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KERN RIVER IN REVIEW
1988

Introduction

The 1987-1988 Water Year on the Kern River was marked by the re-
occurrence of extended dry periods throughout the southern Sierra
Nevada mountain range during the November-March snowpack accumulation
period. The most severe of these periods was between January 18, 1988
and February 26, 1988, an interval of 40 days during which a total
absence of precipitation was experienced throughout the Kern River
watershed.

Rainfall amounts of less than 207 of normal were encountered
over the basin during the month of March and the first half of April.
Mid-April rainshowers and snowfall brought about a brief interruption
in the dry weather pattern, but did little to overcome the effect of
previous month's dryness.

Runoff from the Kern River basin as measured near Bakersfield
during the 1988 April through July snowmelt season amounted to 162,043
acre-feet, 347 of average and 10th driest of the 95 years that Kern
River flow has been measured and recorded. The critically low runoff
from the Kern River basin during 1988 coupled with the 447 of average
water yield during the 1987 snowmelt season, resulted in Isabella
Reservoir storage being reduced to 72,638 acre-feet as of December 9,
1988, its lowest level since February 8, 1978.

Precipitation

Monthly precipitation amounts as recorded at Isabella Dam and
Reservoir during the 1987-88 Water Year were as follows:

Month Inches % of Normal Month Inches % of Normal
Oct. .62 2077 Apr. 1.41 1527
Nov. .87 767 May .50 1797
Dec. 1.36 727 Jun. .05 507
Jan. 1.80 877 Jul. .51 5677
Feb. .40 237 Aug. .00 07
Mar. .24 197 Sep. .00 07

The initial rainfall of the 1987-88 Water Year occurred over the
Kern River watershed on October 21, 1987. A series of weak cold frontal
systems affected the basin through mid-November, followed by 20 conse-
cutive days of dry weather. Beginning the 4th of December 1987, storms
began moving inland from the Pacific Ocean on a regular basis. Rainfall
amounts in the southern Sierra Nevada during December 1987 and much of
January 1988 were near normal.



Total precipitation at Isabella Reservoir during the 1987-88 Water
Year was 7.76 inches, 74% of normal. This total was bolstered by thunder-
storm activity over the western and southern portions of the watershed
during late June and July. A sharp rise in Kern River North Fork flow
on June 21-22, 1988 was related to this activity, and resulted in peak
inflow to Isabella Reservoir for June occurring on the 22nd day of the
month.

Temperature

Isabella, California 1988 mean air temperatures (°F) with comparitive
averages were as follows:

Variance Variance
1988 from 1988 from
Actual Average Norm Actual Average Norm
Jan. 42.3 43.8 -1.5 Jul. 80.2 79.6 +0.6
Feb. 48.5 47.1 +1.4 Aug. 77.9 78.0 -0.1
Mar. 50.8 50.0 +0.8 Sep. 72.5 72.0 +0.5
Apr. 55.1 54.4 +0.7 Oct. 66.1 61.8 +4.3
May 59.6 63.3 =3.7 Nov. 50.3 51.2 -0.9
Jun., 70.3 72.5 -2.2 Dec. 43.1 44,6 -1.5
Snowpack

Listed below are approximate readings in inches of water content
for the eight snow sensor sites located within the Kern River basin on
April 1, 1988, with April 1lst historical average water contents of same
shown for comparison:

Upper Casa
Tyndall Crabtree Chagoopa Wet Tunnel Vieja Beach
Creek Meadow Plateau Pascoe Meadow Guard Meadows Meadows
April 1,
1988 18.6 8.9 9.0 12.2 0.4 0.0 3.9 0.0
April 1
Average 27.7 19.8 21.8 24.9 30.3 15.6 20.9 11.0

Snowmelt began to occur at elevations below 9,000 feet in the Kern
River basin as early as February 23, 1988, due to unseasonably warm weather.
Several snow sensor sites were virtually bare by the 27th of March, lending
to further reductions by forecasters in Kern River April through July runoff
predictions.

