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KERN RIVER IN REVIEW
1989

Introduction

The Kern River drainage basin, largely depleted of soil moisture due to
lack of precipitation and snowpack throughout the preceding two water years,
yielded only 507 of average runoff as measured at First Point of Measurement
near Bakersfield during the 1989 April through July snowmelt period. Dry
weather patterns, prevalent throughout the 1988-1989 snowpack accumulation
season, persisted into the fall and early winter months of 1989, alarming the
Kern River Interests to the possibility of a fourth consecutive dry year on
the Kern River.

Fall precipitation, which in normal amounts attributes to increased
streamflow, was one-third of normal in 1989. December 1989 runoff from the
Kern River watershed was the third lowest in 96 years of record, and the
minimum amount recorded for the month over the past 60 years.

Record maximum high temperatures were experienced throughout the southern
San Joaquin valley between April 6 and April 10 of 1989. The unseasonable warmth
resulted in rapid snowmelt in the southern Sierra mountains and produced the
largest April contribution, percentage-wide, to April-July snowmelt runoff in
Kern River history.

Precipitation

Monthly precipitation amounts in inches as recorded at selected Kern
County stations during the 1988-1989 Water Year were as follows:

Bakersfield Isabella Dam
(Water Resources Office) & Reservoir Glenville
(Elev. 403 ft.) (Elev. 2660 ft.) (Elev. 3140 ft.)

% of Zz of % of

88-89 Ave. Ave. 88-89 Ave. Ave. 88-89 Ave. Ave.

Oct .00 .30 07 .00 .30 0% .00 .75 0%
Nov .75 .65 1157 1.75 1.15 152% 3.29 1.85 1787
Dec 1.19 .65 1837 3.15 1.89 167% 3.46 2.96 1177
Jan .26 .98 27% .29 2.07 147 .76 3.32 23%
Feb .94 1.07 887 2.24 1.73 1307 1.42 2.99 487
Mar .67 .87 77% 2.28 1.23 1857 3.56 3.05 1177
Apr .00 .70 0% .09 .93 10% 1.01 2.06 497
May .16 .24 67% .04 .28 14% .84 .75 1127
Jun .00 .07 07 .00 .10 0% .99 .18 5507
Jul .00 .01 0% .00 .09 07 .00 .04 07
Aug .00 .05 07 .00 .22 07 .00 .10 0%
Sep .23 .13 1777 .62 A 1417 .72 .37 195%

TOTAL  4.20 5.72 737 10.46 10.43 1007 16.05 18.42 877



The initial rainfall of the 1988-89 Water Year occurred over the Kern
River watershed November 13-14, 1988, as the jet stream moved southward,
pushing the storm track into Central California. Three other storm periods
were encountered during the month, the most effective of these being the
period of November 24-25.

The first half of December 1988 was clear throughout the watershed.
Beginning December 15, 1988, a series of storm systems moved through the
basin, numbering seven by months end. -

During January 1989, a pattern of blocking high pressure forced the
storm track northward into the Pacific Northwest leaving the southern Sierra
dry for much of the month. Precipitation amounts received from the two
storm periods encountered in January pushed the months total to approximately
25% of normal.

Five storm periods occurred in February 1989, as the high pressure shifted
eastward, allowing the storm track to move southward. The most significant of
these occurred on February 3-4, 1989. Isabella Reservoir received 1.55 inches
of rain during the 48 hour period ending February 4, 1989. During the last
three weeks of February, high pressure over the eastern Pacific Ocean was the
dominant feature in the weather patterns.

The month of March 1989, saw changes in the weather patterns throughout
most of California, as a total of seven storm periods affected the Sierra
Nevada mountain range. Only two of these systems, March 1-2 and March 25,
1989, deposited appreciable precipitation over the Kern River watershed.

The first three weeks of April 1989 were dry with much above normal
temperatures. Two minor storm systems passed through the watershed after
April 23, however, precipitation amounts for the month averaged less than 207
of normal. During May 1989, storm periods were lacking in moisture and short-
lived and did little to increase the water yield of the basin.

