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THOMAS B STETSOM
CIYiL AND COHSULTIMNG EMGIMEERS

" Suite 650 . . Suite 25
’ 900 Madical Ara Avanue, NLE

] Wart Covina, Califomie 91781 5§3Kuﬁw5hﬁi*7
TG San Francisco, California 94108 Albquargye, Hew Masico 87102
' (415) 7814297 (805) 842759,
B §ep§¢mber 29, 1975 ﬂmJ“}San Francisco

W re

Mr. Hzrold Bergen, City Manager B A
City of Bakersfield - : . o L
1501 Truxtun Avenue - T R
Bakersfield, cA 93301 ’ N NIRRT

Dear Mr. Bergen:

. We -are pleased to present our Final Environmental Impacﬁ
Repart Re: Use and Disposition of Property and Water Rights
Acquired by the City of Dakersfield from Tenneco West, Inc., in

Settlement of Litigation.

The report describes the property, water .Tights -and appur-
tenant facilities acquired; the proposed plan for the use and
disposition of such water rights, properties and facilities; the
environmental setting of the area involved; and the environmental

inpdct.

The geologic. conditicens including geologic’hazards, oil
and mineral resources, and the historical monuments .sections of
this report were prepared by ¥William H. Park, Registered Geologist,

of Bryant-Park and Associates, Inc.

The biological conditions section of this report was ab-
stracted from two reports (included as Appendix A) by DUr. George
E. Lawrence, Professor, Bakersfield College, prepared specifically
for this environmental impact report. Dr. William H. Wake, Pro-
fessor, California State College, Bakersfield, prepared the
archeological characteristics section. . -

‘The City of Bakersfield Planning Commission held a public
hearing on the praft Environmental Impact Report in the City )
Council Chambers at 7:30 p.m. on August 18, 13735, and received
comments from persons.present at that hearing. In addition,
written comments were received by the Planning Commission prior
ta, during and after that public hearing. The Planning Commission,
at the August 18, 1975, public hearing, granted an extension of :
time to September 8, 1975, in which to file additional written

comments., _
Appendix B of the Final Environmental Impact Report presents
summaries of verbal
comments presented at the public hearing. It also includes 2
recapitulation of the conments and thg responses to those comments.

B 007992
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Mr.
_September 29,
Page 2 -

1975

Harold Bergen, City Manager: lfhu: : ' _Q:"’!;”f‘f*

No comments were feceive&'which required changes in
Volume II, Legal Supplement, of the praft Environmental Impac
Report. Therefore, that velumehas not been .reprinted. All -
: toments, Tresponses and errata shest £for Volume I have been
L priated ‘on green paper and are bound in this Volume I of the
H ¥inal Evnircnmental Impact Report. - o
o ‘ - Sincérely yours, - )
LEE - i
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EXD

Chapter II

i

DESCRIPTION OF PROJECT

The following is from the Guidelines for Implementation.

e

of the California tnvironmental Quality Act of 1970 as amended on

February 18, 1975.

15141. Description of Project., The description of the
roject shall contain the following information
but should not supply extensive detail beyond
that needed for evaluation and review of the

environmental impact.

el BT

(a) The precise jocation and boundaries of the pro-

posed project shall be shown on a detailed map, .
preferably topographic. The location of the
project shall also appear on 2 regional map.

o Caci

A statement of the objectives sought by the
proposed project.

(b)

of the project's technical,

economic, and environmental characteristics,
considering the principal engineering propasals
and supporting public service facilities.

the City of Bakersfield is summarized as

{c) A general description

il SN vt I iy

The project of

follows:

A. The delivery of Kern River water for irrigation
purposes under long-term contracts with four
irrigation districts in Kern County.

£

ons of the Beardsley Canal and

The sale of portd
Kern Water Storage

Calloway Canal to North
District. '

olgiiis
o

River Canal and Irrigating
Water Service area of the Kern
hlic utilities. |

Operation of Kern
Company and Ashe
Island Water Company as pu

R D
o

i
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D, To the extent that available Kern River watcer is
not purchased by the four long-terma tontractors
such water shall be sold on a short-term hasis. r~§

I

E. The City of Bakersfield assumes the ohlipations
and benefits of the existing Tennece contracts R -
relating to the Kern River. g

E. All other facilities and properties acquired will
be utilized for the delivery or conservatlion of

water as demands for such use cCcur.

Project Area

The project area is located in the Kern County portion

of the San Joaquin Valley and consists of the area occupied by the

four water districts contracting for 'water service from the City,

the service areas of the Kern Island Water Company and Kern River

Canal and Irrigating Company, the_Rosedale-Rio BYravo Water Storage

District, Lake Isabella, Kern River park, the 2,760 acres of land

along the Kern River between Renfro Road and Interstate ilighway 3,
and other lands in Kern County that may be served under the rights

and facilities acquired by the City of Bakersfield. The project

area is shown on Plate 2.(in pocket at rear of report).

The main portion of the North Kern Water Storage pDistrict

is located on the north side of the Kern River between Bakersfield . Y

and McFarland and is comprised of about 61,850 acres of jand, The

southerly portion of the Korth Kern Water Storage District is known {

as the Pioneer Improvement District and is located astride the [ E

¥ern River between Bakérsfield and Tupman. All of the contracted

Kern River water will be delivered to the northern portion of the 3

district. The northern portion of the district is shown on Plate 2,

I1-2
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The Cawelo Water District, shown on Plate 2, is located

on the easterly side of U. §. Highway 99 between Bakersfield and

McFarland, The District covers an area of approximately 46,800

acres.,

The Kern-Tulare Water District is jocated in the north-

erly portion of Xern County and extends into southern Tulare

County. The total District area is about 30,580 acres of which

about 23,090 acres are located within Kern County. The contracted

Kern River water is designated for the Kern County portion of the

Kern-Tulare Water District.

The Rag Gulch Water pistrict is comprised .of an area of

about &,030 acres jocated immediately west -of the Kern-Tulare

Water District im northern Kern County and southern Tulare County.

About fifty-five percent of the district lands are located within

Kern County and the remainder is in southern Tulare County. The

contracted Kern River water is designated for the Kern County poT-

tion of the Rag Gulch Water District..

The Rosedale-Rio Bravo Water Storage District, encom”

passing approximatély 43,000 acres, is ijocated immediately west

of urban Bakersfield on the nertherly side of the Kern River.

The service area of Kern Island Water Gompany includes

iands in the southern and western portions of Improvement District

11-3
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THOMAS M. STZT0ON

akersfield) and agricultural lands to the south,

No. 4 (urban B
The lands within the - 7?@

southeast and southwest of Bakersfield.

service area total about 106,560 acres.

¢ Canal and Irrigating

" -
e O v B S

The service area of Kern Rive

o4

Company is located on the north side of the Kern River, adjacent

to the City of Bakersfield. It includes an area of about 6,000

acres. All of the above described districts and service areas -

are shown on Plate 2.

The properties acquired by the City of Bakersfield,

"
4

i) Qi

;ncluding the utilities, the canal systems and land and water

Al

,..:g

Tights are discussed in subsequent sections of this report and

the principal features are shown on Plates 3, 4 and 5. The environ-

sed in Chapter III.

J‘"""l?
BT

mental features of the project area are discus

Project Objectives

‘r'-'""‘,"- I ———y
B ool ’
it S s

The two utility canal companies and their appurtehant

properties, all water rights and Lake Isabella storage rights of

iy

£

Tenneco, the 2,760 acres of 1and along the Kern River between

Renfro Road and Interstate Highway 3, and the various equipment

g
f iiei

of.Tenneco were acquired by the City of Bakersfield in consideration

of settlement of its 1970 lawsult and an agreement to make a com-

B

promised payment to Tenneco of $17.9 milliom.

B

Therefore, the objective sought by the proposed project

£

may be briefly stated as follaws:
' 11-4
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Primarily the four long-term contracts will

permit the issuance of revenue bonds., Rather than issue
general obligation bonds, which would be an obligation
of the City's praperty owners, 2 non-profit corporation
has been formed which can issue revenue bonds to raise
the necessary funds to make the compromise payment for
the facilitities and propert involved., Such revenue
bonds would be secured by thne four long-term agricultural
a water contracts for the sale of a portion of the other-
B wise unobligated Kern River water. In addition thereto,

revenue from the remaining properties would be pladged

to satisfy the obligations incurred by the non-profit

'S =
: . CDTPOI'athH.

amcd F et smnan e

In designing a project to achieve the above
objectives, other uses and dispositions weTe necessary
in order to secure the necessary proposed contracts with
the four agricultural districts.

Project Description

iesiiradiand

The City wiil deliver Kern River water for irrigation

purposes under long-term contracts to the four irrigation districts

BT

for use in Kern County. In the aggregate, those districts are

now largely dependent upon groundwater. The four contracts will

each beginning with the 1876

be for a term of at least 35 years,

irrigation season and will supply Kern River water to supplement

and replace saome of the existing groundwater service. Letters of

intent for long-term jrrigation water service have been executed

R BEEm B
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with the following districts for the annual quantities of Kern

River water indicated.

Annual delivery

District (Acre-Feet]
Rag Gulch Water pistrict 3,000
Cawelo Water District 27,000
Kern-Tulare Water District 20,000
North Kern Water StoTage District 20,000

Copies of the letters of intent are included in Volume 11, Legal

Supplement. The contracts with these four districts will incor-

porate the principles of the letters of intent,

The basic price of such water shall be $20 per acre-
foot per year at the point of diversion of the Xern River. That
price will be reflected in 2 fixed annual payment which shall
prevail throughout the 35-year term of the contract. Each con-
tracting district shall be responsible for transporting its

purchased water to the place of use within its district oT for

exchanging such Kern River water for other water to be supplied

to the district.

Each of the four contractors will have the right of

first refusal to purchase available surplus water from the City

"at reasonable rates under then existing conditions. Each contract

is subject to extensions of time contingent upon the needs nf the

city for such water. The water shall be used for if:igation;

11-6 | = (007998
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spreading and stock watering purposes only and within Kern Couaty.

The North Kern Water Storage District is given priority

ct only to deliveries

to delivery of 20,000 acre- feet per year subje

red to meet prior existing agreements OT

of water legally requi

consumer tights arising from an existing public utility. Deliveries

River water to North Kerm will be made to storage at

of Kern

Lake Isabella.

In addition to the basiec 20,000 acre-feet per year,

that North Kern can boTrow approximately

provision is made

10,000 acre-feet per yeaT an& pay it back to the City wheneverT

mutually agreeable.

North Kern Water Storage District will purchase from the

City for a sum of $150,000 the ownership of the portion of the

Beardsley Canal from the Kern River to Seventh Standard Road and

the ownership of the portion of the Calloway Canal from the Kern

River to Seventh Standard Road., The City will retain certain water

conveyance rights in each of those canals.

The Kern River Canal and Irrigating Company SeIves Kern

River water for irrigation in a certificated area under the
California Public Utilities Commlssxon There

jurisdiction of the
Hawever, in the event the

is no proposed change in this service,

City determines o devote the property, water or water rights thereof

e 11-7 | £3008000
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to other than its existing public utilicy compmitment OF for

other than Ccity's use, OT pTOpOSES to sell all or any portion

thereof, the North Kern Water Storage District shall have 2

right of girst refusal 1o acquire it.

The Ashe . ilateT gervice area will continue to be

operated as 2 public utilitys

There wouléd be sales of surplus watet Lo loag-term

in accordance with the ietters of intent.

agricultural contractors

Additional water, if and when available, will be cold on an annual
or short-terd contractual basis. To the extent that such addi-
rional water is available, the City jntends to enter into annual

or short-term agreements for the sale of such watet.

All other facilities and properties acquired by the

City., including canals and the 2,760 acres of flood plain lands,

will be utilized for the delivery and conservation of water as

demands for such use¢ oCccur.

The City of pakersfield assumes the obligations and

benefits of the existing Tenneco contracts, the most significant

of which are included in the Legal Supplement of this report

and as briefly descr@bed ;n the following paragraphs.
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The Kern River Hater Service Agreemant of August 31,

1961 [Document No. 12, Legal Supplement), betveen several canal

companies (Anderson, James, Joyce, PioneeT and Plunket) and

Rasedale-Rio Bravo Water Storage District is an obligation ac-

quired by the City of Bakersfield from Teaneco. Under that agree-
ish Rosedale-Rio Bravo an

ment the canal companies agreed to furni
average of at least 10,000 acre-feet per yeal of Kern River

water. The agrccmcnt is to continue until terminated by mutual

consent of the parties.

The agreement recognized'that the quantity of water to

be dglivered would vary from year to year but provided that the

ual average quantity delivered as "of the end of .

any calendar yeaT would never be less than 10, 000 acre-feet.,

There are various provisions in the agreement which relate to

pinimum and maximum quantities of annual deliveries.

The City of Bakersfield intends to comply with the

t agreement to supply the Rosedale-Rio Bravo Water

n average of at least 10,000 acre-feet per Year

terms of tha
Storage District &

of Kern River water for groundwater replenishment,

ater service agreements assumed by the City of

eemenf of March 17, 1934 (Document

Other W

Bakersfield jnclude (1) an agr

No. 7, Legal supplement), between the County of Kern, party of

the first part, and Miller and Lux, Incorporated, and Kern County

[1-8
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Land Company, parties of the second partl, and {2) an agreement.

of June 9, 1964 (Document No. 17, Legal Supﬁlemant), between the

County of Kern and Pioneer Canal, inc.

The March 17, 1934, agreement provides for the delivery

of Kern River wateTl to form and maintain a 20-acre 1ake at Hart

Memorial Park. The water to maintain the 1zke is 1imited to 8

i diversion of not to exceed 15 cubic feet per second'(cfs). The

since no term 1is stated

There-

agreement is apparently in perpetuity,

and there is no provision for cancellation by the parties.

fore, it is assumed that so long as the 20-acre lake exists, Kern

piver water up to a flow of 15 cfs will be supplied to maintain f}

the lake.

