalGEM quarterly water use reports cover 90 percent of 
the state, and oil and gas production in the Project Area accounts for about 80 percent of total 
California production. 
 

The new information in the coordinated water budget and descriptions of the SGMA 
Projects in applicable GSPs and Management Area plans suggests that oil and gas activities could 
provide sufficient new supplies over the 50-year planning and implementation horizon required by 
the SGMA regulations to offset the industry’s anticipated use of domestic and irrigation quality 
water. Under these conditions, oil and gas activities would have a positive impact on Project Area 
water supplies and no mitigation measures would be required.  

 
It should be noted that the SGMA Projects are proposed approaches for avoiding 

undesirable results in conjunction with long-term sustainable groundwater management plans that 
will be adaptively managed and modified as required to address changing conditions. It is possible 
that the additional produced water reuse discussed in the GSPs and Management Area plans, or 
other SGMA Projects that may be proposed for produced water reuse in the future, will prove to 
be technologically or economically infeasible. Several of the GSPs and Management Area plans 
include feasibility studies to assess these issues, including the AEWSD Management Area Plan, 
the Cawelo GSA Management Area Plan, and the WDWA Management Area Plan. As discussed 
in Section 4.6, above, oil and gas operations in the Project Area are significantly influenced by 
regulatory and global market factors and have varied substantially from 2014 to 2020. The Cawelo 
GSA Management Area Plan, which includes a portion of the Project Area where produced water 
has historically been used for irrigation, states that “[t]he volume of treated produced water will 



Page 79 of 87 

fluctuate with oil production and long-term availability cannot be predicted” ((Cawelo GSA 2019). 
Produced water reuse considered in applicable GSPs and Management Area plans through 2070 
would not occur if oil and gas operations significantly contract, as certain state regulators have 
advocated, over this period.  
 
  There is also substantial evidence of ongoing opposition to treated produced water reuse 
based on perceived health and safety concerns, as discussed in a peer-reviewed study published in 
May 2020 by researchers from Duke University and RTI International (Duke University 2020). 
Although the study determined that produced water reuse did not result in salts, metals, and 
naturally occurring radioactive materials contamination in the CWD, it is reasonably foreseeable 
that perceived health and safety concerns may result in continued opposition to treated produced 
water reuse in the Project Area. Consequently, while it is possible that oil and gas operations will 
generate a net increase in domestic and irrigation quality water as the SGMA is implemented in 
the Project Area, it is also possible that the supply of treated produced water will be curtailed by 
regulatory and economic factors. There is no substantial evidence that expanded treated produced 
water reuse will occur in the Project Area in predictable volumes over time. 
 

Consequently, while it is possible that oil and gas operations will generate a net increase 
in domestic and irrigation quality water as SGMA is implemented in the Project Area, it is also 
possible that the supply of produced water will be curtailed due to regulatory or economic factors, 
or that such reuse will be technologically, economically or environmentally infeasible. There is no 
substantial evidence that produced water will continue to be utilized and that expanded produced 
water reuse will occur in the Project Area in predictable volumes over time. As a result, the 
projected increase in the oil and gas industry’s domestic and irrigation quality water use of 8,774 
to 11,761 AFY represents the potential impact to sustainable groundwater plans attributable to the 
Project. Due to the lack of surplus water available in the Project Area, which is also demonstrated 
by the increasingly negative changes in the annual amount of stored groundwater projected for 
2021 to 2070 without the SGMA Projects in the KCS coordinated water budget, oil and gas 
consumption of domestic and irrigation quality water would have a significant impact and 
contribute to a significant cumulative impact to water supplies in the Project Area.  
 

CEQA requires that the lead agency identify feasible mitigation measures to reduce 
impacts determined to be significant. Under CEQA, mitigation is feasible if it can be accomplished 
successfully within a reasonable period of time, taking into account economic, environmental, 
legal, social, and technological factors. 

 
The 2015 FEIR determined that no feasible mitigation could reduce significant 

groundwater and water supply impacts to less than significant levels. Three mitigation measures, 
MM 4.17-2 to 4.17-4, were identified to reduce significant impacts, primarily by encouraging 
greater produced water reuse and reduced domestic and irrigation water use by oil and gas 
operators. The Appellate Court determined that these mitigation measures violated CEQA because 
they did not require or result in predictable reductions in the use of oil and gas domestic and 
irrigation quality water use, and because they did not provide the provide the County Board of 
Supervisors with sufficient information concerning the net impact to groundwater and water 
supplies when the Board adopted a Statement of Overriding Considerations for these impacts.  
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As discussed in Section 3.3, above, the County withdrew from the KGA in 2018 and does 
not participate in the SGMA management of the Project Area. The GSAs in the Project Area have 
exclusive jurisdiction for sustainable groundwater management under SGMA. The GSPs and 
Management Area plans adopted by the GSAs and prepared by professional geologists and 
engineers in accordance with SGMA regulations include SGMA Projects that could increase 
produced water reuse in the KCS. The feasibility of these SGMA Projects is being evaluated in 
the context of the SGMA in the Project Area. The County has substantially less capacity to identify 
and implement mitigation measures that would predictably increase the reuse of produced water 
than the GSAs and the management entities implementing the GSPs, Management Area plans, and 
SGMA Projects involving produced water reuse in the Project Area. It is possible that any such 
measures, moreover, could conflict with and adversely affect the development of produced water 
SGMA Projects as the GSPs and Management Area plans are implemented. Due to these 
considerations, there are no feasible mitigation measures that would result in predictable levels of 
produced water reuse and reduce the Project’s significant impacts to water supplies.  
 