Temperature

Isabella, California 1989 mean air temperatures (°F) with comparative
averages were as follows:

Variance Variance

1989 from 1989 from

Actual Average Norm Actual Average Norm
Jan 41.8 43.8 -2.0 Jul 78.4 79.6 -1.2
Feb 43.4 47.1 -3.7 Aug 74.3 78.0 =3.7
Mar 52.7 50.0 +2.7 Sep 68.4 72.0 -3.6
Apr 61.7 54.4 +7.3 Oct 58.6 61.8 -3.2
May 63.0 63.3 -0.3 Nov 51.8 51.2 +0.6
Jun 72.1 72.5 -0.4 Dec 44.2 44,6 -0.4

Snowpack

Listed below are approximate readings in inches of water content for the



eight remote snow sensor sites located within the Kern River basin on April 1,
1989, with April lst historical average water contents of same shown for com-
parison:

Upper Casa
Tyndall Crabtree Chagoopa Wet Tunnel Vieja Beach
Creek Meadow Plateau Pascoe Meadow Guard Meadows Meadows
April 1,
1989 21.8 11.8 20.8 23.9 17.0 5.4 13.7 2.4
April 1
Average 27.7 19.8 21.8 24.9 30.3 15.6 20.9 11.0

During March 1989, water content of the snowpack at elevations under
9,000 was depleted as much as 307 due to above normal temperatures. Kern River
natural flow for the month of March 1989 totaled 67,430 acre-feet, 1047 of the
long-term average. The pattern of early, quick runoff continued into April.
Kern River runoff during March-April of 1989 was 967 of the historical average
for the period. Runoff from the remaining months of 1989 was 427 of the
historical average.

Forecasts
The State of California, Department of Water Resources issued the following

forecasts of Kern River runoff into Isabella Reservoir for the 1989 April-July
snowmelt period:

February 1, 1989: 477 of average (230,000 acre-feet)

March 1, 1989: 49% of average (240,000 acre-feet)

April 1, 1989: 517 of average (250,000 acre-feet)

May 1, 1989: 457 of average (220,000 acre-feet)
Runoff

Actual 1989 April-July Kern River inflow to Isabella Reservoir was 230,495
acre-feet (47% of average). Peak inflow occurred on April 20, 1989 at 1,921
cubic feet per second. Calendar year runoff at First Point of Measurement
totaled 397,038 acre-feet, 54% of the long-term average and 707 of the historical
median.

By month Kern River runoff as measured at First Point during 1989 with
historical ranking (#1 is lowest on record) was as follows:

Runoff in Runoff in

Acre-Feet Rank Acre-Feet Rank
Jan 15,947 16 Jul 21,378 16
Feb 23,528 30 Aug 13,010 20
Mar 67,430 67 Sep 10,213 23
Apr 91,380 57 Oct 10,824 23
Mav 71,849 19 Nov 10,707 8
Jun 49,823 14 Dec 10,949 3
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Storage

On January 1, 1989, Isabella Reservoir contained 73,545 acre-feet of
water. Peak storage volume for 1989 was reached on June 1, with 184,801
acre-feet. On December 31, 1989, 85,978 acre-feet remained in storage behind
Isabella Dam, constituting 157 of the lake capacity and 567% of the 36-year
average December 3lst carryover storage volume of 153,170 acre-feet,

Operations

Kern River regulated flow during the 1989 calendar year amounted to
348,773 acre-feet, 47% of the 1954-1989 average regulated flow at First Point
of Measurement of 735,109 acre-feet. Peak regulated flow occurred on July 13,
1989, with a mean daily discharge of 1,155 cubic feet per second. This peak
flow coincided with a requested 1,650 cubic feet per second turbine flow test
at the Rio Bravo Hydroelectric Project. The average daily June-July 1989

summer irrigation demand was 916 cubic feet per second as computed at First Point.

