REDACTED

USACE WATER CONTROL MANUAL
FOR
MALHEUR RIVER RESERVOIRS

These Projects are considered authority of Section 7 for the U.S. Army Corps
of Engineers. The Malheur River Reservoirs are operated and owned by the
U.S. Bureau of Reclamation.

U.S. Bureau of Reclamation Area Office Manager
Contact Number: 208.383.2248

U.S. Army Corps of Engineers
Chief of Hydrology: John Heitstuman, P.E., D.WRE
Contact Number: 509.527.7293
Water Management Program Manager: Jonathan Roberts, P.E., PMP

Contact Number: 509.527.7518

U.S. ARMY CORPS OF ENGINEERS, WALLA WALLA DISTRICT APRIL 1968



, ' 5 ¥ Wee T INFORVATION' REPORT
v = S o R T .3;‘:'1’ e "'L, N .'

: RESERVOIR KEGU

oy

Lo MA
L v e

-‘ \)- g .....

5

Nl -'.5

Y

) &
THZ At A

U e S vttt 4 1y
¢

e

P XN

ARMY ENGINEER 'DISTRICT
%Y WALLA VALLA, WASHINGTON. .
" - CORPS' OF ENGINEERS !':
e APRIL :1 968 33?“ ; -‘9’.7 ;

e
v
R )

=%

RS

b e -
.

o g










rld
il

TOASASTY GNV WVG SONINAS JoivM




DECEMBER 1988
WATER CONTROL MANUAL REVISIONS
FOR MALHEUR RIVER RESERVOIRS

The following revisions are provided for the updating of this Water Control
Manual. This Manual will be reviewed annually and updated if necessary.
Major revisions pertaining to format and content in accordance with
references ETL 110 2 251 and ER 1110-2-240 will be accomplished as time and
manpower become available.

DECEMBER 1988 revisions include:
a. I Pages ii & iii, Pink

JUNE 1988 revisions inciude:
2. I (P2ge i, Pink sheet)
b. N (P2ges 7-5,7-6, & 7-7)

NOVEMBER AND DECEMBER 1987 revisions include:

. Notice to Users iPink Sheet, iaie ii
; (Pink Sheet, page ii)

. Table of Contents (Yellow Sheets, pages a thru e)
Pertinent Data for Dams and Reservoirs (Blue Sheets, pages A to D)

Section 5 - N (Pages 5 1 to 5 7)

Section 7 - Water Control Management
(1) TEXT (pages 7-1 to 7-3)
(2) I (page 7-4)
(3) I (> 2 ges 7-5 & 7-6)

MARCH 1987 revisions include:

-0 QO T

2. I (P ink sheet
Pages i-ii).
b. Water Control Management:

(1) N (F2gcs 9-2 T0 9-3).

1985 revisions include:

2. N (°ink Sheet Pages

i-ii).

(1) Bully Creek Dam (Page iii)
(2) Agerficy Vallley (Page iv)
(3) Warm Springs (Page v)
c. Hydrologic Forecasts (Appendix B):
(1) Bureau of Reclamation (6 Sheets, Page B-1).
d. Water Control Management:

(1) I (P:es 9-2 10 9-3).



1385 WATER CONTROL MANUAL. STATUS SHEET
VALE PROJECT — MALHEUR RIVER RESERVDIRS, OREGON

HAPTER PLANNED
NUMBER 1TEM* ERIJRITY STATUS ALTION
I INTRODUCTION 3 4
I1 DESCRIPTION 3 4
111 HISTORY 3 & ALL MANUAL ITEMS
v WATERSHED WIli BE REVIEWED
CHARACTERISTICS 3 4 PERIODICALLY.
Y DATA COLLECTION & 4
VI HYDROLOGIC FORECASTS 2 i
VII. WATER CONTROL PLAN 1 3
VIII EFFECT OF WATER
CONTROL PLAN 2 &
IX WATER CONTROL MGT. & 4

SUPPORTING INFORMATION:
PHOTO
PERTINENT DATA

G
£+

# Includes charts & tables associated
with each chapter

5TATUS CODES
RRPPROVED MAMUALS:
i. TECHNICAL ASPECTS ADEGUATE AND Q?ﬁRGVED' FINISHED FERM (up~to—date’.
2.  TECHNICAL ASPECTS ADEQUATE AND APPROVED; DRAFT FORM (preliminary).
3. APPROVED, EBUT SOME ASPECTS INCOMPLETE OR NEED REVISION.
MANUALS NOT RPPROVED:

4. DRAFT FORM; NOT ALL RS#ECTS APRROVED.
n PORTIONG INCOMPLETE GMD/OR OUTDATED.

= INCOMBPLETE CHAPTER {report published prior o ETL 11i0-2- dq13
" Engineering and Design — Preparatiomn of Water Control Manuale "
dated 14 March 1380).

NA — Not applicable
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WATER CONTROL MANUAL REVISIONS
FOR THE MALHEUR RIVER RESERVOIRS

The following revisions are provided for the updating of this Water
Control Manual. This Manual will be reviewed annually and updated if
necessary. Major revisions pertaining to format and content in
accordance with references ETL 110-2-251 and ER 1110-2-240 will be
accomplished as time and manpower become available.

1987

1985

1984

revisions include:

a. I (o ink sheetPages
i—-ii).
b. Water Control Management:

(1) N (Pages 9 2 TO 9-3).

revisions include:

(Pink Sheet

Bully Creek Dam (Page iii

(2) Agency Vallley (Page 1iv)

(3) Warm Springs (Page v)
c. Hydrologic Forecasts (Appendix B):

(1) Bureau of Reclamation (6 Sheets, Page B-1).
d. Water Control Management:

(1) N (F¢£cs 9-2 T0 9-3).

revisions include:

2. I ( ©i ) Sheet
Pages 1i-ii).
b. Hydrologic Forecasts (Appendix B):
(1) Bureau of Reclamation (6 Sheets, Page B-1).
c. Water Control Management:

(1) I (Poge 9-1).
(2) N (P2¢cs O-2 TO 9-3).



DECEMBER 1987

WATER CONTROL MANUAL REVISIONS
FOR MALHEUR RIVER RESERVOIRS

The following revisions are provided for the updating of this Water Control
Manual. This Manual will be reviewed annually and updated if necessary.
Major revisions pertaining to format and content in accordance with
references ETL 110-2-251 and ER 1110-2-240 will be accomplished as time and
manpower become available.

NOVEMBER AND DECEMBER 1987 revisions include:

a. Notice to Users (Pink Sheet, page i)

b. (Pink Sheet, page
ii)

c. Table of Contents (Yellow Sheets, pages a thru e)

d. Pertinent Data for Dams and Reservoirs (Blue Sheets, pages A to D)

e. Section 5 - (GGG poges 5-1 to 5-7)

f. Section 7 - Water Control Management

(1) TEXT (pages 7-1 to 7-3)
(2) I (page 7-4)
(3) N (>2ccs 7-5 8 7-6)

MARCH 1987 revisions include:

(N (i nk

sheet Pages i—-ii).

b. Water Control Management:
—<Pages 9-2 T0 9-3).