The County could potentially implement a mitigation measure that would ban the use of 
domestic or irrigation quality water by oil and gas producers. Any such mitigation measure would 
be infeasible for several reasons. Certain oil and gas operations, such as well drilling and 
abandonment work, require high quality water to properly formulate the cement mixtures that are 
needed to safely drill and abandon wells. Steam generation required for oil and production can 
also require higher-quality water supplies than are typically obtained from treated produced water 
in order to avoid equipment corrosion or damage and potential chemical interactions. Use of 
produced water in certain oil and gas operations can also lead to increased need for equipment 
maintenance due to, for example, silica buildup or tube failures in boilers. Using untreated or lower 
quality produced water for these activities would jeopardize the operators’ ability to comply with 
regulatory requirements applicable to well construction and abandonment and the safe operation 
of oil field equipment, including the avoidance of corrosion. 

 
The use of produced water for well stimulation treatments would also significantly increase 

chemical use, as well as costs. Chemicals used in fracture treatments impart viscosity for proppant 
transport and fracture geometry creation and improve post-treatment production results by 
minimizing polymer plugging and other phenomena detrimental to production. Using produced 
water instead of fresh water as a base fluid for fracture treatments would increase the chemical 
volumes needed to fulfill these functions. Produced water use for fracture treatments could require 
as much as a five-fold increase in buffering agents, and additional chelating agents, clay and scale 
inhibitors, and surfactants to prevent emulsions and reduce surface tension may also be needed to 
minimize production complications that would be caused by the use of produced water. While 
produced water could be pre-treated to require fewer chemicals during the fracture treatment itself, 
such pre-treatment conditioning would also involve more chemicals, equipment, or both, to obtain 
water sufficient for use in the fracture treatment. Because of these complications, a typical 
fracturing operation would become significantly more expensive, and often uneconomical. In 
addition, for some types of well stimulation, such as matrix acid stimulation, it is technologically 
infeasible to utilize produced water. Typically, matrix acid stimulation employs HF acid, which 
can only be mixed with fresh water. If HF acid comes into contact with formation brine, insoluble 
precipitants form, limiting the effectiveness of the acid stimulation system by plugging pore throats 
in the reservoir pore network. Such plugging can completely counteract the effects of the 
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stimulation treatment. The reduction in the effectiveness of the treatment would require more 
frequent treatments, larger treatments, or both, which would lead to a significant increase in use of 
chemicals, emissions and heavy vehicle traffic hauling hazardous chemicals. 
 

Produced water is currently used for some oilfield activities, such as discharge for dust 
suppression, but increasing that use beyond existing levels would require additional permitting and 
approvals to avoid impacts to biological, water, and other resources. Additionally, the lack of 
infrastructure linking sources of produced water to the locations where water may be used, 
particularly in cases of new exploration, can result in increased truck trips and other more 
significant impacts associated with transporting produced water to operation sites. For example, 
pilot EOR projects typically cannot use recycled water due to the early stage of project 
development, which results in a lack of available recycled water. Furthermore, the treatment of 
water for reuse requires specialized equipment, consumes energy, and generates waste. In many 
cases, operators have also contracted with local water purveyors to utilize some supply of 
purchased water over a long-term contract; cancellation of such contracts would also create 
negative financial impacts for the region. 
 

In response to a domestic and irrigation quality water use ban, oil and gas operators in the 
Project Area would likely be required to treat additional amounts of produced water to domestic 
or irrigation quality for activities that require higher quality water supplies. As discussed in the 
GSPs and Management Area plans, including the Cawelo GSA Management Area Plan and the 
WDWA Management Area Plan, this treatment would require technologies, such as reverse 
osmosis, with significant capital and operational costs. Many Project Area oil and gas operators 
lack the technological expertise and economic capacity to treat produced water. A domestic and 
irrigation quality water use ban could reduce or preclude oil and gas activities and generate adverse 
economic and social consequences in the County. The curtailment of oil and gas operations that 
generate produced water could also conflict with the implementation of SGMA Projects in the 
adopted GSPs and Management Area plans for the KCS that would use produced water supplies. 
The County does not have sufficient produced water treatment and distribution facilities to produce 
and deliver higher quality water to oil and gas operators throughout the Project Area. As a result, 
higher quality water would need to be generated in new, energy-intensive facilities and delivered 
by truck to most of the Project Area, which would require additional permitting processes to avoid 
adverse secondary environmental impacts, including increased energy and vehicle use and 
greenhouse gas emissions.  