Forecasts

The State of California, Department of Water Resources issued the
following forecasts of Kern River runoff into Isabella Reservoir for the



1988 April-July snowmelt period:

February 1, 1988: 53% of average (260,000 acre-feet)

March 1, 1988: 417% of average (200,000 acre-feet)

April 1, 1988: 287 of average (140,000 acre-feet)

May 1, 1988: 29% of average (145,000 acre-feet)
Runoff

Actual 1988 April-July Kern River inflow to Isabella Reservoir
was 162,098 acre-feet (337% of average). Peak inflow occurred on May 16,
1988 at 1,439 cfs. Calendar year runoff at First Point of Measurement
totaled 294,685 acre-feet, 40% of the long-term average and 527 of the
historical median.

Storage

On January 1, 1988, Isabella Reservoir contained 143,410 acre-feet
of water. Peak storage volume for 1988 was reached on June 6, with
158,189 acre-feet. On December 31, 1988, 73,545 acre-feet remained in
storage in Isabella Reservoir, constituting 137 of the lake capacity and
47% of the 35-year average December 31lst carryover storage volume of
155,090 acre-feet. As depicted in the above storage balances, approxi-
mately 70,000 acre-feet of water was withdrawn from Isabella storage
to meet the 1988 irrigation demands.

Operations

Kern River regulated flow during the 1988 calendar year amounted
to 335,473 acre-feet. Peak regulated flow occurred on July 21, 1988,
with a mean daily discharge of 1,139 cfs. The total water yield of the
Kern River basin and its surface storage reservoir 1in acre-feet during
1988 is summarized as follows:

Kern River Computed Natural Flow........ He T ceeees 294,685 +
Isabella Reservoir Withdrawal........ccccceee . oje 3 69,863 +
Isabella Reservolr Evaporation........... PR 27,004 -
Kern River Diversions Above First Point............. 2,071 -

Kern River Regulated Flow at First Point............. 335,473

Deliveries to Second Point of Measurement for Buena Vista Water
Storage District during calendar year 1988 totaled 6,983 acre-feet with
a maximum daily flow rate of 131 cubic feet per second. In addition,
3,718 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: 1988

Kern River Conduit at Alternate Second Point (Total Flow)

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1988

Below Second Point of Measurement

First Point Diversions to First Point Group Lands

DISCHARGE IN CUBIC FEET PER SECOND

(A1l Sources)
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Year: 1988

Flow

via Kern River Canal

Second Point Group

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1988

Friant-Kern Inflow to Kern River Channel (Total Flow)

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1988

Total Flow via the Stine Canal Headgate

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1988

Kern Delta Water District/Improvement District No. 4

DISCHARGE IN CUBIC FEET PER SECOND

Instantanecus Kern River/State Water Exchange
{Delivered via Arvin—Edison Canal/Farmers Canal Pump Installation)
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Year: 1988
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Kerni Delta Water District Diversions
via First Point Conduit (River Canall
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DISCHARGE IN CUBIC FEET PER SECOND
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City of Bakersfield Diverted to Cawelo Water District

(Basic Contract)

DISCHARGE IN CUBIC FEET PER SECOND
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City of Bakersfield Diverted to Cawelo Water District

Year: 1988

(2800 Acre Well Exchange)

DISCHARGE IN CUBIC FEET PER SECOND
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Diverted to Cawelo MWater District

{Non—Kern River)

City of Bakersfield

Year: 1988

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1988

Buena Vista WSD Diverted to Cawelo WD

DISCHARGE IN CUBIC FEET PER SECOND
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rovement District Number &

Cawelo Water District Exchange Water

Delivered to Im

{Pursuant to CWD/ID 84 Le

DISCHARGE IN CUBIC FEET PER SECOND

f

ter Agreesent Dated August 10, 1388)

