
Draft 
Environmental Impact Report 

 
SCH# 2022110504 

 
Volume 5 

 

Appendices F.3 through L 
 
 

BULLHEAD SOLAR PROJECT 
by EDF Renewables, LLC (PP22404) 

 
GPA No. 8, Map No. 214; CUP No. 48, Map No. 214; 

CUP No. 49, Map No. 214; Ag Exclusion Map No. 214; 
SPA No. 42, Map No. 231; SPA No. 43, Map 231; 

ZCC No. 158, Map No. 231; CUP No. 121, Map No.  231; 
CUP No. 122, Map No. 231; Vacation Public Access Easements 03 098 232, 

Map No. 232; SPA No. 35, Map No. 232; 
SPA No. 36, Map No. 232; ZCC No. 36, Map No. 232; 
CUP No. 49, Map No. 232; CUP No. 50, Map No. 232. 

 

 
 
 

Kern County 
Planning and Natural Resources Department 

Bakersfield, California 
 
 

November 2023 
 
 

  



This page intentionally left blank 
  



 

Draft 
Environmental Impact Report 

 
SCH# 2022110504 

 
Volume 5 

 

Appendices F.3 through L 
 
 

BULLHEAD SOLAR PROJECT 
by EDF Renewables, LLC (PP22404) 

 
GPA No. 8, Map No. 214; CUP No. 48, Map No. 214; 

CUP No. 49, Map No. 214; Ag Exclusion Map No. 214; 
SPA No. 42, Map No. 231; SPA No. 43, Map 231; 

ZCC No. 158, Map No. 231; CUP No. 121, Map No.  231; 
CUP No. 122, Map No. 231; Vacation Public Access Easements 03 098 232, 

Map No. 232; SPA No. 35, Map No. 232; 
SPA No. 36, Map No. 232; ZCC No. 36, Map No. 232; 
CUP No. 49, Map No. 232; CUP No. 50, Map No. 232. 

 
 

 
 

Kern County 
Planning and Natural Resources Department 

Bakersfield, California 
 

Technical Assistance by: 
PlaceWorks 

 
 

November 2023 
 

 
  



This page intentionally left blank 
 



 

 

 

Appendices - Volume 5 
 
NOTE TO REVIEWER OF ELECTRONIC FILES: 
 
To assist you in reviewing this electronic document, "bookmarks" and/or "links" have been provided 
for easier navigation between sections. When available, bookmarks are located in the panel to the left. 
Links are highlighted in BLUE in the Table of Contents. Clicking on either the bookmarks or links will 
take you to the selected item. This document may consist of multiple linked PDF files. If saving this 
document to your computer, you must save all corresponding files to a directory on your hard drive to 
maintain the manner in which these PDF documents are linked. 
 

TABLE OF CONTENTS  
 
Appendix F.3: Built Environment Technical Report 

Appendix G: Energy Memo 

Appendix H: Geology and Soils Technical Report 

Appendix I: Paleontological Inventory Report 

Appendix J: Phase I Environmental Site Assessment 

Appendix K: Hydrology Technical Report 

Appendix L: Water Supply Assessment 

 

  



 

 

This page intentionally left blank 
 



County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

Appendix F.3: 
Built Environment Technical Report 

  



County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

This page intentionally left blank 
  









































































































































































































































































































































































































































































































































































































































































































































































































































https://mil.library.ucsb.edu/ap_indexes/FrameFinder/


https://www.historicaerials.com/viewer
























































































































































































County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

Appendix G: 
Energy Memo 

  



County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

This page intentionally left blank 

 
  







































County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

Appendix H: 
Geology and Soils Technical Report 

  



County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

This page intentionally left blank 

 
  







































































County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

Appendix I: 
Paleontological Inventory Report 

  



County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

This page intentionally left blank 
  



mailto:info@paleosolutions.com




























































































County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

Appendix J:  
Phase I Environmental Site Assessment 

  



County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

This page intentionally left blank 
  









































































http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6wBu6g3uwMN4BGogurNT38dhgr6w3DKPuojmAiD9Mh3ENvns4JnA4yxtGbz7oOYig45R3duzrKP8NMUNTtam7D358ppnddp9hRIe7nacrCQq6vbiw6wP4d.QDRA6KpSSPU.e9jhZogGmjwWpmvLl4cFmiEVuDuwJ9hy863qbwyGdBVJkub6h3PIxgCL33Eqruhq59f.VMUtXN9YV4RVE3qe7GJWKoaVrgq16A1hHrDV7NusNTPqJ41uD8XU1dSpZhlPXBBVlryEp6yWawNNH5YztDBhsKmniPk3M5R0noXBgjbrMmXiV6HAEwjeNBFdKupI44mT8gUY03dGEuc8l3WEXMTfgNrLV4uJsAwr.G3pCoEVigaRC3vGXrLoMNYeFTk658eU08IE4drYYhC5y8IFyrMZt6FnzwWyAA30ODQldKqnvPDLL7tFdonAdjnVjmcJv9vrOiO4RDDDp9DR42cpwhb.03MiDE40.5Mcpvwt0nEyoslWEvIdiJLzrnkCBAIbw6ynRwCfkBS5juVhE4Ajmg7Fc3GITuqVv3t9IM5.bNEfK4losVyz.GFOqoIVng1dR4ILTreeLNhfqTauC3vmm85avd6tWhZuF3t4Nr1Ao6YPQw3y5AdtWDE9QKHhyPVpO4jZFo9.KjvflmL3q7TvwiycDDMZz9MrC58nQhrvv3ahlEq4A4IdTva4fnHX5sMoSBMafJhQenga4AYjB3