 
Due to the risks of chemical interactions adversely affecting health, safety, and equipment 

integrity that would result from using produced water for certain operations, the additional delivery 
infrastructure, truck trips and brine disposal required to generate higher quality supplies from 
produced water, technological and economic challenges, and the likelihood of adverse social and 
economic impacts in the County, the complete elimination of domestic and irrigation quality water 
by oil and gas operators in the Project Area is economically, socially, environmentally, and 
technologically infeasible. 
 

The County could implement a mitigation measure that would require oil and gas operators 
permitted under the proposed Project to pay a fee that would be used to develop produced water 
treatment facilities and enhanced reuse in the Project Area. The imposition of a fee is infeasible 



Page 82 of 87 

for several reasons. The County lacks the expertise and technical capacity to implement and 
manage a produced water treatment and distribution system in the Project Area. Consequently, 
fees collected from oil and gas applicants would need to be provided to other entities that have a 
demonstrable capacity to operate and manage produced water treatment and distribution facilities 
with sufficient capacity and scope to serve the Project Area. As discussed above, while several of 
the GSPs and Management Area plans consider SGMA Projects that would expand produced water 
reuse, no new produced water treatment or distribution facilities have been constructed, none are 
operating, and none have generated specific and predictable volumes of additional produced water 
reuse. Most of the SGMA Projects involving produced water are subject to ongoing or proposed 
feasibility studies that have not been completed. As discussed above, and also in the WDWA 
Management Area Plan, produced water treatment and distribution could have several significant 
environmental impacts such as greenhouse gas emissions and concentrated brine disposal that will 
need to be fully evaluated.  
 

In the absence of an established produced water treatment and distribution program in the 
Project Area, there is no substantial basis for determining that the collection of water fees from oil 
and gas applicants will result in a predictable reduction of oil and gas domestic and irrigation 
quality water use. The imposition of a fee, however, would increase costs for oil and gas producers, 
particularly smaller operators, and could result in operational curtailment in the Project Area. The 
curtailment of oil and gas operations that generate produced water could conflict with the 
implementation of SGMA Projects in the adopted GSPs and Management Area plans for the KCS 
that would use produced water supplies. A reduction in oil and gas activities would also generate 
adverse economic and social consequences in the County. The payment of a fee to enhance 
produced water reuse in the Project Area is economically, socially, environmentally, and 
technologically infeasible. 

 
Based on these considerations, there are no feasible mitigation measures that would reduce 

the Project’s significant water supply impacts to a predictable extent. It is possible that, consistent 
with the adopted GSPs and Management Area plans in the Project Area, additional produced water 
will be used to supplement supplies in the KCS and in other locations over time. While this 
outcome would support rather than impact Project Area water supplies, SGMA Projects that would 
increase produced water reuse have yet to be implemented by the GSAs with statutory authority 
for managing groundwater in the Project Area. Accordingly, the demand for domestic and 
irrigation quality water for oil and gas activities projected to increase from 8,778 to 11,761 AFY 
with the implementation of the Project. Due to the lack of surplus water supplies in the Project 
Area, this level of consumption, although relatively small in comparison with other uses, is a 
significant impact and contributes to a cumulatively significant impact to regional water supplies. 
These impacts would be significant and unavoidable. 

 
5.4 Will the project require or result in the relocation or construction of new or 
expanded water facilities, the construction or relocation of which could cause significant 
environmental effects? 

 
As discussed in the NOP, the SREIR considers whether new or revised mitigation measures 

for significant groundwater or water supply impacts would result in the relocation or construction 
of new or expanded water facilities, the construction or relocation of which could cause significant 
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environmental effects (Kern County Planning and Natural Resources Department 2020). Sections 
5.1 to 5.3, above, discuss the Project’s impacts to sustainable groundwater management, SGMA 
plans, and water supplies. The demand for domestic and irrigation quality water for oil and gas 
activities is projected to increase from 8,778 to 11,761 AFY with Project implementation. Due to 
the lack of surplus water supplies in the Project Area, this level of consumption, although relatively 
small in comparison with other uses, is considered to be a significant impact and contributes to a 
cumulatively significant impact to Project Area sustainable groundwater management, SGMA 
plans, and water supplies. As discussed in Sections 5.1 to 5.3, although several potential mitigation 
measures to reduce these significant impacts were considered, each was determined to be 
infeasible in accordance with applicable CEQA criteria. No significant impacts would occur from 
the relocation or construction of new or expanded water facilities related to the implementation 
feasible mitigation measures to reduce the Project’s impacts on sustainable groundwater 
management, SGMA plans and water supplies. 
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