SOODOODOD
[
Ll
=
OSOOOD
3
=
DOOOD
—
2
T gy
leagze
ﬁq
:
e

5!
=
I
F LU IR s e
OODOD
=
—
[puprpupupn
|
iI
i
i
' ODOOOO
x|
*
DOOOD
(-
=3
OO

——— —

OOoOOOC

——— ——

OO0

——— ——

OCCOOD

—— i ——

OO

DODOO

OO0

QOO0OOO

OOOOO

———

OSOOOO

——— — —

OO0

—————

OO

———— ——

CODOO

——— —

OO0

———— —

OCOOCOO

—————

COoODOO

— S — ——

OO0

——— ——

OCOOOO

———— —

OOOOO

COOOOO

01

01

01
01
01
01
01

1,008

> (=1 (=] > (=]
.
=
| T
d
NIRRT
o [ =] (Y- d
B < Bis
(=
BB =88
o . - . - L
[=1] [—~] (=] (=] < E
g
(=1 <> <> < <> (=]
(=1 (=] [—] > (=1 §
p—
=
Py
x
(=] [~ [—3 (=] (=] ﬂ

01
01
01
01
01

01
01
01
01
01

508 MAXIMUM,

01
01
01
01
01

MAXIHMUM DAY
MINIMUM DAY
TOTAL AC.FT.
WHOLE YERR:-

48



DEC

Year: 1988

acT

Improvement District Number 4 Exchange Payback
Delivered to Cawelo Water District

{Pursuant to ID #4/CWD Letter Agreement Dated December 22, 1988)
JUL

DISCHARGE IN CUBIC FEET PER SECOND
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Cawelo Water District Exchange Water Delivered

Year: 1988

Company

to Kern River Canal & Irrigatin
{Pursuant to CWD/City of Bakersfield Exchange agreeuent Dated 8-24-88)

DISCHARGE IN CUBIC FEET PER SECOND
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ae Water Delivered
istrict

(Pursuant to CWD/City of Bakersfield Exchange Agreement Dated 8-24-88)

City of Bakersfield Exchan

to Cawelo Water Year: 1988

DISCHARGE IN CUBIC FEET PER SECOND
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City of Bakersfield Diverted for Kern-Tulare WD

Year: 1988

via firvin-Edison Turnout

DISCHARGE IN CUBIC FEET PER SECOND
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(Basic Contract)

City of Bakersfield Diverted for Kerr—Tulare WD
{Kern-Tulare WD/Cawelo WD Exchange)

DISCHARGE IN CUBIC FEET PER SECOND
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City of Bakersfield Diverted for Rag Gulch WD
(Rag Gulch WD/lmwprovesent District No. 4 Exchange)
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Year: 1988

City of Bakersfield Diverted for Rag Gulch WD
via fArvinEdison Turnout
{Basic Contract)

DISCHARGE IN CUBIC FEET PER SECOND
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Buena Vista Water Storage District

Extractions from 2800 Acre Rechar

Year: 1988

DISCHARGE IN CUBIC FEET PER SECOND

ge Facility

(Kern River Banked Supply)
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Year: 1988

Total Flow via the Rosedale Channel at Head (Rll Sources)
{Diverted from Kern River Channel)