(1)
1985 revisions include:

a. [ (P ik

Sheet Pages i-1ii).

a.

b.

(1) Bully Creek Dam (Page iii)

(2) Agency Vallley (Page iv)

(3) Warm Springs (Page v)
c. Hydrologic Forecasts (Appendix B):

(1) Bureau of Reclamation (6 Sheets, Page B-1).
d. Water Control Management:

) I <> %2 70 &-5).

1984 revisions include:

a. [N i - &
Sheet Pages i-ii).
b. Hydrologic Forecasts (Appendix B):
(1) Bureau of Reclamation (6 Sheets, Page B-1).
c. Water Control Management:
(1) I (Poge ©-1) .
(2) N (Pages 9-2 TO 9-3).




NOTICE TO USERS OF THIS MANUAL

Regulations specify that this Water Control Manual be published in
loose-leaf form, and only those sections, or parts thereof, requiring
changes will be revised and printed. Therefore, this copy should be
preserved in good condition so that inserts can be made to keep the manual
current.

As a continuing program it will be necessary to revise portions of
this manual annually in order to keep it up to date. Revisions to this
manual will be made by the Walla Walla District’s Planning Division -
Hydrology Branch. Whenever revisions are necessitated, new pages
containing the revised material will be printed with the date of revision
and issued to each person having a copy of the manual so that substitution
may be made.

VALE PROJECT ADDED AUG. 1984
MALHEUR RIVER RESERVOIRS i REVISED DEC. 1887
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APPENDIX B —~ FORECAST PROCEDURES

Warm Springs Inflow

Agency Valley Inflow

Bully Creek Inflow
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PERTINENT DATA
BULLY CREEK RESERVOIR
LOCATION

Approximately 9 miles Northwest of Vale, Malheur County, Oregon.

RESERVOIR
Total Capacity at Max. pool {Elev. 2523) 38,000 ac. fL.
Total Capacity at full pool {Elev. 2516) 31,378 ac. ft.
Joint use storage space : 29,978 ac. ft.
Dead Storage (Elev. 2456.58) 1,400 ac. ft.
Surface Area at full pool 950 acres
Size Approx. 3.5 miles by .5 mile.

DAM

Located onm Bully Creek sbout 12.5 miles upstream from confluence
with Malheur River.

Type rolled earth fill
Volume 1,017,000 c.v.
Maximum height 104 feet
Crest elevation 2529 feet
Crest length 2080 feet
Spillway Crest Elevation 2516 feet
Sluice Gate Crest Elevation 2494 feet
Sluiceway Capacity {Elev. 2518) 4,900 c.f.s.
Spillway Capacity {Elev. 2523) 10,200 c.f.s.
Bully Creek Outlet Capacity (Elev. 2516) 270 . f.s.
HYDROLOGY
Drainage area above dam 547 sq. miles

Reservoir Inflow:

From Diversion from
Bully Creek Malheur River
(acre—feetl) {(acre~feet)
Average Annual 18,000 6,600
Minimum Anmual 200 0
Maximum Annual 66,000 25,000

MALHEUR RIVER RESERVOIRS A REVISED DEC, 1987



PERTINENT DATA

AGENCY VALLEY RESERVOIR

Near Beulah, Malheur Counly, Oregon.

RESERVOIR
Total Capacity at full pool (Llev. 3340) 60,000 ac. ft.
Joint use storage space 60,000 ac. ft.
Surface Area at full pool 1,900 acres
DAM

Located on North Fork Malheur River about 15 miles upstream from

confluence with main stem.

Type Zoned earth fill
Volume 546,000 cu. yds.
Maximam hetght 110 feet
Crest elevation 3348 feet
Crest length 1850 feet
Spillway Crest Elevation 3323 feet
Spillway Capacity (Elev. 3340) 16,000 c.f.s.
Outlet Capacity {Elev. 3340) GO0 c.f.s.
HYDROLOGY
Drainage arca above dam 420 sq. wmi
Average Annual InTlow (1938-52) 102,000 ac. L.
Minimum Annual Inflow (1952) 160,000 ac. ft.
Maximum Anpnual Inflow (1934) 28,000 ac. ft.

MALHEUR RHIVER RESERVOIRS

]

REVISED DEC.

1987



_ © . PRELIMINARY INFORMATION REPORT S
{ PERTAINING TO RESERVOIR REGULATIONS o

- MALHEUR RIVER RESERVOIRS - )

. MALHEUR RIVER, OREGON -

"' SEGTION'1 - INTRODUCTION;

”i1§01 PURPOSErAND SCOPE‘#
Paragraph 7d Of En"lnéériné CerQlaf.No 1110 222 rEQulres that a o
;fﬁnpfellmlnary Informetion Report" pertalnleg to development of regulatlonSVGT
uFfrequlred by Sectlon 7 of the December 1944 Flood Control Act be submitted s
:when proeosed reguletlons under Sectlon 7. arelpresented te the. Chlef of '
iEeglnners\feevfeeeeeeleé h Tﬁe perpose of-thls report Le to supply backwf

ground 1nformat10n for understandlng the b351s for the proposed Sectlon 7




_ Bureau of Réclamatioﬁf .Théy“aré épérated and maiﬁpained'by the”Valg;f?'_ :

Oregon IrrigatibﬂfosErictl::Agency Valley Dém Cdntrols 420 square miles

“-bflNorth“Fork1tfibutaiyﬁérea;wand Buiiy‘Creek,Dam cohtrolé’547_5qﬁare ‘ .

tributary. There is no.significant amount of

‘miles of the Bully Creek
'Créaﬁéd'by'Harpép'Divérsibﬁ‘Dam.‘ It serves to

- diVert'ifrigatiQﬁ' y from the main river. About one-half of the

S .- P .

ea up

nage ar Oregon ‘is uncontrolled. ~




- SECTION II - BASIN DESCRIPTION .