http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4AX4e7AkNXDU2XkeFv7y89gnkWKNM33vaDKeUTx2.GX9EkWX64MFL.vAf6FUyMd8ZG3bUgC0ntn8R2WOjKDM33zMPT3Je4oLA7xX8A2z3eQP7z48wpkqONHu2ZGDDnUx09d0XQpkkA3QfFSLvyEAT8y5X8Tk4Yrgk3niA4KsWZlKOe4gwAUnXI53QqeRn7kr2vmkqVNiX9xsDNUUv02dYX09kXW7GUF0wvTC739ytf8m29kagUVnJT6VXWiyKrB8yuMTK3rO1H.v8LaqR44fKF7efquDOTraxoU4RNA7vXOc3hueQV7xA24WkmxNrq3.qDaPUbJ2KFXyLkjk3i2FtBvXc6PHyhr8rD8KpgGQniJ9LiWD5K547UIMym3FJ5MKvClaJuBj.K0ieo.5P2TAWxIl2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4AX4e7AkNXDU2XkeFv7y89gnkWKNM33vaDKeUTx2.GX9EkWX64MFL.vAf6FUyMd8ZG3bUgC0ntn8R2WOjKDM33zMPT3Je4oLA7xX8A2z3eQP7z48wpkqONHu2ZGDDnUx09d0XQpkkA3QfFSLvyEAT8y5X8Tk4Yrgk3niA4KsWZlKOe4gwAUnXI53QqeRn7kr2vmkqVNiX9xsDNUUv02dYX09kXW7GUF0wvTC739ytf8m29kagUVnJT6VXWiyKrB8yuMTK3rO1H.v8LaqR44fKF7efquDOTraxoU4RNA7vXOc3hueQV7xA24WkmxNrq3.qDaPUbJ2KFXyLkjk3i2FtBvXc6PHyhr8rD8KpgGQniJ9LiWD5K547UIMym3FJ5MKvClaJuBj.K0ieo.5P2TAWxIl2
https://ofmpub.epa.gov/frs_public2/fii_query_detail.disp_program_facility?p_registry_id=110041465875


















http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4va4Duvk4aFQ2ZQDyNuEQ9Rzkdy4MG3HDFLTQAU2kXZBFQrP6YmyDqNyH60EETFQ7C37IRAizDf89gdlzy.S3s0Mk0GiP4FXvZJafh2ykD9Ouye89Jkp24H02VxFJBQ2b9gZZETQry3okysRNEIAEDE28QvJ46GRguz2D4K4dhPyNf46.vQgaOe3owDCTuk52bDkF.4Pi9frFg6QYq2x3ZlYQlP70nyWENlA7KHEWiQdL9kpRYvzGG6vpd7syq28HpMMRGTb1SmHbUDM.4boLqOT4FuOkAFdUG74w2vQUaLA30JD0fu5m2jNkpb48K3m5FnzQyN2ELZIhQVJ4frye2NrG6R5Et0Q6W8xfRIyzDPApAdzOyaUAd2MQQGIK9CHH0aDwH3erLPtT.5B4gARjUI02
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4va4Duvk4aFQ2ZQDyNuEQ9Rzkdy4MG3HDFLTQAU2kXZBFQrP6YmyDqNyH60EETFQ7C37IRAizDf89gdlzy.S3s0Mk0GiP4FXvZJafh2ykD9Ouye89Jkp24H02VxFJBQ2b9gZZETQry3okysRNEIAEDE28QvJ46GRguz2D4K4dhPyNf46.vQgaOe3owDCTuk52bDkF.4Pi9frFg6QYq2x3ZlYQlP70nyWENlA7KHEWiQdL9kpRYvzGG6vpd7syq28HpMMRGTb1SmHbUDM.4boLqOT4FuOkAFdUG74w2vQUaLA30JD0fu5m2jNkpb48K3m5FnzQyN2ELZIhQVJ4frye2NrG6R5Et0Q6W8xfRIyzDPApAdzOyaUAd2MQQGIK9CHH0aDwH3erLPtT.5B4gARjUI02
https://ofmpub.epa.gov/frs_public2/fii_query_detail.disp_program_facility?p_registry_id=110070477113


http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4va4Duvk4aFQ2ZQDyNuEQ9Rzkdy4MG3HDFLTQAU2kXZBFQrP6YmyDqNyH60EETFQ7C37IRAizDf89gdlzy.S3s0Mk0GiP4FXvZJafh2ykD9Ouye89Jkp24H02VxFJBQ2b9gZZETQry3okysRNEIAEDE28QvJ46GRguz2D4K4dhPyNf46.vQgaOe3owDCTuk52bDkF.4Pi9frFg6QYq2x3ZlYQlP70nyWENlA7KHEWiQdL9kpRYvzGG6vpd7syq28HpMMRGTb1SmHbUDM.4boLqOT4FuOkAFdUG74w2vQUaLA30JD0fu5m2jNkpb48K3m5FnzQyN2ELZIhQVJ4frye2NrG5R5Et0Q6W5xfRIyzDP9pAdzOyaU4d2MQQGIK3CHH0aDwH5erLPtT.554gARjUI02
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4va4Duvk4aFQ2ZQDyNuEQ9Rzkdy4MG3HDFLTQAU2kXZBFQrP6YmyDqNyH60EETFQ7C37IRAizDf89gdlzy.S3s0Mk0GiP4FXvZJafh2ykD9Ouye89Jkp24H02VxFJBQ2b9gZZETQry3okysRNEIAEDE28QvJ46GRguz2D4K4dhPyNf46.vQgaOe3owDCTuk52bDkF.4Pi9frFg6QYq2x3ZlYQlP70nyWENlA7KHEWiQdL9kpRYvzGG6vpd7syq28HpMMRGTb1SmHbUDM.4boLqOT4FuOkAFdUG74w2vQUaLA30JD0fu5m2jNkpb48K3m5FnzQyN2ELZIhQVJ4frye2NrG5R5Et0Q6W5xfRIyzDP9pAdzOyaU4d2MQQGIK3CHH0aDwH5erLPtT.554gARjUI02
https://ofmpub.epa.gov/frs_public2/fii_query_detail.disp_program_facility?p_registry_id=110066700243
































