The June 9, 1964, agreement provides for the dellvery §

of Kern River water %0 replen1sh water lost from Ming Lake in

Xern River Patk by evaporation and seepage. The agreement is

subject to cancellation by gither party on six months written l._g
notice.' ‘ A -
e
—. :::}%
E In addition, the City assumed Tenneco's interest in '-%t‘g
the November 8, 1963 {(Document No. 14, Legal Suppl;ment),Agreement .
| §
‘.:‘E

for Establishment anc Maintenance aof Minimun RecTeation Pool of

- 30,000 acre-feet in Isabella Reservoir. . ' |

el 2008003
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Chapter III
DESCRIPTION OF ENVIRONMENTAL SETTING

The following is from the Guidelines for Implementation

of the California Environmental Quality Act of 1970 as amended on

February 18, 1975.

15142, Description of Environmental Setting. An EIR

pust include 2 description of the environment

in the vicinity of the project, &5 it exists
before commencement of the project, from both a
iocal and regional perspective. Knowledge of the
regional setting is critical to the assessment of
environmental impacts. Special emphasis shoul
be placed on environmental TesOUTCES that are Tare
or unigque to that region.’ Specific reference to
related projects, both public and private, both
existent and planned, in the region should also
be inciluded, for purposes of examining the pos-
sible cumulative impact of such projects.

. The existing environment of the aread which will be affected

by the use and disposition of the acquired property and water rights

of Tenneco can be described by considering the physical, biological,

cultural, archeological and historical characteristics., The areas

affected are situated in the southern portion of the San Joaquin

Valley, which includes the urban Bakersfield area.

Physidal Characteristics __'

This section describes the environment in the vicinity of

the project as it exists before commencement of the project.

Existing Project Environment

The property and facilities are separately described in
this section.
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Kern Iélan& Water Company. The Kern Island Water Company is the

successor of the former Kern Island Irrigating Company which was

formed in 1870. in accordance with Decision No. 71684 of the

california Public Utilities Commission, four canal companies, rgg

namely Stine, Puena Vista, Farmers and East Side, merged with

Kern Island on pecember 30, 1996. At the time of the merger, the

s changed to Kern island Water

Each of the above ccmpanies, except East side Canal [a

syert water from the Xern River. There- ' [w§

s were transferred to Kern Island

name of Kern 1sland Canal Company wa

CompanY .
Company, owned rights to d

fore, after the merger, the right

water Company.

The Xern Island WateT Company 1is primarily 2 pﬁrveyor { §

of water for agricultural use,'although it also supplies wateT for [-g

The Company is undeT the jurisdiction of the

domestic consumption.
ssion. The areas served with ( %

California Public Utilities Commi
namely Kern Island, Stine,

irrigation wateT by the canal companies,

Farmers, buena Vvista and East Side, are shown on plate 3. _Although l,g
Plate 3 shows that some of the urban development in the Bakers- E;g

.field_area is included in the service area of the canal companies, <8
such urban development is no longeT served by the canal companies. -é E

in other words, prioT to urbanization such lands within the service

. i
areas received water for irrigation. After urbanization the water ‘xl

was transferred to other agriculturairlands away from the citvy.

The service area of Xern Island Water Company is supplied

with surface water through the East $ide, Ketrm Island, Farmers,

111-2 | Y5 908005
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i Stine and Buena vista Canalse. From these canals water is delivered

through a system of smaller canals, jaterals and ditches to the

% farm 1ands. The acreage of lands wzthln the service area of each
canal company, as shown on Plate 3, ijs as follows: '
E;
: Z Canal Company Gross Service Area (Acres)
L E )
East Side 6,360
X Kern Island 50, $740
Q Farmers 10, 1210
B Stine 21, "940
Buena Vista 17,310
Total 106,560

It is reported in the Kern Delta Water District's Draft

Environmental Impact Report, entitled "Proposed Plan for Utiliza-

ntal Water," dated May 1974, that the District has

e R e B

tion of Suppleme
entered into an agreement with Kern Island WateT Company for dis-

B

The District 1ntends to exchange sbout 30,000

i P PR
A
E ﬁ‘;‘gjﬂ

tribution of water.

acre-feet of its State Project water entitlement for a similar

amount of Buena Vista Water Storage 7istrict's Second Point entitle-

ment of Kern River waterT. According «o the Kern Delta Water Dis~-

trict's environmental impact report, the agreement with Kern Island

sl B

Water Company would provide the means of transportlng the ‘exchanged

ki

Kern River wateT through Kern 1slandts facilities into ths District

for irrigation and groundwater recharge.

s

The City is not familiar with the details of the Buena

Vista Water Storage District exchange agreement, but it is under=

stood that such an agreement has been executed fer 15,000 acre-feet

per year and negotiations have not yet been finalized for the addi-

tional 15,000 acre-feet perT year,

Iri-3 7?008007.
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Ashe Water gervice Ared. Kern 1sland WateT Company. ip additien

to serving water to agricultural 1ands, provides water to domestic

users poth within and outside of the City of Bakersfield.‘ The aread

served with domestic water is shown on pPlate 3. The service area is

Yy small and is knowh as the Aéhe WateT gervice Area. 1t

is operated as 8 completely separate system from the jrrigation

utility operations of Kern Island WateT Company . No Kern RiveT water

is used directly in the Ashe system. It is.supplied entirely from

groundwater produced by sevenr wells. Ashe WateT gervice Area is

jnciuded in the acquisition py the City from Tenneco.

An enlarged map of the service ared is shown as Plate 4.

The Ashe WateT Service provides qater to about 2,200 connections.

The water foT the service area 15 supplied exclusively from ground-

yen wells totaled

water. IR 1973, the groundwatel production from S€

about 2,500 acre-feet.
veT Canal and

Kern RiveT canal and {rrigating Company . The Kernh Ri

irrigating Company Wwas iﬂcorporated ijn 1892 as @ successdr to

Kern River WateT and Irrigating Company. The company is under the

jurisdiction of the california public ytilities Commission. It is

water.and its service area 1is 1ocated

a supplieT of agricultural

north of the Kern RiveT, as shown on plate 3. The service area 1is

s to divert water from

about 6,000 acTes5. The company has right

the Kern River. WateT is conveyed through the Beardsley Canal to

jce area and distributed +o fatm 1ands via smaller

.the company's serv

canals, laterals, and ditches.

K 111-4 ' ' :
| | - 3,008008
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a The compaRy OWnS the Beardsley Heir on the Kern River

and the Beardsley Canal from the Kern River to Seventh Standard

% Road, These facilities through a 1952 agreement with the North

Kern Water StoTrage District, are utilized jointly by the Kern

river Canal and frripgating Company and the North Kern Water

Storage District.

The term "Tenneco properties” is used to

acquired by the

Tenneco Propertzes.

jdentify the non- -utility properties of Tenneco,

City of Bakersfield., The Xern County Land Company, predecessoT

of Tenneco, constructed a lined canal on the south side of the Kern

E-‘-m m m 1 '

The canal was in servxce by early 1063, The canal

jon 33 (TZQS/RZ?E) in the channel of

River in 1962Z.

pem EXTE

extends from a point in Sect
n River, near the outlet of the Friant- Kern Canal in a
£ the Kern River

the Ker

southwesterly direction along the southerly side ©

to a point in Section 24 (TBGS/RZSE).ln the channel of the Kern River

approximately one-half mile downstream of Second Paint of Measurement.

This conduit 1is generally referred to as the Kern River Canal.

The Kern River Canal is concrete lined except for about

B i

one-half mile at the lower end, which 1is unlined. The canal was

constructed to deliver to the Second P01nt of Measurement'the Kern'

a water Storage District and other

R

River entitlemenis of Buena Vist

Second Point and Lower River 1nterests. The lecatlons aof the Kern

Eza

River Canal and Second Point of Measurement, as-well as other canals

acquired by the City from Tenneco, are -shown on Plate 5.

bl
i B v QO
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Among other Kern River facilities owned by Tenneco and
its subsidiaries are the following: Carrier Canal System, Callo-
ﬁay Weir and Calloway Canal, The general locations of the canals

and facilities owned by Tenneco are shown on Plate 5,

Practically all of the acquired canals, with the ex-
ception of the Kern River Canal, are unlined., The seepage loss
in the unlined canals generally varies with the magnitude of flow
in the canals, The U. S. Geological Survey (USGS) 1/ conducted
a series of inflow-outflow measurements in the principal canals
in the Baker;field area in May and June of 1955. The purpose of
the study was to determine rates of infiltration from the unlined
canals in that area. The measurements were made in'selectéd‘

reaches of the Carrier Canal, Stine Canal, Buena Vista Canal and

East Side Canal under varying flow levels,

It was found that the range of seepage loss increased
with the flow. The calculations of seepage loss were based on
measurements of flow in the canals at various locations, The
results of the USGS study indicated that seepage losses in the

unlined canals were significant,

Flood Plain Lands. Included in the acquisition by the

City of Bakersfield are flood plain lands along the Kern River

1/ Davis, G.S., Lofgren, G, E,, and Mack S., 1964, Use of
Groundwater Reservoir for Storage of Surface Water in
the San Joaguin Valley, California; U. S. Geological
Survey, Water Supply Paper 1618,
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channel, The land area, esmounting to approximately 2,760 acres,

includes a reach of the Kern River channel and lands adjacent to

the channel, It extends from Renfro Road to Interstate Highway

5, The area is presently undeveloped, It is the City's present
plaﬁ to keep most of the acquired land in its present natﬁrgl state

and to possibly use pbrtipns of it for groundwater replenishment

operations. The extent and location of the area is shown on Plate §

Water Rights, The water rights consist of groundwater

rights, surface water rights and storage rtights in Isabella Reser-

voir. The water rights of the Kern River have been the subject

of much controversy in the past. In addition they have been the

" subject of numerous legal actionms,

The disposition of the water'rights of the Kern River
were partially adjudicated in the action of k&i v, Haggin 69 Cal,
255 (1886). Thereafter a contract and agreement known as the "Mil-
Jer-Haggin Agreement”,dated 28 July 1888,was entered into between
Henry Miller, et al, and James B. Haggin, et al, This agreement
attempted to allocate the water rights of the Kern River. In addi-
tion it provided that the agreement shall be perpetual and shall
at all times be construed as a covenant rﬁining with ‘the land owned
or claimed.by any of the parties thereto. This agreement was fur-
ther considered in that, certain judgment known as the "Shaw Decree'"

rendered August 6, 1900, by the Superior Court of the State of Cal-

ifornia in and for the County of Kern, Honorable Lucien Shaw, Judge,

in that certain action No, 1901, entitled “Farmers Capal Company,

et al, v. J. R, Simmons, et al, The findings and decree in said

case are included as document No. 6 in the Legal Supplement.

CITI-7
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The Miller-Haggin agreement was further interpreted and 55

partially construed in the case of Title Insurance, etc, Co., Vv,

Miller and Lux, Imc, 183 Cal, 71, 76 (1920}, In addition owners 5

and claimants of water rights have executed emendments to the | . 'f

'Miller-Haggin" as well as other agreements, all of which now form

- -
- [
[

the "law of the river."

Groundwater Rights, Groundwater rights acquired by

the City of Bakersfield are in two categories, as follows: (1} the £

rights as the overlying owner of the 2,760 acres of land along the

Kern River between Renfro Road and Interstate Highway 5, and
(2) the rights based on the historic productxon of groundwater by

the wells of the Ashe Water Service area. The overlying rights of

the 2,760 acres have not historically been used, The rights based
on production from the wells of Ashe Water Service area have never
been adjudicated or quantified. However, the pumping history of ' E

those wells would probably be used in quantifying the rights if and

when they are adjudicated,

Surface Water Rights, Both Kern Island Water Company

|
and Kern River Canal and Irrigating Company own rights to divert }-%

water from the Kern River, The diverted water is conveyed by canals

e

to .the service areas to meet the water requirements of the agricul-

tural lands within the service areas, The surface water rights of

e

the utility companies and Tenneco are summarized hereinafter.

:
t

= 008014 i
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The Kern Island Water Company's rights to divert water

v

from the Kern River are based on rvights of Kern Island Canal,

Farmers Canal, Stine Canal and Buena Vista Canal, These canal

companies divert water from the Kern River on the basis of priority

of appropriation. In other words, the allocation of entitlements

to the canal companies depends on the daily, natural flow quantities

at First Point of Measurement.

fre

The Kern Island Canal is entitled to take the first 200

Emﬁ

cubic feet per second {cfs) of natural Kern River flow at the First

Point of Measurement. The quantities in excess of 300 cfs are

-3

divided among the priorities junior to the Kern .Island Canal, The

diversion .rights of the .above canal companies for menths when there
5% are no Second Point and Lower River entitlements are shown in

; Table I11-1,

i Table III-1

; z ‘ DIVERSION RIGHTS OF CANAL COMPANIES OWNED

4 : BY KERN ISLAND WATER COMPANY

f;ﬁ% - A (Cubic Feet per Second)

4 15

; Flow at Diversion
Canal Company First Point 1/ Right
Kern Island . 300 ' 300
Buena Vista: 410.,5 80
Stine , 700.5 _ 150
Farmers A : 880,5 150
Buena Vista 2,516.,5 90
Kern Island 3,162.5 56

1/ River stage required to achieve full right.

I11-9
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. amended Miller-Haggin Agreement,

THOMAS M. STETSON

At such times that thers are second Point and Lower River

usually March to August,

t Point of Maasurement for al

entitlements, the  amount of the computed
location to the

natural flow at Firs
he 1964

The adjustment js based on t

,/ Shaw Decree 2/ and the Kern River

Water Rights and Storage Agreement. 3/

canal companies is adjusted.

Table I11-2 presents the quantities of Kern River water

thers which have

gh 1974,

m Island WateT Company end o

diverted by the Ke
ter for the period 1962 throu

entltlements to Kern River wa

y the Xern County Canal and

The data were complled and furnished b

Water Company.

As shown in Table 111-2, the average annual diversion by

the Kern Island Water Company for the 13-year period was about

158,000 acre-feet. 1t constitutes sbout 20 percent of the total
£low of the Kern River at the First Point of Measurement.

Most of the service area of the Kern 1sland Water Company

is 1ocated within the boundaries of the XKern Delita WateT District.
The average annual quantity of water supplied by Kern Island Water
Company to customers of each canal éompany within the District

The data represent the average annual deli-

is tabulated beloW.
g5 through 1971, These data

veries to customers for the period 18

1/ Document No. 15, Legal Supplement,

2/ Document No.;ﬁ, Legal Supplement.