2 01 TOPOGRAPHY AND STREAMS

The Malheur Rlver ‘one of the maJor trlbutarles of Snake Rlver and,

,'..

a part of the'Columbia_Rivér drainage'system,’is located:in'éaSt'central;j

':Oiegon: In total area the baSLn contalns approx1mately 4 800 square mlleB'

Malheur County Seat, ‘and Ontario’whichis‘lécated ‘at .the

gﬁd are Véié,

:cbnfigegéé'of?Méihéur:aﬁdiSnéke;REVé}s

2.02 ~ ECONOMY AKD'POPULATION

Agficﬁi;ure,;s a fuﬁdamenfalkbéSLSﬁfor the;ecéﬁéﬁy.6f&Méihéﬁrf06u&fy,

.“Cropsjﬁfodu¢ed-'éry fro




grown on benchlands to intensive truck cropping_on;thé‘produétive bottom - .-
. lands. The'predbmihant type of farming combines the raising of hay,’
grain, pasture, ‘and other forage crops with dairying.. Row crops such‘l?*”

fas potatoes, bnibné} and sugar beetsware raised On'better'class lands,. . -

',leestock are grazed on adjacent prlvate and publlc dry grazlng 1ands.:f

"The area is served by two branch rallroads known as the Burns and Brogan ¥

'3branches of thé Union Pacific‘SysEem"with theiruterminus at Ontairo,“

) . . - P

Oregon. U; S nghways 20 and 26 whlch traverse the area in an eastui

;espectlvely,'converge at Vale prov1d1ng

west and north—South direétion,

A good system of f

 aasy acce331b111ty to the main valleys of the baSln.-

‘The town, Vale

the Malheur Rlver BaSLn

ulation center i




3 o1 CLIMA’I‘E

The cllmate of Malheur Rlver Basln is’ semlarld characterlzed by

;relatlvely severe’ seasonal temperature extremes low humldlty, and 1lght

-‘pIEClpltatlon." In general the cllmate is subJect to the moderatlng

»

'f0cean but occa51onal 1nfluxes of polar alr masses cause brlef perlods

of extremely cold temperatures. Extreme recorded temperatures w1th1n'

annual prec1p1tatlon 15 8ﬁ99 inches for 63 years of record The seasonal




with snow- ﬁater-equlvélénﬁ of‘lé 8 1néhes.'\Loéétion:ofidlimatic-stafioﬁéf‘
1aﬁd snow coursés are sh0wn on Plate 1 Cllmatoloélcal d;ta ‘are. summarléed:'
ipn Table };ievaporatiqn'dat; on Tablg 1%. o
02 STREAMFLDW CHARACTERISTICS
Malheur Rlver and its trlbutariés ordinarily:have‘véf§'iow:floﬁs:;
during the summer, fall‘laﬁd ﬁlnter months w1th hlgh flows Cccurrlﬁg

dur1ng the 5pr1ng With melting of the accumulated snow pack ' Brlef

P
i -

"perlods of high runoff occasxonally occur during the winter as a result,

of raln or meltlng of snow from unseasonable warm temperatures. FloodsJL

The snowmelt 15 generally caused by warm w1nds, usually accompanled by

Records lndlcate that frozen ground under the snow at 1ow eleva,




25 Feb 1957

2 Mar 19107

f'z3 Dec 1964_

- 303 Jan 1965

2 Feb 1963

'?;g Mar;1952

.

‘Natural Flow ' - °

. cfs’

728,000

1. 22,800
22,600 ¢
21,800

18,000




FLOOD FREQUENCIES

s of annual fl uenc1es were

ood peak freq made 1n

Prellmlnary studle
tlons for these 5tud1e32¢~&,

od at all sta

curves were examlned and adguste¢

he natural

ver.' The perl

'1965 for Malheur Rl

hrougb 1965
tics and dral

n characterls

The computed

iwas from 1904 t
nage areas.

eﬂcy thh basx
ulatmon affects

';for con51st
s for the reg

recorded flow

_curves were obtalned by ad;usting
peak discharge

e

voirs when they exlsted Plate 3 shows

of storage reser
lng tabla summarlzea

The follow

'=freQuency curves £or vario s 1ocatlons.

f natural peak dlschargesﬂ

ce‘xnterval o

rage recurren
ale

Bully Creek ‘hear v

the ave
Natural Peak

Average Recurrenc
Interval in Years

Nalheur Rlver near Drewsey,



L3 05 CHANNEL CAPACITIES AND FLOOD DAMAGES

“The damage areas 1n Malheur Rlver B351n for whlch the reservoxr

~a

system can prov1de flood control protectlon 1is convenlently d1v1ded 1nto

. four segments as follow5'

“Channel Capacity Se.f.s.

 1 Bully Creek below dam

.'Malheur Rlver above Vale
:‘VMalhcur River through Valetn

' Mélheur Rlver below Vale:"

M'Malheur




 "sEcT1oN IV - PROJECT DESCRIPTIONS

_,4 o1 BULLY CREEK DAM

' Various schemes for developmenf of anrlrrlgatienrprOJect on Bully_
A;C¥eek‘have seee #ro?oeed 51nce 1911 :,The Bureau of Reclamatlon 1n1t1ated
. 1nveet1oaL1ons(0f thls‘Slté in 19387“-Progress 1nrtheJdevelopment plansi
fwashlnterrupted by the emergency of World War II VThe project became-a 
?part of the Columbla Rivef Basxn Report of February 1947 VA‘subSequent’-;

supplemental report on Bully Creek EXtEnSlOn, Vale Pro;ect Oregon, dated

A concretenlinEd spillway channel is'located’in’ the:righ

ontrolled by ‘ foot” square slulce. gates; with'cres at elevation




'“'2494 feet-m;efl{ﬂ-ﬂl70-f60ﬁ-free overflow spiilway'crest is“locatedi

above the slulce gates w1th crest at elevatlon 2516 feet m. s l The';

total capac1ty of the sluxce gates w1th full pool elevatlon of 2516

_feet m.s.l. is 4 900 cfs.: The total capacity of the sluice gates and-h

the free overflow sectlon at maxlmum pool elevatlon of 2523 feet m. s. 1

“ls 10,200 cfs. A general plan and sections of Bully Creek Dam are shown

on Plate 8.‘ Reserv01r storage capac1t1es are shown on Table 8 Spill-

way and outlet dlscharge capac1t1es are shown,on Plates 9 11 andle.

50fithe-re$e;yoirjarea.

P;ate;lo,isja‘me




"~ in the organlzatlon of the Warm Sprlngs Irrloatlon Dlstrlct to bulld

Warm Sprlngs Dam ln 1919 w1th prlvate capltal ralsed by the sale of bonds

voted by 1andowners erthrn the dlstrxct ' A contract between the U. S
liiCovernment and the Vele~0regon Irrrgatlon Dretrict was srgned October 22
 1926 that provrded fer the purchase of oee half interest in the Warm f;
ftSprlngs Reserv01r by the Bureau of Reclamatlon.:,The‘con;raet.alee pre; ‘.