DISCHARGE IN CUBIC FEET PER SECOND
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STRTUS  OF  CONTRACT

per terms of
Rosedale Rio Bravo Water Storage District

Service Agreement, dated August 31, 1961,
Quantities in acre-feet

| | : KERN(;;VER : KERN RIVER : (2) | CONTRACT
ss======s=====|  FRIANT- | TOTAL | BASIC | BASIC |  CARRY | BALANCE (3)
======| TOTAL |  KERN | KERN RIVER | CONTRACT | CONTRACT | FORWARD  |—
Year | DELIVERED | DELIVERED | DELIVERED | DELIVERED | OBLIGATION | OVER (UNDER) | (4) 60,000
1975—-: 0 : 0 l| o': 0 ‘1 10,000 : (10,000): 50, 000
1977 : 2,199 : 0 : 2,199 II 2,19 : 10,000 : (7,501}: 42,199
1978 : 76, 365 Il 4,371 il 71,99% : 10,000 It 10,000 : 0 : 42,199
1979 l| 14,568 II 9,921 !i 4,647 : 4,647 : 10,000 : (5,353): 36,846
1980 | 70, 790 II 4,167 Il 86,623 II 10,000 : 10,000 : 0 : 36,846
1981 : 773 : 0 II 773 : m : 10, 000 : (9,327)1 27,619
1982 : 88, 374 : 40,595 II 47,79 : 10,000 : 10, 000 Il 0 || 27,619
1983 : 134,534 : 1,440 II 133,09 I| 10,000 : 10,000 || 0 || 27,619
1984 : 38, 854 : 0 : 38, 854 : 10, 000 : 10, 000 Il 0 : 27,619
i
1985 || 20, 694 : 0 : 20,69 I| 0 : 10, 000 | uo,ooo): 17,619
.
196 | 87,761 : 5,209 : 82,532 il 20,000 : 10,000 : 10,000 : 27,619
1987 : 6,000 : 0 l; 6,000 II 0 : 10, 000 || (10,000): 17,619
1988 II 7,845 : 0 : 7,845 : 0 : 10,000 : (10,000): 7,619

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

(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 RIO BRAVO WATER STORAGE DISTRICT

Cumulative Miscellaneous Water Balance
Pursuant to June 6, 1976 Agreement No. 76-80

Quantities in acre-feet

| (E)
| END of YEAR
| CUMULATIVE
| (A | (B) | (C) | (D) | MISC. WATER
1 TOTAL CITY | RRBWSD | MISC. WATER | OVER | BALANCE
==============| MISCELLANEOUS | 1/3 SHARE | DELIVERED | (UNDER) | m——
Year | WATER | OF MISC. | TORRBWSD (1) | 1/3 SHARE | 0
| | | | |
1977 | 01 01 01 01 0
| | | I |
1978 | 79,4713 | 25,198 1 29,403 | 4,247 | 4,247
| | | | |
1979 | 34,885 | 11,628 | 01 (11,628) 1 {7,381)
| | | | |
1980 | 81,572 | 27,191 | 28,246 | 1,035 | {6,326)
| | | | |
1981 | 1,634 1 343 | 0l (349 | {6,871)
| | | | |
1982 I 184,335 | 61,445 | 37,79 1 (23,666) | {30,337)
| | | | |
1983 | 64,686 | 21,362 | 12,292 | (9,270) 1 {39, 807)
| | | | |
1984 | 9,816 | 18,939 | 20,856 | 1,917 | (37, 890)
I | | | |
1985 | 50,337 | 16,846 | 20,694 | 3,848 | (34, 042)
| | | | I
1986 | 161,307 | 33,769 | 96,390 | 2,821 | (31,221)
| | | | |
1987 | 01 01l 6,000 1 6,000 | (25,221)
| | | | |
1988 | 2,157 | 719 | 7,845 | 7,186 1 (18,095}
Notes:

{1) Includes water delivered pursuant to Article II, Sectiom 2.1 (i) (7)
of Agreement No. 76-80, "Failure to Accept Water".
Column (B) = Column (R) x 1/3.
Column (D) = Coluwn (C) minus Column (B).
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NORTH KERN WATER STORAGE DISTRICT
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Year: 1988

North Kern Water Storage District
Class 2 Irrigation Deliveries

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1988

Poso Creek Natural Flow as Measured at Highway "99°

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1988

Total Flow via the Jamwes Canal Headgate

DISCHARGE IN CUBIC FEET PER SECOND
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Year: 1988