3/ Document No., 13, Legal Supplement,
‘ I111-10
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§ THOMAS M. STETBON

were obtained from the Kern Delta Water District report entitled

wEngineering Report Setting Forth a Plan for UtilizationAof Supple-

mental Water,™ April 1974,

Canal Company Acre-Feet
East Side 6,700
¥ern Island 86, 200
Farmers 2 700
Stine 2, 400
Buena Vista 6, 000
_W
Total 104,000

" The Kern ‘piver Canal and Irrigating Company rlghts to

divert water from the Kern River are based on the rlghts of the

Beardsley, Lerdo and McCord Canals, The diversion rights of these

canals are based on prlcrlty of appropriation. Table III-3 presents

the diversion rights of Kern River Canal and Irrigating Company when

‘there are no second Peoint and Lower River entltlements. The entitle-

the Kern River Canal and Irrigating Company consists of a

rzght of each of the three aforementloned

ent of

portion of the diversion

canal companies, as shown in Table III-3.

The annual diversions by Kern River Canal and Irrigating

Company for the period from 1562 through 1974 are shown in Table III 2.

As indicated in Table III-Z, the average d1vers1on for the l3-year

period was about 15,700 acre-feet, That constitutes about tWo

percent of the total Kern River Flow at First Point of Measurement.

] ‘ 111-12
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Table III-3

DIVERSION RIGHTS OF XKERN RIVER
CANAL AND IRRIGATING COMPANY
(Cubic Feet per Second)

Total
' Flow at - Diversion - KRCGIC

Canal Company First Point 1/ Ripht Portion
peardsley and Lerdo  1190.5 60 42
McCord, Lerdo and |

Beardsley 1376.3 100 49
Beardsley 3106.5 240 168
1/ Flow required to achieve full right.

111-13
2008018
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i

Tenneco has rights to divert water from the Kern River

pased on the following: (1) 74.04 percent of the diversion right

37.5 percent of the diversion right of Wilson

0

ey PR I}
LRSS . -

of Castro Canal, (2}

Canal, (3) 20 percent of the diversion right of Calloway Canal,

{4) 20 percent of the diversion right of Railroad Canal, and

.
e

I

S

o

]
m_ ey

(5) Kern River Canal entitlement. (It also has rights to divert

PR

water not diverted by North ¥ern Water Storage District under right

. - '-;.-'

of use conveyed to North Kern in the January 1, 1952, agreement.)

BT
E.“".‘n_sia

The above canal companies divert water from the Kern

-

v R iRt

River on the basis of priority of appropriatiom, In other words,

the diversions, priorities and gquantities depend on the quantities

of natural flow at First Point of Measurement., The diversion

rights of the aforementioned canal companies and the respective
shown in Table I1I-4 for months

L

shares of Tenneco's entitlement are

L
i

when there are no Second Point and Lower River entitlements., In

months when there are Second Point or Lower River entitlements the

s

amount of the computed natural flow at First Point of Measurement

for allocation to the canal companies is adjusted. The adjustment .
\:

v —-'

is based on the amended Miller-Haggin Agreement Ef, Shaw Decree }/,

and Kern River Water Rights and Storage Agreementl 3/

~ .
i |

iﬁﬁﬁ

1/  Supra Note 1, Page 111-10
2/ Supra Note Z, Page 111-10

3/ Supra Note 3, Page 111-10

e

I11-14
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Table III-4

' DIVERSION RIGHTS OF CANAL COMPANIES
E AND TENNECO'S ENTITLEMENT
FOR MONTHS OF NO SECOND POINT AND LOWER RIVER ENTITLEMENT
(Cubic Feet per .Second)

Flow at Diversion Tenneco's
B Canal Company First Pointl/ " Right Portion
Castro 320,0 20 14,81
- Wilson 1,250.5 10 3.75
E} Calloway 2,226,5 850 170,00
) Railroad 2,426,5 200 40,00

s

The Kern River entitlement for the Second Point water
users is generally available during the months of March through
August. The Kern River entitlement for the Lower River water

users, namely Hacienda Water District and Tulare Lake Basin Water

g s B o

Storage District, are available on an average of about 25 percent
of the years, That is, such water occurs usually in years of

above-average runoff. In years when Kern River wateT was available

TR

under the Lower River rights, it would most often occur in the

T

months of April through July. Therefore, when the Kern River flow

is-subject to diversion for Second Point entitlement and Lower

T

River entitlement, the flows at First Point as shown in Table 111-4

are first adjusted'to-reflect the Second Point entitlement, Lower

River entitlement and tiver losses required to deliver the Second

Point-entitlement watér undiminished to Second Point of Measure-
3 ment, Generally, when Lower River entitlement occurs there is suf-

ficient water in the river channel that losses attributable to the

Lower River entitlement ars minimal,

! 1/ Flow required to achieve full right.

[11-15 = 008021
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The entitlement of Kern River Canal is derived from the

AT

g the Second Point entitlement
The

river losses salvaged by transportin

g poee

wateT through the River Canal to second Point of Measurement.

quantity of salvage is computed on the basis of historic river

R B

losses which occurred in delivering wateT to Second Point of

-

Measurement.

y

Tenneco's theoretical entitlement fram Castro, Wilson,

Calloway, Railrcad and Kern River Canal rights was compufed for
the perlod 1896 through 1972, The computations of the individual

entitlements are based on natural flow of the Kern Rlver at Flrst

Point of Measurement. Flows from January 1896 through March 1954

were not regulated and therefore are considered to be natural

flow. Since April, 1954, the Kern River flow has been regulated

During the period of regulation, the Kern River

by Lake Isabella.
natural flows at First Point of Measurement vere reconstructed by

S0 .

the Kern River Watermaster,

YBR

.

In addition to the aforementioned firm rights, Kern
owned diversion

-yt

.:v-t

County Land Company, as 2 predecessor of Tenneco, ’
rights of the following canal companies: James, Anderson, Meachan,

|

Plunket, Joyce, Johnson, Pioneer, 30 percent of Beardsley, James

and Dixon, McCaffrey, 51 ﬁercent of McCord, 80 percent of Calloway

and 80 percent of Railroad, The Kern County Land Company was also

entitled to 4,563 percent of the Second Point entitliement. ;j

TN

1/ Document No. 10, Legal Supplement.
1I11-16 =
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i However, accprding to the January 1, 1851, Agreemént for Use of

Water Rights between North Kern Water Storage District and Kern
the North

County Land Company and its subsidiary canal companies,

Kern Water Storage District has the right in perpetuity to divert

i

water of the Kern River under the rights of the above-mentioned

companies up to specified maximum monthly quantities as set forth

in Table III-5. In other words, the North Kern Water Storage Dis-

+rict has the first priority to water of the canal companies as

set forth in the agreement, but the canal companies continue to

wn the tight to divert any water under those rights which is not

dlverted by the District and any water available under those

rights in excess of the quant1t1es shown in Table III 5. Such

rights of those'canal companies were acquired by the City of

Bakersfield.

R

The average annual theoretical entitlement of Tenneco
from the Castro, Wilson, Calloway, Railroad and Kern River Canal

rights for water supply conditions as they occurred from 1896

oL it

through 1972 was calculated. The canal entitlements in excess of

North Kern Water Storage District's maximum monthly diversion

rights were also computed. However, it was assumed that North

Kern would divert all water to which it was entitled. The resulting

theoretical Tenneco entitlement is shown in Table 11156.

As indicated previously, the Kern River Canal was not

v constructed until 1962 and the Canal began service by early 1963.

REIE A - = 008023
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Table I1I-5

MAXIMUM MONTHLY DIVERSION ALLOWED NORTH KERN
WATER STORAGE DISTRICT 1/

Maximum

. ' Diversion

Month ' . {Acre-Feet)
January ‘ _ 32,800
February 34,200
March . 41,200
April 44,000
May 46,800
June © 48,200
July 52,400
August . : 45,600
September : 44,000
October 38,400
November 35,600
December , 32,800
Total 500,000

- WM e m s m e m m om oa s W am o m W oW, M m W™ A W A W wm m % M & & W om .

Table III-6

AVERAGE ANNUAL THEORETICAL ENTITLEMENT
OF TENNECO
1896 THROUGH 1872

s

f . A
.em. E.-
JE:E\L{Q Lt s

1/ Document No, 8, Legal Supplement

IT1-18

: s Entitlement
- Canal . {(Acre~Feet)
Castro : 3,570
Wilson ) 280
Calloway ' 8,220
Railroad 1,360
Kern River Canal : 102,770
Excess of NKWSD 7,500 .

Total 123,700

7. 008024
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The entitlement derived from the Kern River Canal is the major

portion of Tenneco's total entitlement. The annual entitlement

of the Kern River Canal for the historic period of record, 1963

through 1974, is tabulated below:

BT

T

Kern River Canal
Year Entitlément (Acre-Feet)

2 1963 ' 100,824
1964 53,726
e 1965 88,163

~‘ 1966 _ 72,147 -
= 1967 202.941
1968 : 83,299
; 1969 383,682
i B 1970 897,240
1971 80,092

£ . 1972 42,271 .
1973 141,235
1974 129,656
Average 122,940

Storage Rights. According to the 1964 contract 1/

-

with the United States, the conservation storage space available

in Isabella Reservoir for storage of irrigation water was allo-

cated 68 percent to North Kern Water Storage District and 3Z per-

cent to Buena Vista Water Storage District, with an option to

uk b
E-’}W;Z:g

Tulare Lake Basin Water Storage District and Hacienda Watér Dis-
5 trict to purchase 20 percent of the storage space from North
-é:ﬁg Kern. Through an agreement 2/ between North Kern Water Storage .
District and Kern County Canal and Water Coﬁpany, one-half of the

'JIE% North Kern storage space in Isabella Reservoir is owned by the

} 1/ Document No. 18, ALegaI Supplement.
gj Document Ne. 16, Legal Supplement

it | 111-19
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THOMAS M. STETBON B
Kern County Canal and Water Company (Tenneco}. _g
i

. £

The historic storage in Isabella Reservoir, that used by }ig

the North Kern Water Storage District and Kern County Canal and

. —‘
Water Company, Buena Vista Water Storage District, and Tulare ’*g

Lake Basin Water Storage District and Hacienda Water District is

shown by hydrographs on Plate 6. Each party may have water in

of or less than its allocated quantity, depend-
The hydro-

storage in excess

ing upon the availability of water and storage space.
eco

graph representing North Kern's storage includes water of Tenn

and its subsidiaries., Although neither Kern Island Water Company |

nor Kern River Canal and Irrigating Company own storage rights in

Tenneco has at times stored water for the two

i R e

Isabella Reserveir,

companles, prlmarlly during the irrigation season. The arrange-

PO

ments were made on & year to year basis and Tenneco charged the

-

B

companies for use of such storage space.

chase 20

afm:éi'

The option of Tulare Lake and Hacienda to pur

percent of the storage space from North Kern and Tenneco expired

Although the option to purchase was not (5

oo

£
x

on October 23, 1974.
d, the contract 1/ grants in perpetuity to Tulare Lake
p to 20 percent of the storage

exercise

{ R
» R
i)

and Hacienda the right to rent u
enneco. Under

"BIEA

space in Isabella Reservolr from North Kern and T

e
.

" such conditions the effective storage space for Tenneco would be

ieginy)

reduced to 24 percent of the total conservatlon storage in

16|

I/ Document Ro. 18, Legal Supplement

e
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 THOMAS M. STETSON

Isabella Reservpir at such times that the full 20 percent of

At such times that storage space is

‘ -'. storage space was rented.
' not rented by Tulare Lake and Hacienda, Tenneco's share will be
34 percent of the conservatxon storage space.

‘ Construction of Isezbella Reservoir was completed by
. . the U. S. Army Corps of Engineers in 1954, to regulate the Kern

| - River for flood control, water conservation and recreation

purposes. The maximum storage capacity in Isabella Reservoir
B is aboﬁt 570,000 acre-feet including a minimum recreation pool
of 30,000 acre-feet, The maximum annual carry-over storage,
including recreation, is 170,000 acre-feet, According to the
Corps of Engineers reservoir regulation manual, the total
quantity of ifrigation and recreation water in storage for

the months of November through January cannot exceed 170,000
acre-feet., The'quantity of.such water in storage in other

months of the year can vary from 170,000 to as much as 570,000

acre-feet,

The United States allocated for the joint use of flood-

control, recreation and incidental uses, 35,000 acre=-feet of

storage space in Isabella Reservoir., That included the 30,000

111-21
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acre-feet for the minimum recreation pool. The County of Kern has

an interest in the development, management and operation of facil-

ities for recreation use at Isabella Reservoir. According to an

|
~
NS RE IR
T :

agreement between the County of XKern and the Kern River interests, =

L)
e Pnd
Xt )

for the purpose of maintaining the 30,000 acre-feet minimum recre-

P,

LA

EXH

ation pool, the County will receive replenishment water to compen-

sate for seepage, evaporation and flood control losses. Under

that agreement, the irrigation interests with storage rights in,

Isabella Reservoir are to replenish the losses in the minimum rec- .

g
3

ot
i

reation pool to maintain it at 30,000 acre-feet by not withdrawing 5
stored water below that level unless all parties ‘agree to such 1

withdrawal. Kern County, among other things, agreed that:

"It [Kern County} will not oppose any con- ’
tention by the Irrigators that there is no .
unappropriated water available in the Kern ’

River for appropriation.”

Czwelo Water District. The Cawelo Water District, as shown on

Plate 2, is located on the east side of the San Joaquin Valley
jn Kern County. The District extends in a north-south direction

between the cities of Bakersfield and McFarland and is bounded on

the west by U, S. Highway 99. The District was formed in January

1965 for the primary purpose of providing supplemental agricul-

tural water to the lands within the District.