http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2I2fI414fU8Z4V2K4M1fUG5YZc5KVn2IKo7fMJ2Kfm2sI51RfE7l461w4U8lUK2QZl9eVW3cKe3CMw2WIt2PfQ1p4A8W4b1VUB6SZv6sVI88Kf5YMr74fj0pGX3lYtt3cR2KIx2RfS1I4D2K4h1UUf3XZo4SVG3PKe1DMh9hfr1SGi9cYP5QcV1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2I2fI414fU8Z4V2K4M1fUG5YZc5KVn2IKo7fMJ2Kfm2sI51RfE7l461w4U8lUK2QZl9eVW3cKe3CMw2WIt2PfQ1p4A8W4b1VUB6SZv6sVI88Kf5YMr74fj0pGX3lYtt3cR2KIx2RfS1I4D2K4h1UUf3XZo4SVG3PKe1DMh9hfr1SGi9cYP5QcV1
https://ofmpub.epa.gov/frs_public2/fii_query_detail.disp_program_facility?p_registry_id=110064933309




http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2R2gRq1ygF8uql2myc1FFr5muE5ylQ2tmN7kco2gFT2QRq1cga72qi1ZyG8GFU26uV9cly32mY3Vca29Rh2Tgh1Yqf8wya1cFK6su16wlx81m45bc275Ft07rT3tmctOEu2.RE2hgR18q32oyw1GF13muo5mll7imL7JcV6OFd4Frk48mJ6lE41
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2R2gRq1ygF8uql2myc1FFr5muE5ylQ2tmN7kco2gFT2QRq1cga72qi1ZyG8GFU26uV9cly32mY3Vca29Rh2Tgh1Yqf8wya1cFK6su16wlx81m45bc275Ft07rT3tmctOEu2.RE2hgR18q32oyw1GF13muo5mll7imL7JcV6OFd4Frk48mJ6lE41
https://ofmpub.epa.gov/frs_public2/fii_query_detail.disp_program_facility?p_registry_id=110070453729




















































































County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

Appendix K:  
Hydrology Technical Report 

  



County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

This page intentionally left blank 
  



















































https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=0c16b96e6a61d0a66db62840ded566c9&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=24a9d7284af8f948a60934f7fd9d3375&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=4bd598922352a518bf8b6b9ab4f2834d&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=7899ce64ac5ccdb7f83cc48da549edb2&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=7899ce64ac5ccdb7f83cc48da549edb2&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=34a9f0ff8b743b9148cb9d041d406499&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=7442472190c01bc6104d2d987a626449&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=4bd598922352a518bf8b6b9ab4f2834d&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=24a9d7284af8f948a60934f7fd9d3375&term_occur=999&term_src=Title:44:Chapter:I:Subchapter:B:Part:60:Subpart:A:60.3




































County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

Appendix L:  
Water Supply Assessment 

  



County of Kern Volume 5: Appendices F.3 through L 
 

Draft Environmental Impact Report  November 2023 
Bullhead Solar Project  

This page intentionally left blank 
 

























Project

Bear Valley
Springs Golden

Hills

Keene

Mojave

Stallion
Springs

Tehachapi

Desert View
Highlands

Littlerock

Quartz
Hill

Rosamond

Lancaster

Palmdale

California
City

Edwards AFB

CALIFORNIA AQUEDUCT

LOS ANGELES AQUEDUCT

Figure 1
Regional Vicinity Map

Bullhead Solar

\\P
DC

CI
TR

DS
GI

S0
2\P

roj
ec

ts_
4\E

DF
\00

04
9_

21
_B

ull
he

ad
_S

ola
r\0

00
49

_2
1\F

igu
res

\D
oc

\W
SA

\F
ig0

1_
Re

gio
na

l_V
ici

nit
y_

v2
.m

xd
; U

se
r: 

25
11

9; 
Da

te:
 3/

8/2
02

3

Source: ESRI World
Street Map (2017); EDF (2022)