I

v1ded for constructlon of Harpers Dlver51on Dam, main,canal; branch canals,

~Water 15 release&‘

The Splllway is a - 324- foot free k




'i'.Schedule to prevent possible encroachment on the dam freeboard during

:extreme f100ds and 80 assure the safety of the dam A general plan and

- ‘sections of the_dam"are'shownﬂon Plate 6. Reservoir_etorage capacity :

‘{8 shown on Table 6.-

4;0_4 HARPERS DIVERSION DAM

The dam is a concrete gate structure w1th

Bully Creek Reserv01r or both

The diversion head-

embankment w1ng rlslng 21 feet above the streambed
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C e CODE OF FEDERAL REGULATIONS - = 2 DEC 172
TITLE 33 - NAVIGATION AND NAVIGABLE WATERS

Chapter II--Corps of Engineers
Department of the Army

PART 208 - FLOOD CONTROL BEGULATIONS

BULLY CREEK, AGENCY VALLEY, AND WARM SPRINGS DAMS AND RESERVOIRS
MALHEUR RIVER BASIN, MALHEUR AND BARNEY COUNTIES, OREGON

Pursuant- to the provisions of Section 7 of the Act of Congress
approved December 22, 1944 (58 Stat. 890; 33 U.S.C. 709) the following
Section 208.93 is hereby prescribed to govern the use and operation of
Bully Creek, Agency Valley, and Warm Springs Dams and Reservoirs in the
Malheur River Bésin, Oregon, for flood control purposes.

208,93 BULLY CREEK, AGENCY VALLEY, AND WARM SPRINGS DAMS AND

(: ﬁ_:RESERVOIRS, MALHEUR RIVER BASIN, OREGON. The Bureau of'Reclamation?
| acting through_ghe Véle; Oregon Irrigation Distriét, shall operate .
Bully Créek, Aééﬁéy'Véllé?3 and Watrm §prings Dams and Reservoirs in

the interest of flood control, .as follows:

(a) Storage space up to 30,000 acre-feet between elevations 2456.6
feet and 2516.0 feet in Bully Creek Reservoir, up. to 60,000 acre-feet
between elevations 3263.27feet and 3340.0 feet in Agency Valley Reservoir,
and up to 95,506 acre—feeﬁ'beéween elevations 3381;5 feet and 3406.0
feet in Warm Springs Reservoir will be kept ayailéble for floodmpurposes
on a seasonal baéis in accordance with the Flood Control Regulation

Schedule currently in force.

MALHEUR RIVER RESERVOIRS 5-1 REVISED DEC. 1987
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MALHEUR RIVER RESERVOIRS 5-3

force for purposes of this Section. Copies of the Flood Control Regu-
tation Schedule currently in force shall be kept on file in, and may be
obtained from, the office of the District Engineer, Corps of Engineers,
and the Regional Director, Bureau of Reclamation, in charge of the
locality. |

(e) ﬁothing in the regulations in this Section shallrbe construed
to require dangerously rapid changes in magnitude of water releases,
or that releases be made at rates or in a manner that would be incousistent
with requirements for protecting the dams and the reservoirs from major
damage or inconsistent with safe routing of the inflow design flood.

(f) The Bureau of Reclamation shall procure current basic hydrological

data, make determznatlons of requlred flood control space reservations

R VOV - . Pi e s T wnt JF— [ — B

f from the Flood Control Regulatlon Schedule currently in force, and make

ealeul&ELQnS of pe;mlsslble.releases from.ghe.reservnlrs as are required
té accomplish the flood control objectives prescribed in thié Section.
(g) The Bureau of Reclamation shall #eep the District Engineer,
Cofpé of Engineers, currently advised of hydrological data and operating
criteria which affect the schedule of operatlon. Detaiis of the,
hydrologlc refortlno network and operatlng criteria are descrlbed 1n
"Report on Reservoir Regulations for Flood Control, Malheur River

Reservoirs.”

Qe o,
o ) bee 70 ul\_:_-}:-v H. Hesor
e e £ .
SeCIstory of the Hyme

REVISED DEC. 1987



- _ Part 2. - Forecast Schedule. This schedule applies during the
oL ”Asnowmelt season from February 1 through June 30 each year. Reservoir
) ‘reieases will be made to provide the flood-control space as rapidly

as p0551b1e without causing appreciable downstream damages. The
inflow forecast to be used is for total inflow to Bully Creek
Reservoir from the current date through June 30. -Flood control
space shall be reserved according to the following table except as
necessary to limit outflows to 3,000 cubic feet per second or
flows at the gaging station, Malheur River below Nevada Dam near
Vale, Cregon, to 8,000 cubic feet per second insofar as possible.

Forecast Inflow

Bully Creek Reservoir " Flood Control

through June 30 Space Reservation

(1,000 acre-feet) (1,000 acre-feet)
15 - ' o
_ 25 5
4 35 16
- : : ©o45 0 15
' 55 20
65 25

75 30

B, AGENCY VALLEY AND WARM SPRINGS RESERVOIRS-

Bt A7 o e B AT e

'/ T _ . . The flood control space reservations for Agency Valley and
<:': Warm Springs. Reservoirs are the maximums of the requirements as.
determined under applicable Parts 1 and 2 which follow. In the
event—that the damtender at Warm Sprlncs or Agency Valley
. Reservoirs loses communication to receive instructioms, or in

the absence of other instructions, the reservoir releases from
Agency Valley and Warm Springs Reservoirs will be made aCCOIdan to
the Rule Curve Schedules currently in force. :

2T A D .
PR A

it e ok

. Part 1. - Rule Curve Schedule, Agency Valley Reservoir. A

‘ minimum flood contrel space reservation of 10,000 acre-feet shall

be mazintained during the November 1 through January 31 period each
year. Storage in thls space may be accumulated after February 1

on the basis of a straight-line interpolation between 10,000 acre-
feet of space available on February 1 and full reservoir on March 31.
Temporary storage may be made in_ the space reservation as necessary

- to minimize downstream flood daﬂaues in -accordance with current .

river flow forecasts. In the event that the damtender loses
communicgtion to receive instructions or in the absence of other
instructions and remaining reservolr space is less than Indicated by
minimum flood contrecl space reservation, releases will be made as '
follows: (1} 1,000 cubic feet per second, 1f inflow is greater

than 1 OOO cubic feet per second; (2Z) maintgin current rate if
inflow is less than 1,000 cubic Feet per second. In oxder to

MALHEUR RIVER RESERVOIRS 5-5 REVISED DEC. 19887
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R A _ i : : )
T full capacity discharge of the outlets has been reached. The maximum
& -, " discharge reached in this manner should be continued until the
oot storage in excess of that permitted by this rule curve schedule has
{ _ .. been evacuated?
Part 2. - Forecast Schedule. This schedule applies during

the snowmelt season from February 1 through June 30 each year.
Releases for the necessary evacuation of flood control space will
be made to provide the flood control space as rapidly as possible
without causing downstream damages. The reservolir inflow forecast to
be used is for the total combined inflow to Agency Valley and Warm
Springs Reservoirs from the current date through June 30. The
indicated space reservation for each reservoir shall be kept
available according to the following table, except as necessary, io
limit downstream flows at the gaging station, Malheur River

below Nevada Dam near Vale, Oregon, to 8,000 cubic feet per

second insofar as possible.