The Cawelo Water District contracted with the Kern

I/ Document No. 14, Legal Supplement. , _ :

IIr-22
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. County Water Agency to receive 45,000 acre-feet annually of State

Project water. ' The water delivery is scheduled for 26,500 acre-
feet in 1976 building up to 45,000 acre-feet-by 1990. Cawelo's
entitlement of State Project water will be delivered from the
California Aqueduct through the CrossjValley Canal and Cross-
Valley Canal Extension. From the terminus of the Cross-Valley
Canal Extension the water will be conveyed by pipeline to the
Beardsley Canal. The capacity of the Beardsley and Lerdo canals
is being increased to carry the district's State water into the A
district. The water will be pugped.from the Lerdo Canal into the

district's distribution facilities. 1/

The area of the Cawelo Water District is about 46,800
acres. About 41,570 net acres of the district lands are con-
Sidered irrigable. Approximately 37,360 net acres were reported
to be under full irrigation as of October 1973. The land use in

the Cawelo Water District in October of 1973 as reported by Boyle

Engineering, is shown in Table I11-7.

The projected growth in irrigated acreage is reported

by Boyle Engineering as follows:

1/ Boyle Engineering Corporation, 1974, Supplemental Engineering

and Economic Report on Proposed Irrigation Project Rased on .
Amended Plan of Irrigation Works as Modified December,
1873, Cawelo Water District. :

IT1-23
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[ o ' _ i
; Table I1I-7 o i
: . o .
LAND USE IN CAWELO WATER ‘DISTRICT . it
: AS OF OCTOBER 1973 ' ‘ v : ZI
 (Actes)
; ' )
] w
Irrigated Crops Gross Area Net Area | L
Citrus : 8,790 8,520 : : .J
Almonds 5,630 5,460 4
Figs 1,360 1,320 ;}
Olives : 620 600 _
Pistachios 1,640 1,580
Stone Fruit - 450 440 -
Walnuts 20 20 g%
Grapes 2,750 2,670 DL
Row and Field Crops 17,270 16,750 P
_1 | 38,530 37,360 | ';
I " Dry Farmed or Partial . 3,180 3,080 3
Irrigation o 'q
Undeveloped Lands
s Irrigable 1,170 1,130 H
3 Non-irrigable 1z435'. o .
' 2,605 }
Commercial, Residential and L ;
Public Lands 2,485 ‘
Total - 46,800 &
g Source: Boyle Engineering Corporation, 1974, Supplemental »
Engineering and Economic Report on Proposed Irrigation o
Project Based on Amended Plan of Irrigation Works as E
Modified December 1973, Cawelo Water District. S _E
b . ' X B L. .-;E
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I7 Boyle Engineering Corporatlon 1973

LJ THOMAS M. STETSON

Net Area (Acres)

. October Frojected
Irrigated Crops 1973, 1590
Citrus , o . 8,520 9,000
Almonds 5,460 11,000
Figs t 1,320 2,000
Olives 600 600 -
Pistachios 1,580 2,400
Stone Fruit _ 440 750
¥ine Grapes 2,670 4,750
Row and Field Crops 16,750 11,070

37,360 41,570

The net irrigated area is estimated to inérease by about

4,200 acres by 1990. The applied water requirement for 1873 was

estimated by Boyle Engineering to be about 118,540 acre-feet.

Similarly, the projected applied water requirement by 1990 was.

‘reported to be about 129,640 acre-feet.

All water for irrigation of lands in the District is

supplied from groundwater. The groundwater levels beneath the

Cawelo Water District are declining at an average rate of 10 feet
per year with greater rates beneath some portions of the district.
It 15 estimated that the present groundwater overdraft beneath the .
Dlstrxct lands is about 50 000 to 60 OGD acre-feet per year. 1/ N

Xern-Tulare Water District. The Kern-Tulare Water District is

located in the northeastern portion of the San Joaquin Valley por-

tion of Kern County and extends into southern Tulare County

Envzronmental Impact Re-
Cawelo Water District,

port, Proposed Irrlgatlon Project,
Final Draft.

111-25
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The District was formed in March 1974 to contract for a supplemen-

LR

tal imported water supply, participate in the Cross-Valley Canal,

1

v
. E

and construct conveyance facilities for distribution of imported

water to lands within the District.

-

The Kern-Tulare Water District is presently a participant

The Xern County Water Agency

Y

Fiuaigeoo ]

in the Cross-Valley Canal project.

has offered the District a contract for purchase of surplus State
water. Such surplus State water would be conveyed through the
Cross-Valley Canal to a point near. Bakersfield where the water

would be diverted through a turnout into the Arvin-Edison Canal
Boyle

1753 e mee

for delivery to the Arvin-Edison Water Storage District,

Engineering reported that the District's supply of'éurplus'Sfate
The District

EzE3

water would average about 40,000 acre-feet per year.

plans to exchange the 40,000 acre-feet of State water with the

Arvin-Edison Water Storage District for up to 44,000 acre-feet

of that district's Class 1 and Class 2 water from the Friant-Kern

Canal. The Friant-Kern Canal exchange water would be delivered

from the Friant-Kern Canal to Kern-Tulare Water District lands by

means of facilities planned for construction by the Kern-Tulare

The total District area is about 30,'580 acres of which

about 23,090 acres are located within Kern Coﬁnty. Only the Kern

County portion of the Kern-Tulare Water District is considered to

be within the City's project area, Of the gross area of 23,090

acres located within Kern County, about 21,500 net acres

I11-26
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are considered to be irrigable., About 13,980 net acres of land

were reported to be irrigated in the Kern County portion of the

District as of January 1974, Present land use within the Kern

County‘porticn of the District, as of January 1974, is shown omn

Table III-8.

The projected growth in irrigated acreage within the

Kern County portion of the district is reported by Boyle Engi-
neering to be as follows: |

Net Area (Acres)
January Projected

Irrigated Crops 1974 1995
" Almonds ' 8,390 " 10,366
Oranges : ' 4,744 4,744
Lemons 450 800
Olives 179 - 179
Walnuts . 52 52
Grapes 126 280
Total 13,981 © 16,421

The net irrigated area is projected to increase by about

The applied water requirement for 1974 was

2,440 acres by 1995,
re-feet. The

estimated by Boyle Engineéfing to be about 46,970 ac

jected requirement by 1995 within the Kern County portion of

pTo
(1t is

the District was reported to be about 49 460 acre-feet,

indicated that irrigation efficiences will improve by 1895.)

All water for irrigation of jands in the District is now

supplied'from groundwater, It is reported by Boyle Engineering

111-27
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.pable 111-8
LAﬁD USE IN KERN COUNTY PORTION OF

KERN-TULARE WATER DISTRICT
AS OF JBNUARY 1974

(Acres)

Gross Area Net Area

Irrigated Crops
Almonds : 8,703 8,390 ;7
oranges 4,921 4,744 i
Lemons 508 490 e
olives 186 179
Walnuts - 54 52 _
Grapes ‘ ‘ 130 126
14,502 13,981
pry Farmed 5,785 5,499
‘ undeveloped Lands ‘
Trrigable 2,100 2,020
Non-irrigable 700
%!
1/ 2
23,087

Total

.
H
}
fussc

1

o O e

st

1

1/ Public lands not included.

1974, Enéineering

Ll

source: Boyle Engineering corporation,
and Economic Report in Support of Application to

pistrict Securitles pivision of california State
Treasurer's Office for approval of Proposed
Irrigation Project, Kern-Tulare Water pistrict.

Ui Rt
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that because of the insufficiency of factual data the annual

overdraft on groundwater by the district cannot be accurately

determined, However, based on 3 specxflc y1e1d of 10 percent

and an average annual decline of water levels of 12.5 feet, the

Q overdraft was estimated by Boyle Engineering in 1974 to be ap-
préximately 38,000 acre-feet per year for the entire District.
The present rate of overdraft in the Kern County portion of the

is herein estimated to be about 28,500 acre-feet per year,

District 1

Rag Gulch Water District, The Rag Gulch Water District is located

—_ immediately west of the Kern-Tulare Water District in northern

% Kern County and southern Tulare County. The District was organ-
jzed in January 1955 to secure a3 supplemental water supply from

% the Central Valley Project for delivery to District lands. On

2 September 13, 1973, the District executed an agreement with the

Kern County Water Agency to participate in the Cross- Vailey Canal.

The agreement allows the use of the canal for District purposes

for a maximum annual delivery of 13,300 acre-feet, The District

anticipates that it will use the capacity in the Cross-Valley Canal

for delivery of surplus State water and surplus Central Valley

i)

5y

Project water 'to the Arvin-Edison Water Storage District in exchange

&3

for some of that district's Friant-Kern Canal water.

)

The District comprises an area of about 6,033 acres.

Approximately 55 percent of the total District area is located

within Kern County.' Only the Kern County portion of the Rag

Gulch Water District is considered to be within the project area.

111-29
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About 84 peréent of the total District aresa is considered to be

irrigable. The land use and cropping pattern within the District

and within the Kern County portion of the District, as reported -

for 1974, are shown in Table III-9.

Approximately 12 percent of the irrigable lands within

dry farmed or 1eft fallow in recent years

N

gt
HE

the District were either
f water. With adequate supple-

]

A
. A

because of the inadequate supply ©

K
b

mental water the presently dry-farmed areas would be developed for

vineyard, citrus and deciduous fruit crops.

Historically, water for irrigation of lands in the Dis-

trict has been supplied from the groundwater basin.. The ground-

_water source has been supplented from time to time over the past

e yvea ) it

21 years with the delivery of water from the Friant-Kern Canal.

Surplus Central Valley Project water, when available, is pumped

from the canal and conveyed to the lands within the District by

Esti-

[ fanaes] [rugion|

neans of a pipeline to supplement the groundwater supply.

mates of annual water delivery fronm the Friant-Kern Canal to the

¢trict for water

ey

Kern County portion of the Rag Gulch Water Dis

"
"

years 1853-54 through 1972-73 are shown on Table 111-11.

H
1

. H

Eﬁmﬁm@

Groundwater elevations beneath the District lands have

L

4

continued to decline because the average annual withdrawal of

rage annual recharge. In the

el

groundwater has exceeded the ave

past ten years, the average rate of decline has been greater in

axvlili

the Kern County portion of the District than within the Tulare

B
ErEa
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Table 111-9

LAND USE IN RAG GULCH WATER DISTRICT IN 1974

Net Area

(Acres)
District
irrigated Crops )
Grapes 3,474
Citrus . 329
Almonds 438
Cherries 8
rRow and field crops _ 728
4,877
Irrigable Lands %/ 667
Roads, Farmsteads, Reservoir
and Misc. 389
Total 6,033

1/ Estimated from land use map.

2/ Not presently irrigated.

nern County
pPortion of District

1,300 &/
267
438

0
640 1/
2,645

Source: BDookman and Edmonston Engineering Inc., 1974, Final
Environmental Impact Report on Plan of Irrigation Works for

Rag Gulch Water District, ¥ern-Tulare Counties.
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County portion of the District, The average rate of decline for

the entire District ranged from 5 to 10 feet peT year OVer the

last 15 years,

it is reported by Bookman and Edmonston l/ that the

current needs of the District for supplemental water for irrigated

agriculture are in excess of 13,000 acre-feet per year.

North Kern Water Storage District. The northern portion of the

North Kern Water Storage District, comprised of about 61,850 acres

of land, is located on the north side of the Kern River about six

miles northwest of Bakersfield. The District is bounded on the south

by Seventh Standard Road, on the west by the Shafter-Wasco Irrigation

District and on the east by the Cawelo Water District. The District

extends north from Seventh Standatd Road about 18 miles to the

vicinity of the City of McFarland. The District is bounded on the

north by the Southern S5an Joaquin Municipal Utility District,

The North Kern Water Storage District diverts water from

Kern River through the Beardsley-Lerdo and Calloway Canals for the

purpose of irrigation and groundwater recharge. 1In addition,

groundwater pumped from wells supplements the surface delivery of

jrrigation water, Those lands within the District which are en-

titled to receive surface delivery from the Kern River supply are

{7 Bookman and Edmonston Engineering Inc,, 1974a Final Environ-
mental Impact Report on Plan of Irrigation Works for Rag Gulch

Water District, Kern-Tulare Counties.
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referrved to‘as Class I lands, Class II lands are generally irri-

gated by groundwater pumped from privately .owned wells,

The North Kern Water Storage District includes an irri-

gable area of about 55,000 acres. Practically all of the irrigable

areas are fully developed at the present time.

Prior to 1948, about 20,000 acres were irrigated from

the groundwater supply and 15,500 were irrigated from the Kern

River supply. In 1950, the Board of Directors of the District

formulated a plan of development 1/ to provide an adequate water

supply for the District., Under this plan the District would aug-

‘ment its supply of Kern River water by acquiring additional water

from the diversion rights owned by the Kern Cdunty Land Company. -
The development plan also included modification of the then

existing canals, construction of additional canals and spreading

ponds and construction of 50 District wells, The wells were

planned to supply water to canal-irrigated areas (Class I lands)

in vears of below-normal Kern River supply.

As indicated previously, the irrigable lands are divided

into two categories, Class I and Class I1, Presently, the Class

1 lands, consisting of 28,000 acres, are irrigated from the Kern
River supply and from wells operated by the District,

lands, consisting of 27,000 acres, are irrigated by water pumped

1/ Report to State Engineer on Feasibility of Project by Board
of Directors, 1950, North Kern Water Storage District,

111-33
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from privately owned wells, However, when there is a sufficient .

N ) 0 - E’s‘: ..;

supply of water from the Kern River to meet all. the needs of the E{E

Class 1 lands, Kern River water js made available to Class II -rij

: : ES

1ands for direct use, Kern River supplies in excess of demands

of Class I and II lands are diverted into spreading grounds for

replenishment of the groundwater basin. In. some years, a small

Creek is utilized for spreading.

amount of runoff from Poso

During the five-year period, 1965 to 1870, water levels

have generally risen in the southern part of the District while

declining as much as 40 feet in the northern portion of the E}

District.

Kern Delta Water District. The Xern Delta Water District is lo~

§

cated within Kern County about eight miles socuthwest of Bakers-

£ie1d, The District is bounded by the Arvin-Edison Water Storage

District on the east, the Wheeler Ridge-Maricopa Water Storage

south, the Buena Vista Water Storage District and

District on the
Kern Water Storage District

Pioneer Improvement District of North
4 on the north. The

on the west, and by Improvement District No.

Kern Delta Water District covers an area of appToximately 125,000

acres. The area of the District is shown on Plate 2.