0 52.5
Miles

±

Kern County
Los Angeles County

?vE

?ßE

?vE

?ßE

?ßE

AñE



12
5T

H 
ST

 W

Agricultural
Fields

Solar
Array

Solar
Array

Solar
Array

Solei
Substation

Agricultural
Fields

Solar
Array

SOPP RD

BACKUS RD

75
TH

 S
T W

55
TH

 S
TR

EE
T W

ES
T

HIGHGATE AV

STETSON AV
EDWARDS AV

CHAMPAGNE AV

TOY AV

SH
AW

 AV

MA
NL

Y R
D

GIBBS AV

10
0T

H 
ST

RE
ET

 W
ES

T

50
TH

 S
TR

EE
T W

ES
T

60
TH

 S
T W

65
TH

 S
T W

AN
GE

L S
T

ALICE AV

90TH STREET W
EST

70
TH

 S
TR

EE
T W

ES
T

ST
AG

EC
OA

CH
 LN

WO
OD

LA
ND

 LN

58
TH

 S
TR

EE
T W

ES
T

11
0T

H 
ST

RE
ET

 W
ES

T

MO
JA

VE
 TR

OP
IC

O 
RD

KNOX AV

SWEETSER RD

GOLDEN GATE AV

VIM AV
TINGLE AV

BRIGHT AV

FAVORITO AV

SUNBOW AV

95
TH

 S
TR

EE
T W

ES
T

FLITCHER AV

BU
EN

A V
IST

A L
N

FELSITE AV

ENID AV

VISTA DE ORO AV
ANCIENT VALLEY RD

MORNINGSIDE AV
MONTIVERDE RD

TRUMAN RD

GEM HILL RD

RAINBOW AV

BUDLONG AV

AVENUE OF THE STARS

FISHER AV

HAMILTON RD

ACE AV

DAWN RD

10
5T

H 
ST

 W

WE
TZ

EL
 LN

HOOK AV

CASPER AV

IRONE AV

13
0T

H 
ST

RE
ET

 W
ES

T

BURTON RD

TE
HA

CH
AP

I W
ILL

OW
 S

PR
IN

GS
 R

D

Figure 2
Aerial Location Map

Bullhead Solar

±
Source: Kern County (2018);

ESRI Aerial (2020); EDF (2022)

0 10.5

Miles

\\P
DC

CI
TR

DS
GI

S0
2\P

roj
ec

ts_
4\E

DF
\00

04
9_

21
_B

ull
he

ad
_S

ola
r\0

00
49

_2
1\F

igu
res

\D
oc

\W
SA

\Fi
g0

2_
Ae

ria
l_L

oc
ati

on
.m

xd
 D

ate
: 3

/8/
20

23
  2

51
19

Legend
Bullhead Study Area



Kern County  
 Chapter 2 

Project Description and Location 
 

Water Supply Assessment 
Bullhead Solar Project 2-4 March 2023 

ICF 104036.0.002 
 

2.2 Former Water Demand 
The former water demand of the project site was estimated based on its prior agricultural use. As 
recently as April 2017, approximately 340 acres of the 1,359.5-acre project site were being used for 
agricultural purposes (Google Earth 2021). The water supply for prior agricultural uses on the site 
was sourced from the onsite wells. Typical crops in the area include pistachios and alfalfa. Total 
gross crop water requirements for pistachios and alfalfa in the Antelope Valley are 1.33 acre-feet 
(AF) per acre and 7.10 AF per acre during average years (Antelope Valley Regional Water 
Management Group 2019). If 340 acres of the 1,359.5 -acre site were planted with pistachios or 
alfalfa, they would have required about 450 and 2,400 acre-feet per year (AFY) of water, 
respectively.  

2.3 Project Water Demand 
A maximum of 200 AF of water would be required during the construction phase, which is assumed 
to be over an 18-month period (Table 2-1), with actual consumption strongly dependent on climatic 
conditions. Construction water needs would be limited to soil conditioning, dust suppression, fire 
water support, and other miscellaneous purposes. Water truck refilling stations (as required) would 
be established for dust control and other construction purposes. 

Daily water use would vary, depending on the weather conditions and time of year, both of which 
affect the need for dust control: hot, dry, windy conditions would require greater amounts of water. 
Tanker trucks would apply water to construction areas to aid in road compaction and reduce 
construction-generated dust where needed. 

Construction worker needs—including water for drinking and for sanitation facilities—would 
require a minimal amount of water. This water would be trucked in or delivered as bottled drinking 
water. A local sanitation company would provide and maintain appropriate construction sanitation 
facilities, including portable toilets and sinks, which would be placed at each staging area; additional 
facilities would be placed at specific construction locations, as necessary. 

During the operations and maintenance (O&M) phase, solar PV plants would require minimal water 
use, including panel washing to increase average optical transmittance, water to aid in as-needed 
dust control, and water for fire suppression. Panel washing is expected once per year using the 
water from multiple loads carried by 5,000-gallon water trucks. The annual water consumption for 
facility operations, including periodic PV module washing, dust control, and fire suppression, is 
expected to be up to 11 AFY, which equates to approximately 204 AF over an 18.5-year O&M period. 

Although there are any number of solar projects in the region (e.g., Antelope Valley Solar Project, 
Camino Solar Project, Rosamond Solar Modification Project), project water demands for both the 
construction and O&M phases were prorated, based on the adjacent BigBeau Solar Project, which 
had a similar construction period and built project area. In addition, Bullhead Solar is being 
developed by the same developer as BigBeau Solar, allowing for confirmation of water demand, 
based on their implementation of that project. The construction periods for Bullhead Solar and 
BigBeau Solar are 18 months and up to 14 months, respectively. However, in the event of a dry year, 
6 AF of water was added for additional construction water demand for Bullhead Solar. Although the 
generating power of the Bullhead Solar project is larger than BigBeau (270 MW compared to 
128 MW), no O&M building is proposed on the Bullhead Solar site, and panel washing would occur   
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Table 2-1. Proposed Water Demand for the Bullhead Solar Project 

Project (MW) 

Project 
Size 
(acres) 

Project 
Construction 
Water Demand 
(gallons) 

Project 
Construction 
Water 
Demand (AF) 

Project Annual 
O&M Water 
Demand (gallons/ 
year) 

Project Annual 
O&M Water 
Demand (AFY) 

Generating: 270 1,359.5 65,170,200 200 3,584,361 11 
AF = acre-feet; AFY = acre-feet per year; MW = megawatts; O&M = operations and maintenance 