The total water yield of the Kern River basin and its surface storage
reservoir in acre-feet during 1989 is summarized as follows:

Kern River Computed Natural Flow......-.civevenaenn 397,038 +
Isabella Reservoir Withdrawal............. E S [ 3 uEae ( 12,437) +
Isabella Reservoir EvaporatioN....eeeeeecessssssss 33,497 -
Kern River Diversions Above First Point........... 2,331

Kern River Regulated Flow at First Point....... . BX° 348,773 =

Deliveries to Second Point of Measurement for Buena Vista Water Storage
District during calendar year 1989 totaled 7,069 acre-feet with a maximum
daily flow rate of 260 cubic feet per second. In addition, 6,870 acre-feet
of banked groundwater was produced from extraction wells located within the
City of Bakersfield's 2,800 Acre Recharge Facility and delivered via the
Kern River Canal for irrigation use by the Buena Vista Water Storage District.
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Year: 1989

Kern River Corduit at Rlterrate Second Point (Total Flow)

DISCHARGE IN CUBIC FEET PER GECOND

DEC
}z========

acT NOV

SER

FEB MAR APR MAY

JAN
=|========z|

CoDOD

SO D

COOOD

(=R R = e

OOV

oo

CoTOoD

~EhBd

cCocoQ

QOO0 OoO

SELEL

oo C

SO

SoOoOoO

CSOOOW

ool

coocoo
LYo )
as

SoCow

— o — —

SoCcoC

LIERE

U"g“‘lmo

[ = R o R

cCoToSO

SO

(=R i

SOoToO

cCoToo

oOoCcCOoOC

— o —

DO oCO

OOMuO
Ry

—

oo oS O

RREF

SO OO

SO0

SCOODO

Soooo

SoooC

Soooo

CoDOO

OSOoOCOoC

CoDOO

oCoCcCOoOC

cCoooD

SRITI3

oo0oo

SO D

[ =X R e =]

SO O

(= =L X )

SCoooLO

ocSCoCoo

DOoOCoO

SO0 O

ocooow

ocoo®

o o I~
RzexEs
=

Sooow

SO oe

oo

oo

SoCcoo

SOoOToO

(=X KR g

SO OoD

(=X R i

oo

cSCooo

R b

~ ol Q,
PNURY

ocCoQoX@

Soo

O~-mM
SRS

01

0!

01

01

01

95|

ooooio
1
i
i
i
i
1
NG DR T |
clcocloioioim
(e ]
2
e
~
cilioclociclo
-
n
.
clololaollold
s
=)
-
oclcloclialimio
[ B Y] T T
@ | a1 @
H
.
mimioimiu
@ |
o | —
cioloiolcioe
~™ QO
Rilauioiglinl?
~ o=
5 -l Z
-— g =
=
gigioinlcis
p: S @ || ad
N D 2
ooooo§
—
g
algiolEmnT R
< |~ o
5
X v~
L B
==
=]
[==
o
> | > g a=
iz w |l e
= i
§§ =
2 b= it
SlslziaEid
-3 Eg
elgixzl¥li=

IS5



Conveyed via Kern River Canal

Water Extractions from 2800 Acre Recharge Facility
(Includes Olcese Wells ¥1-6 & City Domestic Pump Stations #22 & 24)
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Year: 1389

First Point Diversions to First Point Group Lands
Below Second Point of Measurewent

DISCHARGE IN CUBIC FEET PER SECOND

(All Scurces)
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Instantaneous Kern River/State Water Exchange

Kern Delta Water District/Iwprovement District No. 4
(Delivered via Arvin-Edison Canal/Kern Island Canal Siphon Installation)

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1383

216 |
====|

153 |
17,285

131
782

1,178 |
TOTAL AC.FT.,

Total Flow via the Eastside Canal Headgate

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1989

Total Flow via the Stine Canal Headgate

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1989

City of Bakersfield Diverted to North Kern WSD
(2800 Acre Well Water Purchase)

DISCHARBE IN CUBIC FEET PER SECOND
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Year: 1989

Diverted to Cawelo Water District
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City of Bakersfield Diverted for Kern-Tulare WD
(Kern—Tulare WD/Cawelo WD Exchange)
(Basic Contract)

DISCHARGE IN CUBIC FEET PER SECOND
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rovesent District No. 4 Exchange)
{(Basic Contract)

City of Bakersfield Diverted for Rag Bulch WD

(Rag Gulch WD/Imp
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STATUS  OF  CONTRACT

per terms of
Rosedale Rio Bravo Water Storage District

Service Agreement, dated August 31, 1961.