About 72 percent of the District's total area is served

by the Kern Island Water Company. The Company serves Kern River

water for agricultural use through an extensive gravity canal

I11-34
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system, The balance of.tﬁe water requirement of the District is

pumped from wells by sndividual land owners. In 1972 the District

executed an agreement with the Kern County Water Agency to receive

supplemental State Project wateT. The water delivery is scheduled

+o be 17,600 acre-feet in 1976, building up to 30,000 acre-feet by

1990 and thereafter.

The irrigated crops within the District, 23S of August

1969, were reported by Boyle Engineering to be as follows: lj

Net'Area (Actes)

Irrigated Crops

Cotton 28,700
Alfalfa 25,100
Grain 11,900
Potatoes 1,000
Milo 8,700
Grapes _ 4,200
Pasture ' 2,600
Sugar Beets 3,400
Vegetables 2,700
. o

Total 88,300

The net area of undeveloped irrigable lands was reported to be

about 16,700 acres, jndicating that the total net irrigable area

within the District is about 105,000 acres. The balance of the

District area is non-agricultural and unsuitable for growing CTOPS

1/ Boyle Engineering Corporation, 1969, Engineering and Econo-
mics Report in Support of Application to California District
Securities Commission for Approval of Proposed Irrigation

Prniect, Kern Delta Yater District.
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According to a report by Boyle Engineering, 1/ the total

gross area presently devoted to irrigated agritulture within the

District is about 105,600 acres. The present water requirement of

these lands was estimatéd to be 359,000 acre-feet annually. The

jcultural wateT demands are met by surface deliveries of Kern

agr
According to the Boyle Engi-

River water and groundwater pumping.

neering report, amnual deliveries by the Kern Island Water Company

eas within the District averaged about 104

The balance of the water tequirement was

to ar ,000 acre-feet

from 1955 through 1971,

obtained from the groundwater basin. Groundwater pumpage was es-

timated in 1974 to be about 250,000 to 260,000 acre-feet per year.

The present amount of groundwaterT overdraft within the District

e 75,000 to 80,000

was estimated by Bovle Engineering to b

acre-feet annually.

Rosedale-Rio Bravo Water Storage pistrict. The Rosedale-Rio Bravo

Storage District is located in Kern County about fi

Water ve miles

west of the City of Bakersfield. The District encompasses about

43,000 acres of land. The irrigable area of the District is esti-

mated to be 37,000 acres of which about 25,100 acres were devoted

to irrigated agriculture in 1971,
The Rosedale-Rio Bravo Water Storage District was

 formed in 1959. In 1962 the District constructed grguﬁdwater

17 Boyle Engineering Corporation, 1974, Engineering Report
Serting Forth a Plan for Utilization of Supplemental

Water, Kern Delta Water District.
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For the purpose of importing supplemental

recharge facilities,
State Projecf water, the District executed a contract with the
Kern County Water Agency in 1966, The'State water delivery is
scheduled to be 20,00Q‘acre-fcet in 1976, building up to 35,000

acre-feet by 1990 and thereafter, The District is a participant

in the construction of the Cross-Valley Canal, ' Deliveries from

S e b M b ecal S U il

the Cross-Valley Canal will be diverted into spreading basins for

e it

the purpose of groundwater recharge,

The irrigated crops within the District, as of 1971 and

PR A e i g

projected for 1990, were reported by Boyle Engineering to be as

follows: 1/

- Net Area !Acres%
Irrigated Crops

R

£ .-Mi-lLmﬁ..u.u:u.ﬁu—»«-&-‘hh
3 i m
£ H d

4 Cotton 9,488 12,000
& . Alfalfa 11,534 12,0600
L Deciduous 508 2,000
Grapes | 29 2,000

' Vegetable, double-cropped - 3,000
Miscellaneous Field Crops 3,392 2,000

‘ Sugar Beets 145 2,000
Total 25,096 35,000

Presently, all water for irrigation of lands in the

District is supplied from the groundwater basin. Prior to opera-

tion of the District's recharge program, groundwater extractions

2
i

exceeded the natural recharge by about 40,000 to 50,000 acre-feet

per year.

1/ Official ‘Statement, 1974, Bond Series A, Rosedale-Rio Bravo
Water Storage District,

The District receives water for recharge purposes from

Late SULLDRL
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with the sureau of Reclamation,

the Kern River through a water service agreement with Tennecolf and

from the Friant-Kern Canal through 2 short-term water service agreemf

The quantities of water sold to

Rosedale-Rio Bravo Water Storage District by Tenneco during the

period 1963 to 1974 are tsbulated below:
Deliveries

Calendar :
Year (Acre~feet)
1963 64,912

- 1964 ' - 15,261
1965 57,552
1966 12,577
1967 66,454
1968 24,430
1968 ' . 85,358
1870 21,883
1971 9,614
1972 : 6,159
1873 74,997 -
1974 32,156

The percolation progranm has resulted in teduction in the

rate of decline of the water ¢able from about 8 to 10 feet per

year to about 2 to 3 feet per yearT.

County of Kern Recreation Atreas. The County of Kern maintains

seven recreation areas along oT in the vicinity of the Kern River,

Lake Isabella and Kern River Park, which includes Lake Ming and

Hart Memorial Park, are directly related to the City's project

because of the agreements (Documents Nos. 7, 14, and 17, Legal

Supplement) succeeded to by the City. The other County Parks

use Kern River water, groundwater or cther water.

1/ Document No. 12, Legal Supplement
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Riverside Park is located immediately downstream of

Kernville on the right bank of the Kern River. It is comprised

of about five acres of land gnd is fully developed. It uses
Kern River water for irrigation of park lands and obtains

domestic water from a local water purveyor,

The County's recreation facilities at Lake Isabella

are maintained with water from the Kern River in accordance with

the November 8, 1963, Agreement for Establishment and Maintenance

of Minimum Recreation Pool of 30,000 Acre-Feet in Isabella Reser-

voir (Document No. 14, Legal Supplement). Under that agreement,
the water that was consumed on formerly develope¢ lands which are

now inundated by the reservoir is dedicated to evaporation and

seepage losses from the recreation pool., This assures that a

minimum recreation pool of 30,000 acre feet will be maintained.

Kern River Park is northeast of Bakersfield, along &

reach of some five miles of the Kern River. It includes the Kern

River Golf Course, Lake Ming, and Hart Memorial Park. Lake Ming

covers an area of 105 acres, the Hart Memorial Park Lake covers

about 20 acres, and there are almost 300 acres of land under

irrigation in the park.

Dopestic water is furnished by a well and by pumping

from the Kern River. The water for the lakes and the irrigated

areas is furnished from the Kern River, although a well supplies

I111-39
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1osses, has been from the

The agreements to which the City

some of the jrrigated areas.

has succeeded (Documents 7 and 17, Legal Supplement} form the

o Xern River Park.

basis of supplying Kern River water t

There are two County parks in Bakersfield, Metropolitan

pecreation CenteT and Beach Park. Both are supplied with ground-

water from deep wells,

The Buena Vista Golf Course and Andy Noon Park occupies
g the California Aqueduct and Buena
ns 7 and 18 (T31S/R2SE)

Groundwater is sup-

about 160 acres overlookin

vista Lake. It is located in Sectio

on the northerly side of Buena Vista Lake.

plied for jrrigation from 2 deep well. Domestlc water is fur-

nished by the West Kern County Water District.

The Buena Vista Aquatic Recreation ATea occupies some

1, 600 acres in the northeasterly portion of Buena Vista Lake.

it is comprised of two jakes connected by 2 siphon under the

Kern River channel, The 1zkes cover about 960 acres. Domestic

and irrigation water 1is supplied by wells from the groundwater

basin. Water for the 1akes, to sSupply gvaporatio

California Aqueduct supplied undeTr

n and seepage

an agreement with the Kern County Water Agency.

111-40C

=
| ch 91

k]
; A

i
.

..,,.,
el
S




i
]

F‘_"l‘ﬂ"‘"‘v
(T

i R

EIE E) R gEm @D B

THOMAS M. STETSON

Topographic Setting

The Kern County portion of the San Joaquin Valley

occuples the southern por*ion of the Tulare Lazke Basin, which

is the southernmost drainage basin of the San Joaquin Valley.

in years of normal oF above normal Kern River flow, water

that is not diverted or infiltrated to the groundwater basin

flows to Buena Vista Lake. During periods of large floods,

the low divide between Buena. Vista and Tulare lakes can be

overtopped with water flowing to Tulare Lake. The Tulare Lake

‘Basin is a closed basin with jnterior drainage except during

periods of excessive stomm runoff,

The San Joaquin Valley flooT is relatively flét

and is bounded on the east by the Sierrra Nevada and its

foothills, on the south by the San Emigdio and Tehachap1

mountains and on the west by the Coast Range. The terrain

slopes gently in a south to southwesterly direction toward“

Buena Vista and Kern Lake Beds, the terminal drainage basins for

the south end of the Valley, and thence northwesterly along the

trough of the valley toward San Francisco Bay.

Elevations within the San Joaquin Valley floor of

Kern County vary from about 460 feet above sea level at the First

111-41
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Point of Measurement on the Kern River to 288 feet in the bed of

Buena Vista Lake.

Ciinztic Conditions

1

The climate of the area is arid with hot summers and

o
g
fﬂ

T

The average monthly temperature in Bakersfield

?

rild winters,
om 47,4° F, in Januarty tq.84.3°.F, in July., The summers

ranges fr

are relatively cloudless. The average length of the growing sea-

son is about 300 days. In the winter months fog occurs mostly at

night but sometimes it prevails for two to three weeks continu-

ously. Annual precipitation at Bakersfield averages about six

jnches with ninety percent of the annual precipitation cccurring

during the six months from November through April, The average

Eai

monthly precipitation and temperature at Bakersfield are shown

on Plate 7.

Evaporation rates in the area are generally high reach-

ing more than 100 inches annually. This is caused by the wamm

"’ e

temperatures and low humidities. Summer humidities range from

20 to 35 percent in the area. Winds are generally light and they

are frequently from the northwest,

Surfzce Water Conditions

There are three major sources of surface water supply

available to the area. They are: (1) the Kern River, (2Z) the T g

Cenzral Valley Project and (3) the State Water Project,

111-42
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. . Intermittent streams that flow from foothill watersheds provide

The quality of sur-

(

relatively minor amounts of surface watér.

face wWateT available in the project area is also discussed in

)

this section.

i

Kern RiveT, Historically, the Kern piver has been the prin-

cipal source of surface wateT 1o the Kern County portion of

The Kern RiverT, which heads in the

i

the San Joaquin Valley.

vicinity of Mt. Whitney in the SierTa Nevada, has a drainage

"1t flows in a

£ED

area of 2,420 square miles near Bakersfield.

south and southwesterly direction, entering the valley north-

or intermittent streams contribute

B

east of Bakersfleld Min

relatively small quantltles of surface water to the valley

B3

during storm periods.

The average annuzal flow of the Kern River {regu-

1ated since April 1954 by Isabella Dam) at the First Point of

Measurement (located about 5 miles upstream of Bakersfield)

£

during the 21l-year period, 1954 through 1974, was about 659, 200

B

acre-feet, Peak flows normally occur during April, May and

June with low flows occurring from August to February. The

R

annual regulated flow of the Kern River at First Point of

. Measurement as reported by the Kern River Watermaster is shown

R

jp Table II1I-10 for the period 1954 through 1974, Also shown

in Table ITI1-10 is the estimated natural flow at First Point

of Measurement,

A
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Table 111-10

ESTIMATED NATURAL FLO W AND
REGULATED FLOW OF ¥ERN RIVER AT FIRST POINT
OF MEASUREMENT
(Acre-Feet)

Calendar Estimated

Year Natural Flow rRegulated Flow
1954 531,500 505,400 1/
1955 444,300 367,800
1956 840,900 755,500
1957 444,300 445,900
1958 1,104, "800 567,500
1959 258,000 353,200
1960 300,000 324,000
1961 177,600 177,000
1962 697, 700 607,800
1963 801,400 676,200
1964 339,300 361,600
1965 720,400 634,300
1966 : 678,600 504,500
1967 - 1,396, 200 1,465, 900
1968 453 "800 497 1000
1969 2,461, 400 2,313, 800
1970 : 589 500 601 300
1971 427,500 442,700
1972 268,400 311,300
1973 979,700 785,100
1974 818,600 745,900
Averages 701,600 659,200

1/ partially regulated.
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In most years there is no flow in the Kern River channel

in the vicinity of Bakersfield due to.the many upstream diver-
sions, During wet years, some water flows in the river toward
Buena Vista Lake, thus providing an opportunity for percolation

of water to the groundwater basin,

Central Valley Project, The Central Valley Project is a develop-

ment of the United‘States Bureau of Reclamation. 'Katerlfrom that
project is delivered to the Kern County area from the Friant-Kern
Canal. This canal begins at Friant Dam and Millertoh Lake and -
flows southerly to its terminus at the Kern River near Bakers-
field. Some of the agricultural districts in Kern County ha&e
contracts with the United States .Bureau of Reclamation for deli-
very of Friant-Kern Canal water, All contracts are for delivery
of irrigation water, The annual entitlements within the County
are for 203,000 acre-feet of Class I water (firm supply) and up
to 413,000 acre-feet.of Class 1I water {non-firm supply). The
average annual supply to Kern County from the Central Valley pro-
ject had been estimated to be about 400,000 acre-feet, yet to date
the maximum annual delivery was 394,600.acre-feet. The annual
deliveries from the Friant-Kern Canal to the agricultural dis-

tricts in Kern County for water years 1953 through 1973 are shown

in Table III-11.

State Water Project, State Project water is supplied from the

flows.in vhe Sacramento-San Joaquin Delta and releases of water

ITI-45
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system of aqueducts which

stored in Oroville Reservoir on the Feather RiveT. Water is-

m the Sacramento River and del@verad through a

now or will in the future seTrve

diverted fro

nd Santa Clara Counties (South Bay Aqueduct}; Napa

orth Bay Aqueduct); San Joaquin Valley

Alameda a

and Sclano Counties (N

(California Aqueduct); San Luis Obispo and Santa Barbara

counties (Coastal Branch of California Aqueduct); and south-

ern California, south of ‘the Tehachap1 Mountains (Callfornza

Aqueduct and its East and West branches). State Project

water has been delivered to Kern County for the past several

years.

on November 12, 1963, +he voters of Kern County

ratified a master contract between the Kern County Water Agency

and the State of California for water from the California

Aqueduct, The Agency in turn has allocated the contracted

supply of water among its member units. The contract embodies

a buildup schedule of annual deliveries reaching a maximum_

annual entitlement of 1,253, 400 acre- -feet in 1990 and thére~'

after, 1/ The total entitlement of the Agency and the allo-

cations to member units for selected years aTe shown in Table

f11-12. Additional surplus waters from the State Water Project

will be available to the Agency from time to time. The actual

quantities of State Project water delivered to the member units

of the Kern County WaterT Agency for the perlod 1968 through 1973

are presented in Table 111-13.