 

only once per year for Bullhead compared to panel washing twice a year under the assumptions for 
BigBeau. Therefore, the estimated operational water demand, including dust control, panel washing, 
and other miscellaneous tasks, was based on project generating power and divided in half because 
the Bullhead Solar Project would utilize less water during operation. Over the 20-year evaluation 
period, including an 18-month construction period and 18.5-year O&M period, the project would 
require an estimated 404 AF of water.2 

 
2 The project has an estimated 35-year life span. The estimated water demand for the project is calculated for the 
20-year evaluation period only under SB 610. 
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Chapter 3 
Water Resources 

3.1 Surface Water 
The project area is within the Tropico Hill-Oak Creek (hydrologic unit code 1809020618) watershed 
(Figure 3), which is within the larger Antelope-Fremont Valleys watershed (Figure 4). Streams 
originate in mountains and foothills and flow across the valley floor, ultimately draining to dry lakes, 
including Rosamond, Buckhorn, and Rogers lakes on Edwards Air Force Base. The closest playa, 
Rosamond Lake, is approximately 11 miles southeast of the project site. The Antelope Valley lacks 
defined natural and improved channels outside of the foothills and is subject to erratic sheet flow 
patterns. 

Major human-made surface water features in the vicinity of the project site include the Los Angeles 
and California Aqueducts, approximately 2.5 miles northwest and approximately 14 miles southwest 
of the project, respectively (Figure 1). The Los Angeles Aqueduct was built and is operated by the 
Los Angeles Department of Water and Power. The system delivers water from the Owens River in 
the Eastern Sierra Nevada Mountains to Los Angeles and is not available for water users in the 
Antelope Valley. The California Aqueduct was built and maintained by the Department of Water 
Resources (DWR) and delivers water from the Sacramento-San Joaquin Delta to Southern California. 
All water currently used in the Antelope Valley region comes from three sources: (1) naturally 
occurring water within the Antelope Valley region (precipitation conveyed to surface waters or 
groundwater); (2) the State Water Project (SWP), via the California Aqueduct; and (3) reclaimed 
water for groundwater recharge (Antelope Valley Regional Water Management Group 2019). The 
Antelope Valley–East Kern Water Agency (AVEK) is a wholesale supplier of SWP water to the 
Antelope Valley region. SWP water supplies for the water wholesaler is discussed further in 
Section 4.2.3, AVEK Sufficiency Analysis. 

3.2 Groundwater 
The project is in the Antelope Valley Groundwater Basin (DWR Basin No. 6-44), which covers 
approximately 1,010,000 acres (1,580 square miles) in Los Angeles, Kern, and San Bernardino 
counties (Figure 5). The basin is bounded to the northwest by the Garlock fault zone at the base of 
the Tehachapi Mountains and to the southwest by the San Andreas fault zone at the base of the San 
Gabriel Mountains. Ridges, buttes, and low hills that form a surface and groundwater drainage 
divide bound the basin to the east, and to the north the basin is bound by the Fremont Valley 
Groundwater Basin at a groundwater divide based on geological features. The Antelope Valley 
Groundwater Basin underlies an extensive alluvial valley in the western Mojave Desert (DWR 2004). 
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Antelope Valley Water Level Hydrographs
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Figure 5
Antelope Valley Groundwater Elevations Spring 2021
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The primary water-bearing materials in the basin are Pleistocene and Holocene-age unconsolidated 
alluvial and lacustrine deposits that consist of compact gravels, sand, silt, and clay. Coarse alluvial 
deposits form the two main aquifers of the basin—a lower aquifer and an upper aquifer. Clays are 
interbedded with lenses of coarser water-bearing material as thick as 20 feet; in contrast, the clay 
beds are as thick as 400 feet. Lake deposits form a zone of low permeability between the permeable 
alluvium of the upper aquifer and that of the lower aquifer, although leakage between the two 
aquifers may occur. The upper aquifer is the primary source of groundwater for the valley and is 
generally unconfined, whereas the lower aquifer is generally confined. Wells typically have a 
moderate to high ability for water well production (DWR 2004). Regional water level hydrographs 
and groundwater elevations are shown on Figure 4 and Figure 5, respectively (Todd Groundwater 
2021). 

Recharge to the basin is primarily through perennial runoff, as well as precipitation and snowmelt 
from the Antelope Valley and surrounding mountains and hills. Most recharge occurs at the foot of 
the mountains and hills. Other minor recharge is from return of irrigation water and septic system 
effluent (DWR 2004). Another source of artificial recharge is water banking through spreading 
basins that allow water to infiltrate into the ground (Figure 5). Several water banking projects for 
the region are discussed in Section 4.2.3, AVEK Sufficiency Analysis. Groundwater pumping in the 
Antelope Valley region peaked in the 1950s, decreasing in the 1960s and 1970s, when agricultural 
pumping declined due to cost restrictions (Antelope Valley Regional Water Management Group 
2019). Estimates of pumping in 2005 are between 110,000 to 120,000 AF, with 90,000 AF in 2012 
(Groundwater Exchange 2018). 

The Antelope Valley Groundwater Basin was adjudicated in December 2015 after 15 years of 
complex proceedings among more than 4,000 parties. The adjudication defined the Antelope Valley 
Groundwater Basin boundaries (Figure 5), considered hydraulic connection through the basin, 
established a safe yield, and quantified groundwater production. The basin was determined to be in 
a state of overdraft as a result of these considerations. Although the basin covers 1,580 square miles, 
subsurface flows between adjacent alluvial areas to the northeast and south of the Adjudication Area 
are generally considered nominal. As a result, the Adjudication Area only covers approximately 
1,390 square miles and does not include the adjacent alluvial northern portions of the groundwater 
basin. The adjudication provides a framework to manage the basin sustainably and reduce 
groundwater-level declines and subsidence. The Final Judgment was entered on December 23, 2015. 
To administer the judgment, the court directed appointment of the Watermaster, a five-member 
board of directors. In 2016, the Watermaster board and an Advisory Committee (both entities were 
required under the Judgment) were formed (Todd Groundwater 2021). 