Total Flow via the Pioneer Canal Headgate

DISCHARGE IN CUBIC FEET PER SECOND
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Total Flow via the Rosedale Ranch I.D. Headgate Year: 1988

DISCHARGE IN CUBIC FEET PER SECOND

DEC

-—

My

FEB

JAN

COoOOOO

OO O

COOOO

COO0ODO

COOOO

OO0

COOOO

COOO0O

COOQDO

—— e —

COO0OC

COOOO

OODOOO

————— —

QUM - D

CSOOOO

OOOOO

COCOO

COCOO

CSCOOOO

COOOC

—— —— —

OOOOC

———— —

OO

COO0OO

—— s —

CODOD

— v — . —

CO0OD

—— —— —

COOOO

—— —— —

OO
B~

OO0

—— —— —

CODOO

—— —— —

COOOQ

— . —

OO0

OO0

——— —— —

COODO

—— e —

COOOC

—— i —

COOOO

QOO0 O

—— —— —

OCOOOQ

—— —— —

COOOQ

—— — o —

COOoOOO

CSOOOO

OO0

——

OOOOD

COCOC

————— —

COOOO

OOOOCO

OO0

COOOO

OSCOOOO

- ——— —

CODOO

COOODO

—— — e —

COO0OO

COOOC

CSOoOO0OO

DOOOC

COOOO

—— —— —

OO

SOOOO

QOO0

—— i —

COOOO

COOOO

COO0OO

COTOO

—— —

COOOO

———— —

PN BN EVE S

(=R ~R=d ==

DOOOO

CODOD

SCOOOO

CODOO

COOOO

COOOO

OCOOCOO

OO0

COO0OO

(=X~ R =)~}

COOQRO

—— e —

YRS

01l

01

01

61

01

01

31

———————————————————— —— —————— —————— ———————

ciloic|lojolio
cioiololio
=
(1
ooooog
—_
clojo|lojoilo
ooooos"
ojiolojolione
ooooo§:
Py
=z
—y
=
ociojojololle
ololoiole

MAXIMLM,

oo IO |IOoNo IO

oo QONo
=]
[t
(=)
=

MINIMUM DAY
AN

TOTAL AC.FT.

WHOLE YEAR:-

88



North Kern WSD Exchange Water Delivered to I. D. No., &
{Per terus of NKWSD/I.D. #4 Exchange Rgreewent Dated 12-08-87)

Year: 1988
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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: 1988

| Acre-Foot Days of Irrigation Storage | Isabella
Year : NKWSD (1) | BVWSD | Total A.F.D. : C:ar;e: (2)
1984 : 66,297,475 : 34,172,985 : 100, 470, 460 : $159, 115
1983 II 59, 300, 056 : 27,707, 421 : 83,007,477 : $159, 115
1986 : 83,751,813 : 38,737, 544 : 122, 489,357 : $159,115
1987 : 44, 313,663 : 20, 307, 368 : 64, 821,031 : $1539,115
1988 : 21,138,075 : 8,796,656 : 29, 954, 731 : (3) § 5,936
-Year : 270,821, 082 : 129,921,974 : 400, 743,056 : $642, 3%
Totals
- Interest/Rental Charge on Storage Purchase...... $1, 143,250
(Paragraph 9, pages 10 and 11) SE=sTEESEIEEES
- Total 5-Year Operation & Interest Charge........ $1,785, 646
Total 5-Year Cost $1, 785, 646 $0, 0044358
Total S-Year Use ) 400, 743, 056 ) Rental Charge
Per
ficre—Foot Day
TOTAL 1988 HACIENDA WD Acre—Foot Storage Days = 1,238,438
TOTAL 1988 HACIENDA WD Share of 1988 Storage Costs = $5,518.23
sz=ss=msooooos

{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... (includes contract administration charges by the U.S.B.R.)

{3) Reflects dowrward adjustment of 1988 Isabella Reservoir 0. & 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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