1/ lIncludes 100,000 acre-feet of surplus water.
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stored in Oroville Reservoir on the Festher River. " Water is:

diverted from +he Sacramento River and delivered through a

system of aqueducts which now or will in the future Serve

Alameda'and santa Clara Counties (South Bay Aqueduct); Napa

3

and Solano Counties (North Bay Aqueduct); San Joaquin Valley

-
Iy

(California Aqueduct); gan Luis Obispo and Santa Barbara

counties (Coastal Branch of California Aqueduct); and south-

ern California, south of the Tehachapi Mountains (California

i

Aqueduct and its East and West branches). State Project

or the past several

i

water has been dellvered to Kern County £

years.

&5

A

On November 12Z, 1963, the voters of Kern County

ratlfled a master contract between the Kern County Water Agency

and the State of California for water from the California

Aqueduct. The Agency in turn has allocated the contracted

¢ member units. The contract embodies

|

supply of water among it

a buildup schedule of annuél deliveries reaching 3 maximun

ement of 1,253,400 acre-feet in 1990 and there-

]

annual entitl
after, 1/ The total entitlement of the Agency and the allo-

BT

cations to member units for selected years aTe shown in Table

8

111-12, Additional surplus waters from the State Water Project

will be available to the Agency from time to time, The actual

EZH

s e e e e s BT
P er.a

quantltles of State Pro;ect water delivered to the member units

of the Kern County Water Agency for the period 1968 through 1973

[

are presented in Table 111-13.

1/ 1Includes 100,000 acre-feet of surplus waters

J
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Member Units 1975
Belridge WSD 88,400
Berrenda Mesa WD 115,100
Buena Vista WSD 36,200
Buttonwillow ID 40,300
Cawelo WD 24,400
RKern Delta WD 16,300
Lost Hills WD 76,100
Pond-Poso ID 30,000
" Rosedale-

Rio Bravo WSD 18,500
Semitropic WSD 0
Tehachapl

Cummings Co. WD 3,500
Tejon-Castac WD 700
Improvement

District No. 4 . 35,000
West Kern County WD 13,800
Wheeler Ridge-

- Maricopa WSD 164,300
Totals 662,600

Table I111-32

ALLOCATION OF STATE PROJECT WATER

T0O MEMBER UNITS OF

RERN COUNTY WATER AGENCY

(Acre-Feet)

1580

123,200
137,500
50,500
66,000
34,000

22,700
106,000
50,100
25,600
2,700
5,800
1,100

47,700
17,500

228,800

1985

150,600
155,200
61,700
66,000

- 41,600

27,700
129,800
50,100

31,700
44,300
10,600

1,600

62,900
21,200

280,000

919,200 1,135,000

1/ Includes 100,000 acre~feet of surplus water,

I111-48

1930
and

thereafter

163,000
163,200
66,800
66,000
45,000

30,000
140,400
50,100

35,000
67,000

20,000

2,000

77,000
25,000

302,900

1,253,400 1/
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THOMAS M, BTETHOMN

_contractual arrangement (Dncument .No. 1Z,

The Kern County Water Agency considers that the importa-

tion of State Project water under the Agency's Program will sub-

stantially reduce the overdraft in the southern portion of the San

Joaquin Valley. To zssess the effects of State wateT supply on

future overdraft, groundwater jevels, water quality and adequacy

the Xern County Water Agency in cooperation with the

of supply,
r Resources has developed 2 digitai model

State Department of Wate

of the basin. One of the functions of the model will be to eval-

uate the effects of the imported State Project water on overdraft.

Tenneco's Water Supply and Disposal, Tenneco's surface water

supply acquired by the City consists entirely of Kern River water,

This water is presently used entirely within Kern County, primar-

ily for agricultural purposes.

Present Water Supply. Tenneco and its subsidiaries,

Kern Island Water Company and Kern River Canal and Irrigating

Company, divert water from the Kern River undeT various water

right priorities. The actual gquantities diverted during the 13-

year period from 1962 through 1974 are shown in Table 111-14. The

average annual diversion of 189,260 acre-feet by Tenneco includes

deliveries to Rosedale-Rio Bravo Water Storage District under a

Legal Supplement}.

place of Use.. The water diverted by Kern Island Water

Company is used within that utility's service area, The service

111-50 0(}8058
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Table 111-14

HISTORIC DIVERSIONS OF KERN RIVER .
WATER BY TENNECO AND ITS

bwiuﬁw-wﬁ;ﬂhc&id&n'&lmm‘-‘-ﬁii—a’;“";uﬁu"'".‘ S f

a _ SUBSIDIARIES
%1 ' ' (Acre-Feet)
Flow of Kern River
. calendar Kern, Kern Island = cenal and
- Year River_/ Water Company Irrigating Co. Tenneco
| 1962 607,850 134,090 13,310 92,520
| 1963 676,240 158,690 18,670 149,320
LB 1964 361,620 135,880 10,730 75,560
{ 1965 634,300 147,580 15,630 163,510
1?66 504,500 135,300 12,780 114,110
1967 1,465,850 183,440 27,000 358,610 -
1968 497,030 156,530 14,890 . 133,070
1969 2,313,770 168,090 24,690 697,610
_ 1970 601,250 176,910 16,470 152,650
i B 1971 442,650 156,580 9,030%./ 123,800
= 1972 311,290 138,660 02/ 82,130
; 1973 785,130 176,660 20,440 172,400
1 1974 745,900 186,060 21,020 145,100
3 13-yeal . ‘
= average 765,180 158,040 15,740 189,260
12~year : _ : -
average 636,130 157,200 15,000 146,900
3 {excluding . S _ '
3 1969) a
‘ 1/ regulated flow of Rern River at pirst Point of Measurement.
2/ 1971 and 1972 were t+wo consecutive years of Jow water supply
in the Kern River. Kern River canal and Irrigating Company
pu::c:hasad from Tenneco &i additional 5,167 acre-feet in 1971
and 9,245 acre~feet in 1972. o _
source: Xern Ccounty Canal and Water Company
LI TY 111-51
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s by Kern ijsland WaterT

ate 3, The diversion

yea is shown on P1
rly of the Tiver.

a
Water di-

e used in areas southe

Company 3T
1 and Irrigating Com

ed by Kern River Cana pany is used in

vert
areas north of the river within that company's service area,

which is also shown oR Plate 3.

Unlike Kern Isiand Water Company and Kern River
Canal and Irrigating Companys Tenneco was not required to de-
jjver its water to specific areas of use. Tenneco's entitle-
s locationSs and the

y diverted at variou

i ment was historicall
ers and Tenneco lands in

water delivered to Tenneco Custom

various areas within Kern Countye.

Table III-15 shows the amount of water delivered to
Tenneco Customers during the period
ver, Table 111-15 doe

les. some of

some of the

1970 through 1974, Howe ¢ not provide 2
kdown on the smaller sa

deliveries through

AT T,

complete brea
specified

those are aggregated as

REITE (N

canals, meaning +hat the purchaseT received his water from
the canals indicated, The apounts of waterT diverted for use
atjonal purposes are

on certain Tenneco 1ands and for OpeT

also shown on Table 111-15.

Water was sold by Tenneco 1O various jndividuals and
Some of the jndividuals who

entities on an availability basis.
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v have the

future. It is

m Tenneco in the past ma
es from the City in ‘the

o lands which received Kern

purchased water fro
unity to make purchas
enneco that the Tennec

jon will buy river wate

opport

indicated by T
r from-the City onm

piver water foT irrigat

an availability basis and/oT utilize groundwateT.

&3

Water for the North Kern WaterT Storage District is di-

EIR

the Beardsley Canal and is used within the District.

The J. G Boswell Co. received jts wateTr o©

verted to
n the west side of the

E

RZ6E)}, ©oT at Second Point pf Measure-

y in Section 19 (T30S/
water for the Rose-

valle

er Canal.

yed through the Xern Riv
1ivered from the Kern

ment, Conve

dale-Rio Bravo Water Storage District is de

version headworks on the Kern River

d for spreading within the
Tavo weTe made to meetl g
based on the E

nat agreement.

River Canal to Rosedale's di

in Section 1 (TSBS/RI&E) and is use
pistrict. The deliveries to Rosedale-Rio B
the averagé annual commitment of 106,000 acre-feet
water delivered under T

agreement of 1961 and surplus

[ eptyziald

Water for Buena Vista Farms, InC., was delivered by the
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1livery in the Kern Delta Water District,

THOMAS M. BTETSON

District was .conveyed by the Kern River Canal to the Second Point

of Measurement, From that point the District conveyed the water

through the river channel and canals for spreading and subsequent

recovery.

Water sold to Kern River Canal and Irrigating Company

was diverted from the Kern River to the Beardsley Canal and was

used within the Company's service area. The diversions to Xern

Isiand Water Company weTe made from the river at Rocky Point Weir

in Section 9 (T29S/R28E) to the Kern Island Canal system for de-

The water for the Kern

Courity Water Agency was released to the Kern River channel for

spreading.
In delivering water to the various entities and indi-

viduals, Tenneco made such delivery with agreements that no water

rights whatsoever accrued to the customers. The agreements indi-

‘cated that the water supply constituted a one-time delivery and

it could be discontinued on short notice. 1/ The delivery loca~

tions varied from one point to another depending upon demand by
customers, availability of supply and feasibility of conveyance.
Most of the watér sold was utilized for irrigation. Such water
was conveyed mainly in lined canals. Therefore the seepage losses
were small, Temneco utilized some of the unlined canals owned by
the utility canal companies for delivery of some of the water,

The water was delivered at times when the canals were being used

1/ Document No., 19, Legal Supplement.

I111-55

e e T S T e e T



iepiire

§ om0 bl e FL b, [

THOMAS M. STETBON

by.others, thus minimizing canal losses,

gurface Water Quality. of the three principal sources of surface

r and Friant-Kern Canal water are of better qual-

water, Kern Rive
ity than State Project water, The quality of the Kern River wa-

ter near Bakersfield is excellent. Table‘III—lﬁ presents a sum-

mary of analyses of numerous samples collected from 1963 through

197¢. The quality of all of the constituents shown are within

the recommended 1imits for domestic use., The total dissolved

solids range from about 50 to 135 milligrams Pper liter (mg/l),

_whidh is well below the 500 mg/1 limit for desirable water as es-

tablished-by the United States Public Health Service Drinking

Water Standards. The total hardness of Kern River water is less
than 60 mg/l and would be considered as soft by the U, S, Geologi-

cal Survey's hardness classification of waters.

_ Criteria for chemical qua;ify of water for irrigation
use have been developed by the Regional Salinity lLaboratories of
the U. S. Department of Agriculture in cooperation with the Uni-

versity of California. Under those criteria Kern River wateT is
Class I irrigation water, which is regarded as safe and suitable
for most plants under most conditions of soil and climate. The

bacterial quality of Xern River Water is good but would require

chlorination and filtration,

The quality of Friant-Kern Canal water is also excellent
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Constituents

Caleium
Magnesium
Sodium
Potassium

Carbonate

Bicarbonate

Sulfate
Chloride
Nitrate

Flouride
Boron

Phosphate

silica

Total Hardness

Total Dissolved Solids

Specific Conductance
{micromhos)

Percent Sodium (%)

pH

Table II1-16

KERN RIVER WATER QUALITY
NEAR BAXERSFIELD
{1963-1970)

Number

of

analyses

45

13
53

13

Concentration (ma/1)

Minimum Average Maximum
7 15.8 26
0 2.0 3.0
4 11.2 20
1 1.8 2.7
0 0 1
32 62 94
4.4 7.3 13
1.8 4.7 11
0.2 .3 3.6
- 0.4 -
0.0 0.1 0.3
0.00 0.1 0.20
6.3 0.6 14
24 56
52 135
69 210
25 50
6.9 8.3

Source of Data: California Department of Water Resources
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d is well within the recommcnded iimits for domestic use and E

Class 1 jrrigation wateT. Table 111-17 prescnts a 1971 analysis
of the chemical quality of Friant- -Kern Canal water neartr the Kern ‘ ' E

River, 1Ihe bacterial quality of Friant-Kern water is good but B’

would require chlorination and filtration for domestic use. 5
The chemical quality of State Project water is not as o
good as either Kern RiveT water oT Friant-Kern Canal water. How= i
ever, it appears to meet the Drinkihg Water Standards and would ~
be considered Class I jrrigation wateT. A sumnary of the chemical
quality of certain constituents comprising state Projeéf water E

sampled neaTt the Buena Vista purnping plant during 1972 and the
wateT quality quectives of gtate Project water are tabulated g
belowi . - L
Quality

1972 Concentratlons(mg/ ) _ objectives
_C__clnstitueﬁ Minimum Average Maximum Monthly Averages (mg_/_}\
Total Dissolved -
1 Solids - 145 226 318 440 . : :
E Total Hardness 76 97 131 180 g
3 Chloride 31 57 . 91 110 :
sulfate 23 35 68 110

4 Boron 0.1 0.2 0.3 0.6 %
: 41 48 56 50 =

Percent Sodlum

B

L
o
o
<
o]
o)
gl
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Table 111-17

FRIANT-KERN CANAL WATER QUALITY
NEAR KERN RIVER

Concentration (mg/l),
March 1971

constituent

calcium
Magnesium
Sodium
Potassium

Carbonate
Bicarbonate
sulfate
Chloride
Nitrate

o N [ .
& O Sl WO [0

Total Dissolved Solids
specific conductance (micromhos)

Inec., 1973, Environmental

source: Leeds, Hill and Jewett,
Kern County

Impact of the Cross~Valley Project;
Water Agency.
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The discharge of oil field waste brines to Poso Creek

ad rsely affects the surface water quality during low flow per-

jous, The California Regional Water Quality Control Board, Cen-

¢ral Valley Region, in reviewing the water quality situation in

the Poso Creek Subarea adopted Resolution No. 71-122 on November

23, 1970, It was pointed out in the resolution that:

"The present water quality problem of greatest
‘magnitude in the Poso Creek Subarea is that of
jncreasing salinity in groundwater resulting
from the discharge of oil field waste waters to
Poso Creek and to facilities which allow perco-
jation into the subarea, A potential problen
js the long-tern deep percolation of irrigation
water into the subarea which is essentially a
closed basin. The quality of irrigation water
which percolates past the cTop root zone is
generally considered to be several times the

concentration of the applied irrigation water,”

The salinity buildup from the above sources will have an adverse

effect on irrigated agriculture which is dependent on groundwater.