In 2014, the Sustainable Groundwater Management Act was passed, which created a basin 
prioritization system that ranks groundwater basins as high, medium, low, or very low priority. 
Because the basin is adjudicated, DWR has designated the Antelope Valley Groundwater Basin as a 
very low priority basin (DWR n.d.). The act does not apply to adjudicated basins, so a groundwater 
sustainability plan is not required. However, the Antelope Valley Integrated Regional Water 
Management Plan (IRWMP) was designed to serve as the Groundwater Management Plan for the 
Antelope Valley Basin and includes all the relevant components related to Groundwater 
Management Plans in the CWC (Part 2.75 § 10753). 
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3.2.1 Groundwater Quality 
Generally, groundwater in the basin contains calcium bicarbonate near the surrounding mountains 
and sodium bicarbonate or sodium sulfate in the central part of the basin (DWR 2004). Trace 
elements are present at low concentrations in 51 percent of the aquifer. However, high 
concentrations of trace elements were found in 32 percent of the aquifer, with aluminum, arsenic, 
vanadium, boron, and fluoride detected at high concentrations. Nutrients, such as nitrate and nitrite, 
are naturally present at low concentrations in groundwater. In the basin, nutrients were detected at 
low concentrations in 72 percent of the primary aquifers. Other inorganic constituents, such as total 
dissolved solids and iron, were present at high and moderate concentrations in 18 percent and 10 
percent of the primary aquifers, respectively. Perchlorate is an inorganic constituent regulated in 
California drinking water and occurs naturally at low concentrations in groundwater. In the 
Antelope Valley Groundwater Basin, perchlorate was found at moderate concentrations in 29 
percent of the primary aquifers. Of 56 volatile organic compounds with health-based benchmarks 
analyzed, only trichloromethane (chloroform) was detected at moderate concentrations in 2 percent 
of the primary aquifers, and no volatile organic compounds were detected at high concentrations. 
Pesticides were not detected or were only detected at low concentrations (Dawson and Belitz 2012). 

3.2.2 Groundwater as a Projected Component of Project Water 
Supplies 

As discussed in Section 3.3, Water Suppliers project water could come from Rosamond Community 
Services District (RCSD) and onsite groundwater wells. This agency and wells have overlying 
production rights to groundwater in the Antelope Valley Groundwater Basin per the adjudication 
(Todd Groundwater 2021). As noted previously, the Antelope Valley Area of Adjudication covers 
approximately 1,390 square miles of the Antelope Valley Groundwater Basin. The Adjudication Area 
does not include the adjacent alluvial portions of the groundwater basin to the northeast and south 
and is truncated at the Los Angeles-San Bernardino County Line in the southeast. To achieve 
sustainable groundwater elevations within the adjudicated area, groundwater production will be 
reduced in accordance with the adjudication over a 7-year period (2016–2022) to the native safe 
yield of 82,300 AFY (Todd Groundwater 2021). The judgment recognizes that the native safe yield is 
based on certain assumptions for land use and return flows and, as a result, the native safe yield will 
be reevaluated in 2033 to ensure sustainability by 2040. Reported production yields (in AF) from 
2016 through 2020 are presented in Table 3-1. 

Table 3-1. Reported Production for the Antelope Valley Adjudicated Groundwater Area from 2016 
through 2020 

 

2016 Reported 
Production 
(AF)a 

2017 Reported 
Production 
(AF)a 

2018 Reported 
Production 
(AF)a 

2019 Reported 
Production 
(AF)a 

2020 Reported 
Production 
(AF)a 

Totals 109,458 89,874 82,753 78,875 83,527 
Source: Todd Groundwater 2021. 
a Not all parties reported their production. 
AF = acre-feet 
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The underlying geology consists of two primary aquifers: the upper unconfined aquifer, which is the 
main source of groundwater for the area, and a lower aquifer, which is generally confined. The 
primary water-bearing materials are Pleistocene and Holocene-age unconsolidated alluvial and 
lacustrine deposits. Restrictive structures in the basin are composed of three large sediment-filled 
structural basins separated by extensively faulted, elevated bedrock (Figure 6) (DWR 2004). 

The U.S. Geological Survey National Water Information System and California State Elevation 
Monitoring databases were reviewed to identify existing groundwater well and groundwater 
elevation data for the proposed project site. Groundwater well depths in the area range from 185 to 
977 feet (DWR 2020). The hydrologic gradient is to the south–southeast, as shown on 
potentiometric surface maps created with groundwater elevation data collected in the spring of 
2021 (Figure 5) (Todd Groundwater 2021). The review of DWR data identified a privately owned 
well (DW245) on the project site (Figure 7). DW245 is an approximately 960-foot-deep irrigation 
well. U.S. Geological Survey groundwater monitoring in March 2021 indicated a groundwater depth 
of 198.56 feet below ground surface in DW245. It is unknown if the privately owned irrigation well 
could be utilized as a source of project water and historical production data for this well were not 
available, but a constant-rate pumping test following the completion of the well in April 2008 
indicated an estimated yield of 170 gallons per minute (gpm). The constant-rate pumping test was 5 
hours long and resulted in drawdown of 492 feet within the 960-foot well. A water resource 
investigation would determine if DW245 is an optimal water source for project construction or 
could supplement or supply project O&M water.  
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Five additional groundwater wells are also on the project site (Figure 7), on the former Miner 
residence property, known collectively for this analysis as the “Miner Groundwater Wells.” They 
were previously associated with adjudicated water rights held by the former landowner for 
production from the underlying Antelope Valley Groundwater Basin. Historical production and 
pump test data could not be obtained for these wells. Discussions between EDF Renewables (EDFR) 
and the former landowner provided an anecdotal summary of the wells’ pumping capacities. These 
data are provided in Table 3-2. 