Forecast of Combined Inflow,
Agency Valley and

Warm Springs Reservoirs Flood Control Space Reservation
through June 30 : Agency Valley Warm Springs *
{1,000 acre-feet) (1,000 acre-feet) (1,000 acre-feet)
120 0 0

160 5.3 10.7
200 10.7 21.3
) 225 - 14,0 28.0
' 300 o 18.6 37.4
,T<j;§?“' W - 400 . - - : . 24.6 - 49.4
SN 500 . - S - 30.6 61.4
el e . - 600 - o 36.6 73.4
- 700 oo 42,6 85.4

. INFLOW FORECASTS

Forecasts of inflow to Bully Creek, Agency Valley, and Wamm
Sprlngs Reservoirs shall be made accordlno to procedures contained
in the Report on Reservoir Regulations for Flood Control, Malheur

River Reservoirs.

Prepared pursuant to Flood Control Regulations for Bully
Creek, Agency Valley, and Warm Springs Reservoirs (33 CFR 208).

APPROVED - -7 Lo " 7 2
Acting Commissioner
Bureau of Reclamation

Ny, 7

DATE 9 November 1970 Actg Chref of Engineers

Lo *Space reservation in Warm Springs Qeservo~r is con51derea as
space below elevation 3406.

MALHEUR RIVER RESERVOIRS 5-7 REVISED DEC. 1687






It w111 be noted from these plates that there is a high probabillty

iof more 5pace in the reserv01rs being avallable durlng the flood potential;

.
: 5

'fseason, from November to April than is requ1red by the flood control reg
ulatlon schedule. Thls occurs as a result of the annual heavy draft of )

freserv01r storage to supply 1rr1gatlon requlrements &'Occ331ona11y, durlng

by hav;ng two 1arge'floods occur,ln the same season and only‘one month apart.

2




_from‘hﬁcontrolled'arees;' It is estlmated that the peak flow at Vale would;

jhave reached 22 600 cfs w1thout ‘the beneflt of reservoir storage.: None of'

*:the reservolrs became filled durlng the flood perlod Plate 14 shows

.regulatlon of the December 1964 flood

A 51m11ar flood agaln occurred durlng late January 1965 except that

‘The estlmated natural peak flow was about 21 800 cfs. fThere was no water'

S . . *




7and Warm Sprlngs 20 hours.” The resultlng flood hydrographs were regulated

e

4tw1ce under dlfferent assumed storages in the reserv01rs at "the beginning

of the flood Reoulatlon number one assumed that the reserv01rs contalned




szcﬁouff-m:_ - 'DISCUSSION OF FLOOD CONTROL REGULATIONS - -




72&9&2*95955 - On 1 February, 50 percent of forecasted inflow tonﬁ"

7730 September. On 1 March 50 percent of forecasted lnflow to 30 September,

; ~

:SULPIUS- On 1 Aprll 50 percent of forecasted lnflow to 30 September w1th




flood shown on Plate‘ 26 ’AaiSdfuéesrﬁ 600'acfé~%éét'6f‘éﬁfchargé storagél--

in comblnatlon with a sluice capaclty of 5 200 cfs and a spillway capacity

Lo T T : r1g1d . : .
of 5,000 cfs. The/design requiaement to release 3 000 cfs for protection




‘perlod of tlme. This flow resulted in severe bank erosion w1th prOperty

- 3V . el

“Ioss. Postflood recovery operatlons by the Corps of Englneers accomplished

: channel restoratlon at thxs Iocatlon however, addltlonal channel problems

_can be expected w1th extended perlods of dlscharges in excess of 2, 000 cfs

'Malheur Rlver below Nevada Dam near Vale Oregon, in 1967 the hydrologic_

‘-‘

structure in’ the event of a“spillway de51gn flood ‘ The regulation of thei;




,space were meintalned

'1oss of 1rr1gation water supply in some years if the 20 000 acre- feet of

AT

Reference to Plate 21 lndicates a greater than 50:;1

1 Aprll each year.f

' 3

space avaflable to store the entlre mexlmum annual 10 day and 3 day volumea

Forecast Space Reservatlons.. The-amountsAof;fleod'eeetroi"epace




" These chénges.iﬁ'fleod'reduetions'areliargely due'to restrretiohs plaeed
1:upon pr03ect operations to 1nsure safety of the’ dams during the p0351b1e

AOCCurrence of splllway desxgn floods.'

Those restrlctions are discussed

1n paragraphs 6 OZa for Bully Creek ‘and 6 02d for Warm Sprlngs _When-{

5 ’- —‘.*

greater splllway capac1ty 15 constructed at Warm Sprlngs,‘as presently

:planned by the Bureau of Reclamatlon, greater ‘use can be made of the

;voirs was used by the Bureau of Reclamatlon for economic justiflcation




SECTION VII — WATER CONTROL MANAGEMENT

7-01. General. Flood Control and irrigation interests affected by the
regulation of the of the Vale Project’s three Malheur River reservoirs
(Beulah, Warm Springs, and Bully Creek,) requires close cooperation and
coordination between (1) the Corps of Engineers and the Bureau of '
Reclamation (USBR), (2) the USBR and Water District 9 irrigation districts
(Warm Springs Irrigation District and Vale Irrigation District), and (3)
the irrigation districts and the State of Oregon Water Resources
Department. The administration of regulating programs will at all times
reflect due consideration of the integrated interests involved.
Organizational charts for the key entities involved with the operation of
the Malheur River reservoir system are shown on page 7-4 and corresponding
personnel names and telephone numbers are listed on pages 7-5 and 7-6. The
organization and responsibility of these agencies, as they relate to the
operation of the Beulah, Warm Springs, and Bully Creek reservoirs are
sumnarized in the following paragraphs.

7-(02. Bureau of Reclamation. The Regional Office, Region 1, Bureau of
Reclamation in Boise, Idaho, is directly responsible for the operation of
the Vale Project's three Malheur River reservoirs (Beulah, Warm Springs,
and Bully Creek) to accomplish the flood control and refill regulation
objectives. These objectives will at all times be in accordance with
criteria set forth in this Manual, Section V — Flood Control Regulations
Proposed (Paragraph 5-01 - Part 208 - Flood Control Regulations; Paragraph
5-02 — Flood Contrel Regulation Schedule). The Water Resources and
Operations Branch Chief is responsible for the coordination of fiocod
control and refill regulation for all Bureau reservoirs in Region 1. The
Central Spake Projects Office is responsible for implemeniing the flood
control and refill regulation plans for the three Malheur River reservoirs.
on a day-to-day basis during the flood season. The Central Snake Projects
Superintendent and his staff is also responsible for the operation and
maintenance of the Vale Project’s three dams and reservoirs. The
organization of the Bureau, as it pertains to flood control regulation and
project operation and maintenance, is shown on page 7-4 and corresponding
personnel names and telephone numbers are listed on page 7-5.

Responsibilities of the Bureau of Reclamation for flood control
include:

1. Maintenance of adequate hydrologic reporting network.
2. Collection and dissemination of hydrologic and reservoir data.

3. Preparation of periodic forecasts of runoff for the peried and
establish details of the flood control evacuation and refill

schedules.