According to Resolution No. 71-12Z, new water quality discharge

requirements were expected to go into effect about two Years

after.the adoption of the Resolution.,

Groundwater Conditions

Groundwater presently meets nearly two-thirds of the

+otal water demands of the Kern County portion of the San Joaquin

Valley. In recent years over 2,000,000 acre-feet of groundwater

was pumped annually. 1/ This section will discuss the effects of

1/ Xern County Water Agency, Report on 1973 Water Conditions,

Improvement District No.

. | 008068
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THOMAS M. STETBON

these extractions and future extractions on the groundwater levels

and groundwater guality.

Hydrogeology., The project area, including the urban Bakersfield

area, lies within the Kern County portion of the Sam Joaquin Val-

ley. The San Joaquin Valley is a topographic and geologic struc-
tural basin filled by thick deposits of sedimentary material
eroded from the adjacent mountains and deposited by streams., Un-

consolidated continental sedimentary deposits form the principal

‘aguifer underlying the Szm Joaquin Valley. These deposits, which

jnclude stream alluvium and lake beds, are more permeable than

the consolidated Tocks of the adjacent mountains,

The presence of thick, relatively impervious Tulare
Lake bed deposits near the northern boundary of Kern County allows
the Kern County portion of the San Joaquin Valley fc be treated as
a separate groundwater basin, it is, for the mosﬁ part, suf-
rounded by relatively impervious rocks and deposits., To the
east, the groundwatef basin boundary is formed by the Sierra
Nevada and its foothills, to the south by the San Emigdio and
Téhachapi mountains and to the west by the Coast Range. These

relatively impervious rocks and deposits 1imit the underflow of

groundwater out of Kern County.,

The groundwater reservoir is a series of permeable sand

I11-61
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aﬁd gravel lenses interbedded with less permeable finer materials.

The less permeable materials limit the vertical movement of water

ﬁhich results in semi- -confined pressure conditions overlain by

unconfined conditions. As a result of the semi-confined pressure
s may differ

conditions the water levels in wells in adjacent area

n of the aquifer penetrated

Considereably.depending upon the portio

by the wells.

Recharge to the Kern County portion of the San Joaquin

Valley groundwater basin is primarily seepage from streams, un-

l1ined canals, excess irrigation water and municipal and domestic

waste water, The major source of recharge is from the Kern River

which carries runoff from precipitation and snow melt from the

Sijerra Nevada, Smaller streams draining the surrounding mountains

provide some recharge to the groundwater basin., ImpoTted water,

also locally recharges the basin.

where applied for irrigation,

Precipitation falling on most of the valley is less than

eight inches. Thus deep penetration of rainfall seldom occurs and

is not a significant source of recharge.

The water table configuration of the unconfined aquifer

for Spring 1972 is shown on Plate 8 by contours of equal elevation

of the groundwater surface, Plate 8 indicates that there are at

least six areas in which there are major depressions in the ground-

water surface, as follows: (1) a large area of depressed water
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THOMAS M. STETSON

levels west. and southwest of Shafter including the northern poT-

tion of Rosedale- -Rio Bravo Water Storage District; (2) near the

Kern-Tulare County line west of Delanc; (3) south of the westerly

portion of'Improvement Diétrict No. 4; (4) westerly of Arvim; (5)

southerly of Arvin; and (6) an area which trends northeast-south-

west through the northeastern portlon of Improvement pDistrict No. 4.

The two principal areas of higher water surface eleva-

tions are located in the Delano-Wasco aTed, including the northern

portion of the North Kern Water Storage District, and beneath the

Kern River. The groundwateT mound in the'Delano~Wasco area re-

sults from seepage from canals and the application of Central Val-

ley Project and other wateT for irrigation. The groundwateT mound

beneath the Kern River results primarily grom the infiltration of

Xern River water and seepage from unlined canals. Groundwater in

the Kern and Buena Vista Lake beds is at relatively shallow depths.

The area of shallow water table is shown on Plate 9B, the geologic

hazards map (in P06k8t at rear.of report).

The California Department of Water Resources has pub-
jished change in wateTr Jevel elevation maps covering the period

from at least 1921 through 1970. Im recent years these maps pre-

sent the water level changes for five-year periodss such as 1955-

60, 1860-65 and 1965-70. Plate 10 presents the State's most Te-

cently published map showing changes in groundwater levels in the

unconfined aquifer from Spring 1965 to Spring 1070, Plate 10

111-63
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indicates that throughout much of the Kern County portioen of the

San Joaquin Valley the groundwater levels increased during that

period. South of the Kern River, in Improvement District No. 4, the

o R st B e

water levels generally increased about 10 to 40 feet. During ap-

proximately the same period (1964-65 through 1969-70) Kern River

e

flow at the First Point of Measurement was about 150 percent of

the average flow since the Kern River was regulated in 1954, The

B

amount of flow of the Kern River through Improvement District No,

4 is an important factor in groundwater recharge and groundwater

Ern

level responses,

B3

Although water levels throughout much of'the valley por-

B3

tion of Kern County increased in elevation there were many areas

where water levels declined., The most severe declines occurred

X

in the northern portion of the county includingAthe northern por- -

9|

tion of the North Kefn Water Storage District, where the decline

was as much as 40 feet in some portions of the District, Declines

©EEm

also occurred in the southeasterly portien of Improvement District

The grdundwater levels beneath the Cawelo Water District

g

No. 4.
are declining at an average rate of 10 feet per year with greater

rates beneath some portions of the District, l] The average
groundwater level decline beneath the Rosedale-Rio Bravo Water

Storage District averageﬁ five feet per year during the period

1955 through 1972, 2/ Average annual water level declines of 5

to 15 feet occurred beneath the Kern-Tulare Water District during

EHE

i/ Supra note 1, Page 1I11-25,

2/ Leeds, Hill and Jewett, Inc,, 1973, Environmental Impact of
~ the Cross-Valley Project: Kern County Water Agency.

ey
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THOMAS M. BTETBON

in the Kern River channel. The urbzn water demand of Improvement

"pistrict No, 4 for that study was taken from a May 19, 1972,

Leeds, Hill § Jewett, Inc., study. 1/ The urban demand and

,j . scheduled importations of State Project water used for the

study were as follows:

Urban Water . Annual Importation
Year Demend (Acre-Feet) of State Water (Acre-Feet}
- 1975 77,400 35,000
1980 82,100 47,700
- 1985 86,700 62,900
1990 91,400 ‘ 77,000

EE3

The water demand not met by treated State Project water

was assumed to be met from groundwater With much of the pumping con-

Jp.uuw_ﬂ
AR

centrated near the Kern River spreading area to maximize recapture

ERE

of the spread State Project wateT.

The results of that study generally indicated that

YTE

groundwater levels would continue to decline in the central por-

tion of the urban area but at a slower rate than had occurred in'-

B

the past, - For example, during the 20-year period from 1950 to

1670 the change in water level maps prepared by the State indi-

e i et etad

cated an average annual water level declineé in the central portion

of the urban area of 2-1/2 to 3-1/2 feet per year. The study bY
1970 to 1990 an

EE3

ndicated that for the 20-year .period

evel decline of 1 to 2 feet per year would

this office i

=R

average annual water 1

[

prevail in the same area.

2/ "Urben Bakersfield Improvement District No. 4, Supplemental
Water Supply Project, Estimated Costs and Repaymentl Plan,”
Letter to Board of Directors of Kern County Water Agency,

May 19, 1872,
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Over & long period of time groundwater levels have gen-

erally been declining in the Kern County portion of the San Joa-

quin Valley. These long-term declines indicate that groundwater

s exceed recharge and that zn overdraft condition prevails,

use
t ‘the safe yield of the basin is ap-

1t has been estimated 1/ tha

proximately 650,000 acre-feet per yeaT and that the 1973 over-

draft on the groundwater basin 1is about 550,000 acre-feet per year.

The portion of the total basi
4 has been estimated lj at 65,000 acre-feet per yearT,

n overdraft allocated to Improvement

District No.

This estimate was based upon an acreage criterion which does not

appear to be reasonable, Estimates based upon pumping from the

ground#ater basin indicate that the overdraft dllocated to the

Improvement District should be zbout 30,000 acre-feet or less per

year,

Generally, in additiom to declining groundwater levels

and higher associated pumping costs, the overdraft condition alseo

results in water quality degradation, jand subsidence and the as-

sociated permanent reduction of. groundwater storage capacity due

tg compaction of the aquifers. ¥Within Impruvemeht District No. 4

at least two of these effects of overdraft are known to have oc-

curred--higher pumping costs and water quality degredation. It

has been reported 2/3/ that excessive pumping has resulted in land

1/ Supra Note 2, Page 111-64,
2/ Supra Note 1, Page IT1I-35
3/ Supra Note 1, Page I111-32.
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jdence .and subsurface movement of saline waters beneath both

e

subs

Kern-Tulare and Rag Gulch Water Districts., = Subsidence within the

PR

Kern-Tulare Water District due to grouhdwaier pumping has ranged

BRI

from 0.5 to 1,5 feet for the period 1962 to 1970,

Groundwater Quality. Groundwater quality in the Kern County poT-

tion of the San Joaquin valley is in most areas
However, in recent years

generally suitable

i

for both agricultural and domestic uses.

R

the quality has been deteriorating in many areas, 1/

g

During the middle and late 1950's the total dissolved

r were generally less than 1,000 mg/1

£

solids of the groundwéte

throughout most of the Xern County portion of the San Joaquin Val-

B

ley. At that time the main area in which the total dissolved

solids exceeded 1,000 mg/1 was along the western and southwestern

margins of the basin., Two smaller areas in which the total dis-

solved solids exceeded 1,000 mg/1l occurred along the eastern por-

tion of the basin south of Arvin and east of the urban Bakers-

% field area,
} : The areas underlain by groundwater with total dissolved
solids of 1,000 mg/l or greater increased significantly during

‘the period from the middle 1950's to the late 1960's, .In the

the total dis-

western and southwestern portions of the basin,

gg ' solved solids concentration not only increased in areas where it
li .
% 1/ Supra Note 2, Page I11I-64
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had previously exceeded 1,000 mg/1 but the degradation encroached

R

eastward, In addition, many small areas in thé northern and cen-

s |

tral portioms of the valley area of Kern County that were not re-.

».
9

ported to be underlain by groundwater with a total dissolved sol-
jds in excess of 1,000 mg/l in the middle and late 1950's were Te-

These include an area loca-

. q
.- P

ported to have such quality by 1870.
of McFarland; the area in the imme-~

.

ted about 15 miles norfhwest

.
i

diate vicinity of McFarland; the area between Wasco and. Shafter,

which includes a part of the North Kern WateTr Storage District; and

a fairly large area located sbout six miles east and socutheast
hin the southern portion of the North Kern Water

ortion of Cawelo- Water Dis-

of Shafter wit

Storage District and the central p

¢rict.

The area of poorer quality water east of the urban

Bakersfield area showed limited westward expansion, However, as

reported by the Kern County Water Agency, 1/ the general ground-

water quality beneath the eastern and northeastern portions of

4 has been degrading as a result of the

Improvement District No.

overdraft conditioﬁ of the basin, Elsewhere in the urban Bakers-

field area there appeared to be only a slight increase in the

concentration of various constituents in the past fifteen years.

Generally, the water underlying the valley portion of
The total

the urban Bakersfield area is of good to fair quality.

dissolved solids of the groundwater throughout most of the valley

AL

1/ Supra Note 1, Page II11-60.
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‘mg/1 and would be classed as soft,

“ornia WateT Service Company wells lo

portion of the urban ared range from 200 to 300 mg/1. Howevér,

in some areas the total dissolved solids exceed 500 mg/1 with

nearly 1,000 mg/l estimated -at one well. The hardness of the

groundwater jn the urban Bakersfield area can be genefally classed

as moderaﬁely hard by the U. S. Geological Survey hardness classi-

fication. In a few isolated areas the hardness ij¢ less than 60

The groundwater beneath a sig-

nificant portion of the urban area exhibits a hardness greater

than 120 mg/1 and thus would be considered hard.

Table II1-1B presents a summary of analyses from Calif-

cated'througﬁotf the valley
portion of the Urban Bakersfmeld area. These analyses are from

water samples collected from 1969 through 1971 and do not include

analyses from wells located in a small area underlain by extremely

poor quality wateT.

Adverse Salt Balance, Recent estimates l/ ;ndicate that the sure

jmported Central valley Project water and waste

face streams,

brines annually contribute approximately'l40 000 tons of salt to

the groundwater basin underlylng the Kern County portiocn of San

Joaquin Valley. The salt balance of the basin is in an adverse

condition since the amount of salt added to the groundwater is

greater than the amount removed, The salts accumulate when the

applied water is consumed by plants. The salts remain in the soil

1/ Supra Note 2 , Page 111-64.
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THOMAS M. STETSON

Table 1II-18

GROUNDWATER QUALITY
VALLEY PORTION OF THE
URBAN BAKERSFIELD AREA
(1969-1571)

Concentrations (mg/l)

111-72

Constituents MInimum  Average HMaximum
calcium 16 31 56
Magnesium 0 4 8
Sodium 17 23 31
Potassium 1.4 2.5 3.4
sulfate 13 21 =2
Chloride 9 17 68
Nitrate 0 4 11
rlouride 0.07 0.14 0.21
Boren 0.0 0.2 6.11
rhosphate 0.00 0.03 0.11
Silica : 17 23 30
Manganese 0.00 0.00 0.02
Iron : p.00 0.02 .17
Todine (ppb) 4 16 47
rotal Hardness 44 95 162
Estimated Total Dissolved Solids 120 190 310
specific Conductance {micromhos) 181 294 479
pH 7.1 7.8 8.4
gource: California Water Service Company data
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. and most are subsequently leached to the groundwater where they

accumulate.