Table 3-2. Reported Pumping Capacities of Five Onsite Miner Groundwater Wells 

Well ID Well Type Estimated Pumping Rate (gpm) 
Well #1 Irrigation 200 
Well #2 Irrigation 1,000 
Well #3 Irrigation 800 
Well #4 Irrigation 200 
Well #5a Residential Unknowna 

Source: Hawtin pers. comm. 
a Per the adjudication, Well #5 utilized a small pumper parcel production right of 3 AFY. 
AF = acre-feet; gpm = gallons per minute 
 

Construction water demands are estimated to be approximately 200 AF (or approximately 
65,170,200 gallons). With project construction occurring over 18 continuous months, this is 
equivalent to approximately 133 AFY, requiring a pumping rate of approximately 165 gpm, 
assuming the irrigation well is pumped 12 hours per day, 7 days per week. This pumping rate is 
approximately equal to or less than the yields estimated for the onsite irrigation wells. The 
estimated O&M water demand for the project is up to 11 AFY. Assuming an onsite irrigation well 
pumped 12 hours per day, 7 days per week, the required pumping rate to produce 11 AFY converts 
to approximately 14 gpm, which is approximately 8 percent of the lowest estimated yield (170 gpm) 
of the onsite irrigation wells (well DW245). 

3.3 Water Suppliers 
Water supply sources for the Antelope Valley region consist principally of SWP surface water 
imports delivered to the area via the California Aqueduct and local groundwater supplies from the 
Antelope Valley Groundwater Basin. SWP water originates in the Sacramento River watershed and is 
exported from the Sacramento–San Joaquin Delta. The California Aqueduct, which conveys SWP 
water to southern California, passes approximately 8 miles southwest of the project site. The local 
water resources for the project are presented in Figure 7. 

3.3.1 Public Water Systems and/or Local Water Agencies and 
Service Areas 

The project lies within the AVEK service area (Figure 7). AVEK, the primary SWP contracting agency 
in the area, is also the largest wholesale water supplier in the Antelope Valley region for local water 
retail agencies and provides water for local agricultural use. AVEK serves an area of approximately 
2,400 square miles in northern Los Angeles and eastern Kern Counties, as well as a small portion of 
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Ventura County. AVEK also provides a small amount of SWP water to areas outside of the Antelope 
Valley. It provides water to a population of approximately 307,000 people through 25 retail water 
agencies and water companies (Antelope Valley Regional Water Management Group 2019).  

The closest water agencies to the project site are RCSD and Los Angeles County Waterworks District 
(LACWD) 40. RCSD and LACWD 40 are approximately 2 miles east–southeast and 9 miles south of 
the project site, respectively. The locations of these water agencies relative to the project site are 
shown on Figure 7. LACWD 40 and RCSD purchase surface water from AVEK and obtain 
groundwater from the Antelope Valley Groundwater Basin based on their adjudicated production 
rights. LACWD 40 was not evaluated as a potential source of project water because it is not currently 
supplying construction projects outside of its district (District Engineer pers. comm.). 

In addition, Mutual Water Companies, including the Sundale Mutual Water Company and the Land 
Projects Mutual Water Company (Figure 7), are less than 5 miles and 6 miles south from the project 
site, respectively. Mutual water companies provide water service in rural areas that have no 
alternative supplies. Much, but not all, of the water provided by these agencies is purchased from 
AVEK. 

3.3.2 Wastewater and Reclaimed Water 
Wastewater and reclaimed water in the southern portion of Antelope Valley is managed primarily 
by the Los Angeles County Sanitation District (LACSD), whereas in the northern portion of the valley, 
various local agencies, including RCSD, manage wastewater and reclaimed water systems. 
Wastewater service is primarily limited to urban areas, whereas rural areas of the valley rely on 
septic systems. 

LACSD owns and operates the Lancaster water reclamation plant (WRP) and Palmdale WRP, which 
collect wastewater from the cities of Palmdale and Lancaster, treating it to tertiary levels that are 
suitable for nonpotable uses and groundwater recharge. RCSD treats wastewater at its Rosamond 
Wastewater Treatment Plant and produces secondary-treated water. In 2008, RCSD developed a 
plan to build a tertiary treatment plant with a potential for future expansion; however, future 
expansion has been put on hold indefinitely due to lack of funding and other economic 
considerations (Antelope Valley Regional Water Management Group 2019). Use of reclaimed water 
is also permitted through LACSD under its Master Recycling Permit. The Lancaster WRP is 
approximately 12 miles southeast of the site. Reclaimed water from LACSD is used for irrigation or 
municipal and industrial uses. 
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Chapter 4 
Water Supply Assessment 

A WSA is required to identify and describe the water supply sources of the public water supplier 
that would serve the project. CWC Section 10910(d) requires a WSA to include identification of any 
existing water supply entitlements, water rights, or water service contracts relevant to the identified 
water supply for the project, and a description of the quantities of water received by the public 
water supplier. A WSA must include a discussion of the availability of an identified water supply 
under normal year, single dry year, and multiple dry year conditions over a 20-year projection, 
accounting for the projected water demand of the project and other existing and planned future uses 
of the identified water supply. This WSA analyzes two primary water sources, including RCSD and 
the onsite irrigation wells, which may be available to meet the project’s anticipated construction and 
annual O&M water demand. 