Quantities in acre-feet
I (1) | | s=====s======= 1?-1-)::0?;;::
I | | KERN RIVER | KERN RIVER | (2) | CONTRACT

ss============|  FRIANT- |  TOTAL | BASIC | BRSIC | CARRY | BALANCE (3)
=========|  TOTAL l KERN | KERN RIVER | CONTRACT | CONTRACT | FORWARD  |-=-==---——-
Year | DELIVERED | DELIVERED | DELIVERED | DELIVERED | OBLIGATION | OVER (UNDER) | (4) 60,000
1976 1 0 L 0 = 0 1 0 1 10, 000 = (10,000)2 50,000
1977 1 2,199 a 0 ‘ 2,199 : 2,199 : 10,000 : (7,801)1 42,199
1978 h 16, 363 1 4,311 a 71,99 2 10,000 : 10,000 : 0 z 42,199
1979 z 14,568 1 9,921 i 4,647 z 4,647 : 10, 000 2 (5,353): 36,846
1980 z 70,790 2 4,167 : 66, 623 ﬁ- 10,000 : 10, 000 : 0 5 36, 846
1981 z 773 : 0 ﬁ 173 : 173 : 10, 000 t (9,227)2 27,619
1982 1 ae, 374 : 40,393 1 47,779 u 10,000 : 10,000 : 0 : 27,619
1983 = 134,534 1 1, 440 z 133,094 1 10,000 2 10, 000 : Q : 27,619
1984 : 38, 854 : 0 : 38, B34 t 10,000 l 10,000 2 0 2 27,619
1985 : 20,69 u 0 : 20,694 : 0 2 10,000 : (10,000): 17,619
1986 i 87,76l : 5,209 = 82,552 = 20,000 l 10, 000 z 10,000 = 27,619
1987 1 6,000 : 0 : 6,000 l 0 : 10, 000 : (10,000): 17,619
1988 1 7,845 z 0 z 7,843 2 0 : 10, 000 1 (10,000): 7,619
1989 -: 4,300 : 0 : 4,300 i 0 = 10,000 : (10,000)1 (2,381)

{1) Not less than 5,000 acre-feet for any consecutive 5-Year pericd.

(2) Limit 30,000 acre-feet during any One year.

(3) Gross limit of 60,000 acre-feet.

{4) Pursuant to Article 3.2 of 1976 Agreement No. 76-80; City of Bakersfield
carryover credit was 60,000 acre-feet as of January 1, 1976.
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STATUS  OF  CONTRACT

ROSEDALE RIC BRAVD WATER STORAGE DISTRICT

Cumulative Miscellaneous Water Balance
Pursuant to June 6, 1376 Agreement No. 76-80

Quantities in acre-feet

| (E)
| END of YEAR
| CUMULATIVE
| (R) | (B | (C) | (D) | MISC. WATER
| TOTAL CITY | RRBWSD | MISC. WATER | OVER | BALANCE
==============| MISCELLANEOUS | 1/3 SHARE | DELIVERED | (UNDER) |mm———
Year | WATER | OF MISC. | TO RRBWSD (1) | 1/3 SHARE | 0
| | | | |
1977 | 01 01 01 01 0
| | | | |
1978 | 79,473 | 25,138 | 29,405 | 4,247 1 4,247
| | | | |
1979 | 34,0805 | 11,628 | 01 (11,628)1 (7,381)
| | | | |
1980 | 81,572 | 27,191 | 28,246 | 1,055 | (b, 326)
| | | | |
1981 | 1,634 | 343 | 01 (545 | (6,871)
| | | | |
1982 | 184,335 | 61,445 | 37,7719 1 (23,666) 1 {30,937)
| ] | | |
1983 I 64,686 | 21,562 | 12,292 | (3,270 | (33,807
| | | | |
1984 | 96,816 | 18,939 | 20,856 | 1,917 ) (37,890}
| | | | |
1985 | 90,3537 | 16,846 | 20,69 | 3,848 | (34, 042)
| | | | |
1986 | 161,307 | 53,769 | 56,390 | 2,821 | (31, 221)
| | | | |
1987 | 01 01 6,000 | 6,000 | (23,221)
| | | | |
1948 | 2,157 | 719 | 7,845 | 7,126 | (18,099)
| | | | |
1989 | 3,838 | 1,279 | _ 4,500 | 3,221 | (14,874)
Notes:

(1) Includes water delivered pursuant to Article II, Sectien 2.1 (i) (7)
of Agreement No. 76-80, "Failure to Accept Water".
Column (B) = Column (R) x 1/3.
Column (D) = Column (C) minus Column (B).
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of Bakersfield
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Water Extractions
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of Bakersfield
rom 2800 Acre Recharge Facility

{Other Supply — Conveyed via Kern River Canal)

Cit¥

Water Extractions

DISCHARGE IN CUBIC FEET PER SECOND
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Kern County Water Agency
Water Extractions frow 2800 Acre Recharge Facility
{S.W.P. Banked Supply —— Conveyed via Cross Valley Canal)
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NORTH KERN WATER STORAGE DISTRICT
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Year: 1989

DISCHARGE IN CUBIC FEET PER SECOND

Total Flow via the James Canal Headgate
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Year: 1989

Total Flow via the Pioneer Canal Headgate

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1989

Total Flow via the Rosedale Ranch I.D. Headgate

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1949

North Kern WSD Exchange Water Delivered to I.D. #4
(Per terms of NKWSD/I.D. #& Exchange Agreement Dated 9-09-88)

DISCHARBE IN CUBIC FEET PER SECOND
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.D. ¥4

ge Water Delivered to [

North Kern WSD Exchan
(Per terms of NKWSD/I.D. #4 Exchange Agreewent Dated 11-29-89)

DISCHARGE IN CUBIC FEET PER SECOND
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COST ALLOCATION AND WATERMASTER SUMMARIES
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KERN  RIVER  WATERMASTER
ISABELLA RESERVOIR INTER-DISTRICT RENTAL CHARGES

— Pursuant to paragraph 9e, pages 10 and 11 of
Kern River Water Rights and Storage Agreement,
dated December 31, 1962

COMPUTED YEAR: 1989

I Acre-Foot Days of Irripation Storage | Isabella
1 : | 0. &M
Year | NKWSD (1) 1  BVWSD ! Total A.F.D. | Charges (2)
I I | !
1985 | 55,300,036 | 27,707,421 | 83,007,477 | $159, 115
| | 1 I
1986 | 83,751,813 | 38,737,344 | 122,489,337 | $139, 115
| I | |
1987 | 44,313,663 | 20,507,368 | 64,821,031 | $159, 115
I | | |
1988 | 21,138,075 | B,79,656 | 29,934,731 | (3) § 5,936
I | | !
1989 | 20,511,780 | 9,907,397 t 30,419,177 1 $194, 006
I | v | == |=== :
%Year | 225,035,387 | 109,656,386 | 330,691,773 | $677, 287
Totals -
- Interest/Rental Charge on Storapge Purchase...... $1, 143,250
{Paragraph 9e, pages 10 and 11) ==============
- Total 9-Year Operation & Interest Charge........ $1,820,537
Total 9-Year Cost $1,820,537 $0. 0055052
Total 3-Year Use 330,691,773 Rental Charge
Per
Acre-Foot Day
TOTAL 1989 HACIENDA WD Acre-Foot Storage Days = 323, 869
TOTAL 1989 HACIENDA WD Share of 1989 Storage Costs = $1,793.97

(1) Includes Hacienda Water District Storage when such storage occurs...

(2) § 32,603 per year through 1973; $ 66,038 per year 1974 through 1978;
$ 91,598 per year 1979 through 1983; $139,115 per year 1984 through
1988; $194,006 per year 1989 through 1993... (includes contract
adwinistration charges by the U.S.B.R.)

{(3) Reflects downward adjustment of 1988 Isabella Reservoir O. & M. Charges...
(Reconciliation between Corps of Engineers and Kern River Watermaster for
overcharges incurred by Watermaster during the period of 1982-1987)
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