4, Passing on runoff volume forecasts and provide flood control
regulation instructions via the Central Snake Projects Office
to the Warm Springs and Vale Irrigation Districts for making
releases from the Beulah, Warm Springs, and Bully Creek
reservoirs in order to conform with floed contrel criteria in
this Manual or as these criteria may be modified by agreement
between the Corps of Engineers and Bureau of Reclamation.

VALE PROJECT ADDED NOV. 1987
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b. Watermasters Section. Responsibilities of the Watermasters
Section include: (1) supervising watermasters, (2) deciding water
distribution questions, and (3) ensuring state law compliance in
distributions. The District 9 Watermaster is responsible for the
accounting and distributing of water within the district. Watermaster
District 9 is composed of the Warm Springs Irrigation District and the Vale
Irrigation District. Watermaster District 9 boundaries generally follow
Malheur County boundaries and also includes areas of Baker, Grant, and

Harney Counties.

7-06. Other Agencies. While not involved with project regulation, the
National Weather Service, Soil Conservation Service, and the Geological-
Survey collect support data (precipitation and temperature, snow survey
measurements, and streamflows) under contract with the regulating agencies.
This data is essential for the regulation and these data collection
programs must be supported and continued.

7-07. Public Information. The regulating agencies have an obligation to
provide pertinent regulation information to the Oregon Department of Water
Resources so that they can routinely monitor the regulation and evaluate
the effectiveness of regulation. When significant regulation and release
changes are necessary, the regulating agencies have an obligation to
provide public information news releases.

VALE PROJECT ADDED NOV. 1987
MALHEUR RIVER RESERVOTRS 7-3



MALHEUR RIVER RESERVOIRS REVISED DEC. 1987




VALE PROJECTS ADDED AUG. 1984
MALHEUR RIVER RESERVOIRS REVISED DECEMBER 1988




un ve uy L) |

LA ; : Y . 14 £ L 0 10 LuQ
856l UIDW ipaiog  ¢°3 @ ipesmdayg| || | - RELEE
UCIIDBG |OHUOD IDJDp . P _ : w :
DIIDA DDA (TSI doautbug Awsy ] e e bt e S SO EVOOR |
ITVA LV Y3ALY ¥NIHTVW “ : o :
U ....ll..'ll!ll..ﬁnll. e e A _ N
sotouanbaly abioyosig X S ; ! ]
[OAULYY WAWIXOW R P IV A M SO SV S R SR
NOOIIO “YIAN ¥NIHIYW o | \ : ; :
N TR GG N S W i 1
D e 7T .. - J.uli..ll.Jwi..i.!ﬁ.E- ..-WI E\ R M\ \ i o R T h _( T :
_ T “ AN G 77 m : m w v
; -_ e S IR N @..\\\f i S AR R et S mu.'m |
|  / | _ _ LT
- T \\\ ; - ' e + m‘, |_.a...|| Q -
! 1 i ‘ ; o
: -—t - fem - ey b T e
) _ b _“ : " m.uul
L L . 1 ﬁ : | i 1 ud N " M
_ "sioalnsay Aajjop Asusly pun sbupds Lejbm
-wIpph J0 uolniado sod Ag voipinBey {6 toN a6 o
¥ nl._
R *spooyy @blo) Bupann *$* 400 0001 _, M.w
= aspajRY ‘*Auo JjoAlesoy ool A)ing 4o uoiipiode R
jorquon pooly pauunid o Y voonBay p CoN BAIRTD 'y P oa
‘ _ “spoo|s abiny Butinp *s*3'0 anQp = 9sL3 )l ! “;E -
. . - HOoAIBSRY Yol A||ng  Sijoalasal £ |0 In uolpiedo L,_I . = & 3
joliuod pooyy ﬁmcco_a 41 cozcmgmvz ‘g "oN aMnDy ‘g i -
- =8 2 TS e P
RSOV S I 'sijoatasay Ao||oA AousBy puo sBuiidswinpy In uopmiado | “ .J o
_ : ; ” jodjuod pooy peuuoid o yim vonmnBoy 7 "oN sAInD 'y A ;
I Y : T mee e p - .,- - *LG41~7 048] pPiODBI O notoa ..Eo: JRAA N : ON BAIND Mll —
> : . v - —— + ._ ' o ; ®
. . \\? , _ - ! ‘. 153J0N] b
’ ” , S Rty o . : T . , : L s , i
i T T T T S 1N L]
/T » CCU CF 0TI ! 4 R VA
. ; : ; Ly e — S R S SR 1 — H
i L ) ; SYVIA NI IVAYIINT FIONIYUINDIY JOVEIAY_ | -
. R . h ” | w [ T SO B T RS DI Rk L ”
00 F00 L0 T S0 4 z g 0t T T T % BS 65 G'66 6360




8561 W poseg g 3 @ pamdeyg [ .| . | I
UOII2DG JOMUOT) IBIDA, A ) _ S0 [V R SRR RN B B \..\ _
DIIDA BIIRAN ‘ 4s1Q s98uiBug Awsy ‘g SRS PN AR VU N ENOU S R \ SO S
ITVA ¥VIN ¥33%D A11Nn9 P _ - \w RN
sopoucnbaly sfipyosty) o ”.“.” - _ - -
*c:cc,« WAty : \ o -.1.;
NODIIO "WIAN INFHIVW AR "
- I R Bl st RN
w BN IR [N N R |
T Ra . ]
is w i s m i :
SR
. ~ | ]
L : ‘i . ! : : m lﬁﬁ —
i “ i R : ; D e
i —* T ' 3 i R :
] R R PR E D . ..r{<.v m _ _ H.Hw,l
. I : Lo
| N R IS R A s e f,_ R R L
_ _ e —_ o _ " — ‘
1 .mmuoo: mm:u_ mc::@ *$T4'D R S D
: 0001 $O SsSB4 Lim Jjoasosay oo Ajjng 1o obb ot ke
- ! ~10§5 §O Jany 2400 (00 ‘1 £ Aq peir|nbay /g toN eAnTy g | - u..mu_r: -
. . . * -
"spooyy sbic, Burmp seyeo F——+ : _ -
i A NOQE }0 $2IBB[81 LIl HoAIBSEY 3081 Ljing 1D 3F: | @ : _
.&_; \\ | T mnrs §0 1994 2100 OO’ 1 4q potonBay g oN GAIND *Z o __ C u_ i T
. IV ErAT. | TR R Yua
. - \ﬁ@ L1 -b0sL poriad yjny oy o8 paisnlpo L35 1-0081 32161 MR A
R 17 i AR ~$061 Prodal o peliad {moy poingonN | CoN aniny Ty —l L I
. \\ ~ : N umUwOZ o o m R
TS Y g i = . ! I R ' DA "

I B E T __.. I : ] t ! N | ;
.y._....u_ﬁ_\wo:fom ) om{ ClLost e R Y. CAnT T : :
R FREA) R mm<m> Z_ ._<>mm._.2“ uUZumuDuwm uO.qmu < _ ) i