4.1 Water Management Plans 
California’s urban water suppliers prepare UWMPs to support long-term resource planning and 
ensure adequate water supplies. Every urban water supplier that either delivers more than 3,000 
AFY of water annually or serves more than 3,000 connections is required to assess the reliability of 
its water sources over a 20-year period under normal, dry, and multiple dry year scenarios; these 
are the same requirements of a WSA, as specified by SB 610. UWMPs must be updated and 
submitted to the California DWR every 5 years for review and approval. IRWMPs also provide 
similar information. 

No current urban water management plans incorporate water supply for the project, but several 
water management plans provided valuable information for this WSA, including the following: 

 The 2020 UWMP for AVEK (AVEK 2021) evaluates the reliability of the total AVEK water 
supply that is sold to approximately 30 agencies, including RCSD. 

 The 2020 UWMP for RCSD (RCSD 2022) evaluates the reliability of the total RCSD water 
supply. RCSD provides imported surface water purchased from AVEK and groundwater 
extracted from the Antelope Valley Groundwater Basin to residential and commercial customers 
for domestic, commercial, irrigation, and fire protection uses. 

 The 2019 Antelope Valley IRWMP Update (Antelope Valley Regional Water Management 
Group 2019) evaluates the reliability of the total water supply for the Antelope Valley. It 
includes consideration of SWP imports (most, but not all of which are delivered to AVEK), 
adjudicated groundwater, banked groundwater, reclaimed water, and local surface water. 

The 2020 UWMPs for AVEK and RCSD extend projections through 2045 and were used to evaluate 
20-year projections for AVEK and RCSD, respectively, as part of this WSA. 

The 2019 Antelope Valley IRWMP for the region extends projections through 2040. In order to 
evaluate 20-year projections as part of this WSA, the reasonable assumption is made that the 
Antelope Valley IRWMP would continue to maintain similar water supply and availability from 2041 
through 2043, capturing the last few years of the 20-year assessment period. 
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AVEK does not distribute reclaimed water. Additional water supplies would have to be acquired and 
imported into the Antelope Valley to meet the demands associated with the level of growth 
projected for the service area. Water purveyors are currently exploring opportunities to utilize new 
sources of water to augment the available water supplies in the region. Developers may pay a fee for 
AVEK to increase their SWP Table A allocation or secure more imported water themselves. SWP 
water supplies would be conveyed using AVEK’s distribution system. Alternatively, entities may 
enter agreements for short-term and long-term water transfers. Potential projects that AVEK is 
considering implementing to increase its available water supplies include expanding the Westside 
Water Bank, constructing the Westside Water Bank Interconnecting Pipeline and Pump Station, 
developing a new groundwater recharge and recovery facility (Enterprise Bank), and constructing 
an interconnecting pipeline and pump station between AVEK’s East Feeder and South Feeder 
systems and the North Feeder pump station. During dry years, the expected water supply increase 
for the proposed Westside Water Bank Expansion and the Enterprise Bank is 40,0005 AF and 
83,0006 AF, respectively (Antelope Valley Regional Water Management Group 2019). 

AVEK’s 2021 Water Shortage Contingency Plan (WSCP) describes how AVEK intends to respond to 
foreseeable and unforeseeable water shortages. The WSCP identifies response actions to allow for 
efficient management of any water shortage with predictability and accountability. Preparation 
provides the tools to maintain reliable supplies and reduce the impacts of supply interruptions due 
to extended drought or catastrophic supply interruptions. The 2020 AVEK UWMP summarizes 
AVEK’s WSCP and demand management measures and provides water conservation measures that 
water suppliers will implement as a means of ensuring water sufficiency under drought conditions. 

AVEK’s 2020 UWMP estimates water supply and demand through 2045. Table 4-4 compares the 
available supply for construction and O&M activities for normal, single dry, and multiple dry water 
years for the project to water demand. Based on the identified water supply and the potential 
volume of water the project would require, an adequate water supply is available to meet the 
project’s construction and O&M demands under normal year conditions. However, AVEK does not 
model surpluses or deficits in single or multiple dry years, and the projected available supply is 
equal to the projected demand for a given 5-year period under varying drought conditions.  
Although the project would contribute to a deficiency under dry- and multiple-dry-year conditions 
(indicated by red numbers in the table), the contribution of the project’s construction and O&M 
demand would be minimal (i.e., less than 0.5 percent of the total demand for construction and O&M 
in dry and multiply dry years). Furthermore, it is expected that increased groundwater pumping 
(e.g., recovery of increased banked supplies or return flows) would make up the difference (AVEK 
2021). In addition, groundwater rights and non-SWP water would not be affected by an extended 
drought. Recovered imported water from AVEK groundwater banks would used to meet remaining 
demands in single and multiple dry years. Additional recovery of imported water from AVEK 
groundwater banks would be available if the 5-year drought continued through 2050. As a result, 
the target groundwater storage capacity and total use of recovered imported water is greater than 
proposed demand through 2045 (AVEK 2021). Water provided for the project would be indirectly 
obtained from AVEK through RCSD. AVEK has indicated that it cannot directly supply the project 
(Livesay pers. comm.).  

 
5 Assumes one-third of total banking capacity of 120,000 AF is available for recovery in dry years. 
6 First phase includes a groundwater banking capacity of 250,000 AF. Dry year recovery is estimated to be one-
third of bank capacity. Ultimate capacity of the Enterprise Bank is proposed to be up to 1,000,000 AF. 
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