The importation of State Projectvwater is axpeéted to
contribute large quantities of additional salts to the groundwater
basin. Besideé the application of the additional quantity of
imported water, the State Pf&ject water on the average prdbaﬁly,y
will contain two to nine times the quantity of salt per acre-fodt'
of Kern River water and Friant-Xern Canal water, réspéctively.
Therefore, unless drain systems and adequate measures for disposal
are provided, the adverse salt condition is expeéfed to accelerate

with the increasing application of State Projéct water.,

Air Quality
The areas affected by the City of Bakersfield project

are within the boundaries of the.San Joequin Valley air basin

as designated by the California Air Resources Board, Air qual-

ity has been monitored in the Bakersfield area since 1964, The
Bakersfield Air Monitoring Station (Chester Avenus) reports
average concentrations for_ oxidant, carbon monoxide, nitrogen

dioxide, nitric oxide, oxides of nitrogen, and hydrocarbons,

The maximum hourly average for the month and the monthly

average of the daily maximum hourly average of oxidants, carbon
monoxide, nitrogen dioxide, nitric¢ oxide and oxides of nitrogen

for February and July 1973 are shown in_Table I111-1%, An hourly

ARSI ‘l =~ ‘ '
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e concentration for a 60 minute period,

There would be 24 such measurements each day. The daily maximum

hourly average is the highest of the 24 hourly averages reported

during the day. One- ~hour average Federal and State ambient air

standards are also shown for comparison. No State or Federal stan-

datds have been prescribed for nitric oxide and oxides of nitrogen.

As reported by the Ccalifornia Air Resources Board, hydro-

carbon analyzers used by the air monitoring station are standardized

against propane, while the State and rederal standards require coT-

rectzon for methane. The concentratlon of the gaseous contaminants

in agr1cu1tura1 areas of the southern San Joaguin Valley are generally

less than those measured for the City of Bakersfield,

The air monitoring station usually measures the suspended

particulate matter every sixth day over a 24-hour period. The

max imum 24-hour measurements and the monthly means for the suspended

particulates are 21s0 shown in Table 111-19. The data in Table 111~

19 indicate that the maximum hourly average of the particulates in

both February and July 1973 exceeded State standards. The station

also measures the concentration of lead several times each month.

The maximum 24-hour measurements and the monthly means are shown in

Table III-19.

There is sufficient evidence to indicate that the presence

of pollutants in the air is hazardous 1O human health, The in-

crease in human respiratory ailments is generally rglated to high

111-75
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¢

pollutant content of the air, 1In addition, the pollutants affect

OE

Py
ok

the quality of the env1ronment and have a marked’ effect on crop

AN

g
(LN

yields, Air pollution causes necrosis, or bleaching, on plant

jeaves thus reducing the effective leaf area for the functioning

of photosynthesis, resplratlon and transpiration. Therefore, in-

i

creased pollutants in the air will result in health hazards as well

A

vy

6o

as economic losses,

Geological Conditions

T,
"

B
st iaiorii-] T

Hooo
'

Geologically, the project area is situated at the south

I

end of the Great Valley Geomorphic Province, as ;hown on Plate 1Z.

This province is a large northwesterly trending geosyncline or

e

structural trough between the Coast Range of nountains on the west

and the Slerra Nevada on the east. It extends from the San Emiadio

Range on the south to an area north of Redd1ng, a distance of ap-

proximately 600 miles. 1Its width averages about 50 miles,

Geogfaphically the province is divided at the Delta region

into the Sacramento Valley to the north and the San Joaquin Valley

B

to the south. Geologically, the dividing line is generally considered

0

R

to be the Stockton Ar;h.

t

Ery

llistoric Geology. The Great Valley of California, which is almost

o]

entirely surrounded by mountains, is one of the most notable struc-

(PR

tural depressions on earth., Evidence of its existence as a marine

basin as long ago as late Jurassic is present in the early folding

of the Sierra Nevada (120 to 130 million years ago). During the

GRRTY:

111-76

)

%

. 008087

B e e e Ak T T A e ik M B A e R N I OH R NOEEE




Source: pakeshott, G.B. et al, 1955,

: Farthquakes In Kern County
california During 1952:
california Division of
Mines, Bulletin 17},
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Cretaceous period and much of the CenozolC T2, +he basin extended

E : over most of the area how occupied by the Coast Ranges. Near the

close of the ‘pliocene epoch, contlnulng through t+he Pleistocene

epoch, compressional forces in the area of the Coast Ranges elevated

the mountains out of the sea to gradually form the enclosure of the

7

Great Valley Geosyncline.

s

Erosion from both +he Sierra Nevada and Coast Ranges Te€-

sulted in the deposition of immense thicknesses of sediments in the

valley. The axis of the syncline jn the southeIn San Joaquin Valley

e Coast Ranges than the Sierra Nevada, Streams

i

i1s much closer to th

Ea flowing westerly from the Sierra Nevada have a.much’greater volune

than thosé draining from the west, The structural features in con<

nce of drainage from the east side have

g

junction'with the domina

EA

; PEPTANY L e f s PRI
w

given the valley an'asymmetrical form.

% . Heavily laden streams from the Slerra Nevada have built‘

very prominent alluvial fans along margins of the San Joaquin Valley.

e

Two of these fans are SO exten51ve that they reach all the way

across the valley to form dams that restrict drainage 1O the north.

The Kern River fan ETEW westward to the MCKlttTle Hills to form

e

a barriar to drainage from the Buena Vista Basin to the south. The

Kings R1ver £an merged with one which was develcped by Los Gatos

et

creek from the west to form the Tulare Lake Basin,

B

gtratigraphy. The thickness of sediments underlying the ared varies

from about 3,300 feet in the northern portion near Jasmin and 7,000

et R G
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feét neat First Point of MeaSurement on
35,000 feet in the‘Buena-Vista-Sern Lak

eous to Holocene,‘res

jin age from Cretac

crystalline pasement complex.

Well No. rQuinn” 1-16, in sectio

of 3,317 feet, Granite basement cOMP

depth. gediments ranging 1

trated during the drilling operations.

gtandard 0il Company of california dri

in Section 9 (TZQA/RZSE) to

basement was found at the bottom

graphic column in this

Regionally the beds dip gently to the

of the syncline. The beds thicken T2

companied‘with 1ithologic changes in.

The Ohio 01l Company drill

gection 7 (TSZS/RZﬁE) in

jocated neart the axi

This well,

111-78

p age from Eocen

11ed Well No.

a total depth ©
of the hole.

area 1is approxim

ed Well No.

the Paloma 0il Fie

s of the géosyncline,

the Kern River to moTE than

e Area. These peds, Tanging

t unconformably upon &

e to Holocene WeTe pene-

In the Kern river 0il Field,
kL 26" 1-11,
£ 6,986 feet. Granite

The typical strati-

ately as follows:

Formatioh Age Thickness

: +
Recent Sediments Recent _ 150 ¢
Kern river-Chanac Pleistocene-?liocenev 1,750 ¢
$anta Margarita ° Upper Miocene 200~
Fruitvale chale and +
Round Mountain Silt Middle Miocene 800"'-
Dicese LoweT Miocene 650'%
Freeman-Jewett Lower Miocene 650'5
VeddeTr Lower Miocene 1,500'3
Famosa Eocene 1,300'-
3asement CompleX Jurassic? .ot

southwest toward the axis

pidly in this-direction ace
facies and formation names.
wKCL-A" 72-4, in
1d in the early 1950's.

was drilled to

Near Jasmin, Morton and Sons drilled 7
16 (T25S/R2TE) to 2 total depth H
lex was encountered at that 1

mn B E3
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. a total depih of 21,482 feet,

well ever drilled in California.

with a total vertical dis

THOMAS M, STETION

Until recently it’was the deépest
Sedimentary beds ranging in age

from Holocene to Lower Miocene were penetrated, The bottom of the

hole was in Santos Shale of Lower Miocene age.

Structure. The south end of the San Joaguin Valley is bordered on

the west, east and south by three major fault systems all of which

have been seismically active in Recent geologic time., These are

the San Andreas, Breckenridge-Kern Canyon and the Garlock faults,

respectively, as shown on Plate 13.

The San Andreas Fault extends from the Gulf of California

at least as fat north as Cape Mendocino, It has a northwest-south-

east trend parallel to the crest of the Coast Range. It has been

active in historic time along its entire 1ength as indicated on

plate 14, Movenment along this fault is in a right strike- sli?

direction, with the western block, or Pacific Plate, being displaéed

northerly in relation to the easterm block, or Continental Plate.

The rate of movement is about Z inches peT yearT, It has been esti-

mated that the total lateral displacement 51nce Cretaceous time has

been approximately 300 miles,

The Breckenridge-Kern Canyon Fault is located in the

southern Sierra Nevada to the east of the valley, It trends norther!

from the south end of Walker Basin to the north of Mount Whitney,

a distance of almost 100 miles. It is.a high angle reverse fault

placement of probably as much as 4,000

ILI-79
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Seismic act1v1ty during h}StOTlC time, as shown on Table ' _"5

feet.

111-20, and fresh appearlng escarpments and. gun-sights along the i

y active fault as defined

1/

ja Division of Mines and Geology. =~

fault fit the description of an historicall

by the Californ
The Garlock-Fault extends easterly from its point of

intersection with the San Andreas Fault, near Lebec, for a distance

of approximately 150 miles. An apparent offset of dike swarms

along the zohe suggests left lateral displacements of as much

as 40 miles. Recent movement of up to 2,000 feet is indicated -

by offset streams and fresh appearing escarpments. Although very %
few eafthquakes take place along the Garlock fault, triangulation

data jndicate that deformation is pccuring along the zone a few g
mlles east of its 1ntersect10n with the San Andreas Pault. §

All three of these fault zones appear 1o be directly re-

1ated to the uplifting of the mountain ranges in which they are lo-

cated and the down-warping of the intermediate land mass which ceon-

stitutes the San Joaquin.Valley portion of the Great Valley Geosyncline.

The forces which have resulted in the formation of these major fault
zones and the continuing movement along them have had great'infiuence j»

locally in the valley floor in the form of folding and fahlting of g
the thick section of sedimentary beds énd the underlying basement é

Numerous small faults exist within or near the area of

interest as shown on Plates 9A and 9B (in pocket at rear of report).

1/ California Division of Mines and Geology, 1973, Urban Geology;
Bulletin 198,

I111-80

006092

g




(IV2WBAOU BATIVISI
30 j3usuodioo Tedjoutad 83WITPUT ATPATIVIUSY SMOIIY) WINMOAITYD NYIHINOS IO d¥W LINVd

*f 2anbta ‘TLT UrIBIINd

‘92UTH 30 UOTBTATA BIUXOIFTRD fZG66T Butang !
BIUIOFFIRD AJuMO) uxy Uf saywnbyIxed
‘gGeT ‘T® I@ °d°H ‘3joysexwQ vDINOS

13ue e o™ [ te

TTRABURANTE
@/

vENIVOD o

5008093

AT
PR aRGi-

Ty

ETOETD m BT ODE OE O D Y R D oI O

PR AT P T T I el o il 1T

o

e

g3

AR S b e T



E ~. .

u3 ' ?\ .......».._............__._,_,___.,________] :

f’; o : | source: Allen, C.R., 1968,

%] > . ' . : Proceedinas of Conference on

: - Northern Calif. | Geologic Problems of the San
g~ aetive araa I Andreas fault system:

’ﬁb ) - stanford University Publications
S—Cape Mendocino l in the Geological Sciences,

v. XI, p- 712.
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Date

1868

1907

1-30-26
3-12-29
9-10-29

1930
1931
4-19-32
7-25~32

1-19, 1-21-33

§~28-33

1-07-3%
g8-10-42

5-13-43

Magnitude on Modifie

Table II1-20 .

KERN CANYOHW FAULT SEISHIC HISTORY
(Probsble Epicenters On OT Nesar Fault)

Location and Nature of shock

Near headwaters of Fern River,
strong shock

Near lsabella, weak shock

Kern Canyon above 01d. Kernville

Upper Kern Canyon near Kern Lake. .

Kern Canyoh near Edison Power
Plant #3

Near 01d Kernville-2 small shocks
Near 01d Kernville-2 shocks

ﬁern éanyon

Kern Canyon, west gide

Near 01@ Kernville

Keirn Canyon near Edison Power
Plant #3

Near 014 Kernville

Near 0l1d Kernville, 3 moderate
shocks

Near 01d Kernville

Guﬁenberg-Richter Scale

111-81
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£ these is the White Wolf

This “:7§

our miles southeast of the project area.

d of the San Joaquin Valley fronm ﬂ
nE..é

The most rtecently active o

Fault, 1ocated f

fault traverses the southeast en

Wheeler Ridge to northeast of Caliente, 2 distance of at least

h angle reverse fault with a left strike-slip

13 miles, It is a hig

component, Data from oil wells in the North Tejon area in-

' : 3.

dicate total vertical displacement to bein the order of

10,000 feet.

R

o

EEER

on July 21, 1952, the well known Kern County Earth-

quake occurred as a result of movement along the White .Wolf

The 3initial shock had a magnitude

i

Fault. of 7.7 with the epi-

near Wheeler Ridge about 28 miles south of

BED

center located
- Bakersfield. The ground ruptured discontinuously along most
of the length of the fault with maximun

gayere damage occurred in the cit

vertical displacements

of about three feet. jes of

R

Tehachapi and Arvinm, southeastefly of the project area. It has

been estimated that total agricultural losses, jnclnding crop

releveling land, disTupted oY damaged ir
was $23,595,000.

"

damage, cost of riga-

s and tank failures,

tion pipe, ditches, water well

Most of these losses were within or adjacent to the project area.

No known damage occurred, however, to- the project canal system as g

a result of this earthquake,

Table 1I1-21 is a 1ist of known faults in excess of

i

six miles in length which appear on Plates 9A and SB. These

i

are classified in three gToups as follows:

111-82 _ 008096
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