: AT WRIST AR & (RS e L 2 Y ; L

105 g o7 o 66 G'66 8GB 666, G866

09 0L om oa no




N n: ‘..Zr_,»“. A k.?.f—pw_m el HH.“. —— it e . —
ol gy by st Lo~ e d oaRat v o
BwS sz o] gy
H sy Bl R NS %3]
! Saeoaps ._....L.‘Hvu.]y...n....‘g LY ) @ .@ NG
_ ISP TE Y .0. A__V a\v.
1 2 LRAPCI Y e su.}.m‘c.c Y < .
; pen g segeplosy o @ °
_ {un meo?l.rr. b
- prETA ey Yol Py ros—
! Wi bspny -2y £ i
a~n3a P hﬁ
. . e ey gy
: NISWE MIAN N0 DM iy d/ h.;i._..;r,ﬂitnw;i;

SNCIIyIS 29¢H (N L H

—
,r/../. _.ch e
ik
Aty .?.\..t.% [ .ﬁ/

1 .\\\u. d../.»
L = U —
e ) BN LSt ald O Lot i
P 7 a o, S T ...&...,.\4..&\ e ami..if.a......w.% .i
H o .\\\..Ql 2Py \er N\m S
L L s .n_lert..;i JK .
| \‘..naxr‘z;ﬁ o..tuf.a\ei _.:_L....._ ”v//lin\..e.!v FISEREL s A
, nisa __..Jn_ / w ﬂ/ \(}.\S
:
' WL g7 J.Zu‘{
: . / _ \ kla/
B
f» o Ao o
3T .\u..aef L :2@ '
- -t AR \ - A BARyE
R A\ @/W\
, (ST
3 ol - n
_ ,\_‘\”U}. P Nﬂ ,_fw ~ Um. Yot \\Iv.\\
r - L . o
, , .,\.\a w i beeETt 15 5 ._aet_n;mnv
. L yuoh ' .
SN roe N e _ e
: o 3 Y r/e/./. M ,ﬁ
) A
ﬂ ‘ tensd MR
! 8 / wraghl ae o
_ Y TP A p
L ; S I -
e+ . AN L \\ ¥ \._}.Mv.lff..\..l...l. «,»..

Aq%—.r.r».)} :

LERA o AT e
«D
PP LSy =

i (:,.L L e e

ic

$a _:u oo.s.i
ﬂvu .to!....a I, vl-a

e

Prtet o0 )
gl g 4rp, vﬂ;lm?ﬂ:ﬁv

Py oyoy

Ve

S N

v ..)‘ll

UMY .a

Puwruatif.\#gle'
LA /ﬁe
. L._\. -y \__xi!;ih@ /

IRUBG

28y k}_m_..@




APRIL
10 1S

B

Z0 25

R 0 R CERWS L

10 15 20 28

MARCH

10 15 20 25

]

HH

N

FEBRUARY

I

FLI

i

et A7

i+

10 13 20 28
FEBERUARY

15 20 2B

JANUARY

10 13 20 25

5

xs

15 20

DECEMBER

10

10 15 20 2B

5

COVEMBER

16 20 23

- B

10

-]

10

5

JANUARY

DECEMBER

NOVEMBER




APPENDIX B
RUNCFF VOLUME
FORECAST PROCEDURES
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MALHEUR RIVER RESERVOIRS UNREGULATED FLOW
VOLUME FORECAST PROCEDURE
UNITED STATES DEPARTMENT OF THE INTERIOR
BUREARU OF RECLAMATION
PACIFIC NORTHWEST REGION

THE BUREAU 0OF RECLAMATION FORECAST PRGCEDURE CONSISTS OF A MULTIPLE
REGRESSION EQUATION OF THE FOLLOWING FORM: '

Y = K + C1(X1) + CE(X2) + CI(X3) + CA4(X4)

WHERE,

Y = FDRECQSTEb RUNOFF VOLUME FOR THE PERIOD 1 DECEMEER
THROUGH 30 JUNE IN 10005 DF ACRE FEET (KAF).

X1 = INDEX 0OF DBSERVED RUNOFF VOLUME FOR THE PERIOD 1 OCTOBER
THROUGH 30 NOVEMBER IN KAF.

X2 = INDEX OF DBSERVEB/EXQECTED TOTAL. MONTHLY PRECIPITATION IN
INCHES FOR THE 1 OCTOEBER THROUGH FEBUARY TIME PERIOD.

X3 = INDEX OF COBSERVED/EXPECTED 1 MARCH SNOW WATER CONTENT IN
INCHES.

X4 = INDEX OF OBSERVED/EXPECTED TOTAL MDNTHLY PRECIPITATION
FOR THE PERIOD 1 MARCH THROUGH 30 JUNE IN INCHES.

ci1,Ce,C3,C4,K = COEFFICIENTS OF REGRESSION.

THE REGRESSION EGQUATION IS FOR THE 1 OCTOBER THROUGH 31 JULY FORECAST
PERIOD ONLY. TO FORECAST OTHER TIME PERIODS, SUEBTRACT OBSERVED RUNOFF, 1
OCTOBER THROUGH DATE, FROM THE EQUATION RESULT. THE VARIABLES X1 THROUGH X4
ARE COMPUTED USING PROCEDURES ON PRBE B-1 SHEETS & AND 3.

B—1 SHEET 1
REVISED MAR. 1985
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1985 MALHEUR RIVER RESERVOIRS UNREGULATED FLOW VDLUME FORECAST PROCEDURE

1 = 0CT.-NOV. ANTECEDENT RUNOFE BULLY CREEK RESERVOIR INFLOW (KAF):

OCT NgY

X1 = TOTAL OCT.-—-NDV. R.0. = {KAF)

(ENTER X1 ON PAGE B-1, SHEET )

X2 =~ OCT.-FEB. PRECIPITATION (INCHES) {(1):

STATION WEHT ocT NOV DEC JEN FER
BEULAH (BELD 3.00
BURNS WSO (BNOD) 2. 00
VALE (VAED) 1.00
WARM SPRINGS (WAR) 1.00
(7Y =TOTALS

(B) =WEIGHT {(WGHT) 1.00 1.00 "1.00 1.00 1.00

(Ax*B)=WEHT TOTALS

X2 = TOTAL WEHT OCT.-FER. PRECIPITATION =____ _ INCHE!
{(ENTER X& ON PAGE B-1, SHEET ) . .

(1) REFER TO TABLE 2, PAGE B—-1, SHEET 4

MAR

X2 - . 1 SNDW (INCHES):
OBSERVED  NORMAL SNOW  EXPECTED WGHT 1 MARCH
WATER WATER 1 MARCH WATER CONTEN]
CONTENT ACCUM. (&) TOTAL { INCHES)
(INCHES)Y  DATE-1 MAR WATER
' WGHT CONTENT
STATION . 8y (B € (D) ={B)*(C) (D)% (A)

BLUE MTN BPR. (BLPO) 3.00

IDLEWILD CAMP (IDCOH 1.00

IZEE SUMMIT (IZI80) -1.00

LAKE CREEK (LKCOY - 2.00 e
RBCK SPRING (RCSO)D 1.00 -

STARR RIDGE (STRO) — 1,007

FIRETC RO SR

&
X3 = TOTAL WGHT 1 MAR. WRTER CONTENT =____ _ INCHES
{ENTER X3 ON PAGE B—1, SHEET 35) \

(2} REFER TO TRBLE 1, PAGE B—1, BHEET 4'

B-1 SHEET 2 .
- REVISED MAR. 1385

i i



1985 MALHEUR RIVER RESERVOIRS UNREGULATED FLOW VOLUME FORECAST PROCEDURE

AR. —JUNE PRECIPITATION (INCHES) {3)

= ERLPL— 4

BEULAH (BEW)
BURNS WSO (BNOO)
VALE (VAED)

WARM GSRRINGS (WAR)

(A=
(B)=

{A) ¥ {B)=WEHT TOTALS

WEHT MOR APR MAY JUNE

_3.00

z. 00

1.00

1. 00
TOTALE . — I -
WGEHT | 1.00 1. 00 1. 00 0. 50

{ENTER X4 ON PAGE B-1, SHEET 4)

X4 = TOTAL WBHT MAR.-JUNE PRECIPITATION =_____ INCHE

(3) REFER TO TABLE 2, PAGSE B-1, SHEET 4
~ BEULAH : WARM SPRINGS - BULLY CREEK
OBSERVED RUNOFF OBSERVED RUNOFF OBSERVED RUNOFF
1 DEC.-DATE i DEC.-DATE - ' 1 DEC.-DATE
MONTH RUNDFF SuUM R.0O. {4) RUNOFF SuM R. Q. RUNDFE 8UM R.Q.
DEC
JON
APR ;
MAY
(43 ENTER SUM R.D. 1 DCT-DATE FROM PAGE B-1, SHEET S
P

B-1 SHEET 3

REVISED MAR, 1385
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19835 MALHEUR RIVER RESERVOIRS UNREBULATED FLOW VOLUME FORECAST PROCEDURE

TABLE 1

STATION

NORMAL SNOW WATER ACCUMULATION

(DATE—-1 MARCH)Y (INCHES)

1 JAN 1 FEBR
BLUE MTN SPRINGS (BLPO) B.24 3.30
IDLE WILD CAMP (IDCO) 3. 10 0. 30
IZEE SUMMIT (I1ZS0) 2. 60 1. 40
LAKE CREEK (LKCD) 5. 57 2.71
ROCK SPRING (RCSD) 3. 55 1. 40
STARR RIDGE (STRM 2. 90 0. 80
TABLE 2
STATION "EXPECTED MONTHLY PRECIPITATION (INCHES)
T JAN "FEB "MAR APR may JUNE -
BEULAH (BEU) 1. 46 1.03 1.01 0.70 « - 1.09 1.09
BURNS WSO (ENOD) 1.60 1. 15 1. 15 1.12 0.70 0.98
VALE (VAED) 1.18 0.79 0.73 0. 64 1. 06 0. 88
WARM SPRINGS (WAR) 1. 85 0. 46 0. 64 0.65 . 0. 60 1.60
N
o«
B-1 SHEET 4 o
REVISED MAR. 1985
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1985 MALHEUR RIVER RESERVDIRS UNREGULATED FLOW VOLUME FORECARSET PROCEDURE

FORECAST PERIOD ' FORECAST DATE

"1, FOR BEULAH:

1 DECEMBER THROUGH 30. JUNE VOLUME FORECAST

Yi = {—68.03) + (20.4757)X1 + {1.4669) X2 + (0.6834)X3 + {1.0821)X4

e — —— ———

Yi = {-68.03) + (20.4737) + {(1.4661) + {0.56854)

+ (1.0821)

KAF  {(BEULAH INFLOW)

vi

CNOTE: X1, X2, X3; AND X4'VQLUES FOR INSERTION INTO THE ABOVE ELQUATION
: ARE COMPUTED DN@SHEETS 2 AND A.

FDRECQST DATE THRGUBH 30 JUNE VDLUME FORECAST

Y1 (1 OCT. - 31 JULY) — DBSERVED .RUNOEF IN KAF
: t1 DEC. - DATE) !

¥ (DﬁT?f3?:3ﬂgY?

Y (DATE-31 JULY) = -

il

=
D
T
o)
m
[l
T
D
xI
el
e
5
™
|
Z.
gt

Y (DATE-31 JULY)

1 BECEMBER THROUGH 30 JUNE VGLUME FGRECQST

iﬁ Y1 = (~168.03) + (40.56603X1 + (2.8529)X2 + (1.3312IX3 + (2.3842)X4 -

¥l = (~168.03) + (40.5660) + (2. 8529) + (1.3312)
+ (2.3842) o | | &
: RV L - | N
YL = ~ KAF  (WARM SPRINGS INFLOW) - L,
’ ' . = . ) '&.

NOTE: Xi, X2, X3, AND X4 VALUES FOR INSERTION INTOD THE ABOVE EQUATION
RRE COMPUTED ON SHEETS 2 AND 3.

B-1 : SHEET 5
REVISED MAR. 1385



1985 MALHEUR RIVER RESERVOIRS UNREGULATED FLOW VOLUME FORECAST PROCEDURE

e

", FORECAST DATE THROUGH 31 JULY VOLUME FORECAST

Y (DATE-31 JULY) = Y1 (1 OCT. - 31 JULY) — OBSERVED RUNOFF IN KAF
(1 DEC. - DATE)
Y (DATE-31 JULY) = __ - _ .
= KAF  (WARM SPRINGS INFLOW)
3. FOR BULLY CREEKs
i DEEEMBER THROUGH 30 JQHE !QEQE@E EQBEQQEI
#‘t—éa;ésiﬁ%‘(23.0257)xi + (0.9830)X2 + (0.2159)X3 + (0.6317) X4
Y1 = (-63.66) + (23.0267) + (0.9830) - + (0. 2159)
+ (0.6917)
vi = KAF  (BULLY CREEK INFLOW)
NOTE: X1, X2, X3, AND X4 VALUES FOR INSERTION INTO THE AEOVE E&UATIGN‘

QRE CDMDUTED ON SHEETS = QND 3.

FORECAST DATE THROUGH 31 JULY VDLUME Eggggagz

'Y'(D97543£'3UL?3

Y (DATE-31 JULY)

Y (DATE-31 JULY)

- 31 jULY) — DBSERVED RUNOFF IN KAF:

(1 DEC. - DATE)
KAF {(BULLY CREEK INFLOW)
N\ :
o
B-1 SHEET &

REVISED MAR. 139485
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