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PALISADES RESERVOIR
PERTINENT DATA

RESERVOIR
Total Capacity at normal water surface, (Elev.5620) . . . 1,401,600 ac.ft.
Joint use storage space . . e e e « & e & & o e » 1,200,000 ac.ft. -
Minimum power pool (Elev. 54975} . . . . . . . . . .. 200,000 ac.ft.
Inactive storage . . . ¢« ¢ « ¢ ¢ ¢ ¢ i 4 e e e 4 e e o 155,500 ac.ft.
Dead StOT8EE . & « v ¢ & 4 ¢ o ¢ 4 o o 0 o 4 s e 4 . 44 100 ae.ft.
Minimum power pool elevation. . . . . . . . . . .« . . . . 5,497 m.s.1.
Dead storage pool elevation . . . « v v v ¢ o« & o & o & 5,452 m.s.1.
Superstorage . . . « « « « ¢ « « s+ o o « o « o « . Approx. 16,000 ac.ft.
Superstorage elevation . . . . . . . . ¢ ¢ o . . . 5,621 m.s.1.
Surface area at normal water surface . . Approx 16,000 acres
SiZe . . . v e e e e e e e e .Approx. 21 miles by 2-1/2 to 3 miles
DAY
Located on Snake Piver 7 miles upstream from Irwin, Idaho
TYPE o v + o o & o o o o o o 4 o« « o o o o . . . rolled earth fill
Volume . . . e e e e e e e e e . Approx 14,000,000 cu. yds. -
Maximum height C e e e e e e e e e e e e e e e e .. 260 feet )
Crest elevation . . « « v & v v v v ¢ v v o v o o e o e v . 5,630m.5.1.—
Crest length . . . . . i e e e+ e e 4 e e e e e s e e s . 2,200 feet —
Spillway crest elevation S 5,570 m.s.1.
Cambined outlet and spillway capacity at normal water
surface (Elevation 5,620) . . . . ¢« v « +v ¢« « « « « « . . 90,000 c.f.58.
SPA11WAY « & ¢ 4 o 4 4 4 e 4 e o e s e e e e e e e+ o 4 . U47,000c¢c. .5,
Qutlet discharge . . . . . . . . . « ¢« ¢« ¢« ¢ ¢+« o « o« » 29,000 c.f.s.
By-pass discharge . . . « « ¢ & « « = 4 « 4 e « +« « « + . 14,000 c.f.5.
POWER PLANT

Installed capacity (U4 Units at 28,500 KW) . . . . . . . . .114,000 KW
Power tunnel discharge capacity at minimum power head . . . 10,000 c¢.f.s.
Powerhouse, 132 ft. wide by 298 feet long by 113 feet high
Operating head . . . . . 122 to 244 feet
Transmission, 6 - 115 KV lines totaling 230 miles and forming

a network with the American Falls and Minidoka ProJjects.

HYDROLOGY

Drainage area above Helse, Idaho . . . . . . . + + + ¢« « . . 5,110 sq.mi.
Drainage area upstream from Palisades Dam . . . . . . . . . 5,110 sq.mi.
Average annual runoff at Heise (1903-1950) « v« e .« . 5,047,000 ac.ft. 1/
Maximum annual runoff at Heise (195 ) . e e e+« .. 6,523,000 ac.ft.

Minimum annual runoff at Heise (1934) . .
Peak discharge of record at Heise (June 15 16 1918) .
Minimum discharge of record at Heise (Jan. 27, 1935) ..
Inflow design flood, volume 30 days . . . . . .
Inflow design flood, peak discharge . . . + « « &« « . .

2,881,600 ac.ft.
51,600 c.f.s. 2/
1,210 ¢.f.s.

3,320,000 ac.ft.

105,000 c.f.s.

1/ Runoff at Helse 1s 1-1/4 percent higher than at Palisades Dam.
gf Peak discharge of 60,000 c¢.f.s. occurred May 19, 1927 as result of
washing out of landslide on Gros Ventre River.

BENEFITS AND REPAYMENT

Irrigation
Power
Flood Control
Fisk and Wildlife
Recreation

* Nonreimbursable

COSTS

BENEFITS

(Annual)
$1,981,000
1,604,000
899,330
7,940
252,300

Total proJject construction and development costs

_REPATMENT

$10,800,000
42,554,700
*

*
*

$76,601,000



JACKSON LAKE RESERVOIR

PERTINENT DATA

RESERVO IR

Locatlon . . . . . . . . . . . . On Snake River about 25 miles north
of Jackson, Wyoming and 1 mile west
of Moran, Wyoming.

Capaclty . ¢ v ¢ ¢ o o ¢ ¢ o o o o o o @
Surface area . . « « o o o o o o o o s o .
Normal water surface . . .« « o« « o o & o &

DAM

. Approx.

847,000 ac.ft.
25,500 acres

6,769 ft.(m.s.1.)

TYPE o v ¢ ¢ ¢« o o o s o o o o o o Concrete gravity, embankment wings

Struetural height . . . . . . . .« « . .
Hydraulic helghts . . . . . . . . . « .« .
Bagse wildth . . . . + ¢ ¢ ¢ ¢ ¢« ¢ ¢ ¢« & &« &
Crest width . . . . . . ¢« ¢« ¢ ¢« ¢ « o« &

Crest length . . . . . . . ¢« ¢ ¢« ¢ ¢« o+
Altitude of crest . . . &« ¢ ¢« ¢ ¢ ¢ o o .
Volume . . ¢« ¢« v ¢ o o o o o o o & e . e

Splllway capaclty . . ¢ ¢« ¢ ¢ ¢ ¢ ¢« ¢ o .

OUTLET WORKS

Splllway type . « . « ¢« « . . .. o Overflow welr

T0 feet
41 feet
61 feet
21 feet
4,920 feet
6,776.8 ft.(m.s.1.)

491,700 cu.yds.

with 19 radlal gates,
each 8 feet by 6 feet

. 13,000 c.f.s.

TYPE v « o o « o o o » o s o o o » » 20 8l1lde gates, each 8 feet by

6.5 feet

Capacity L4 . . * . . L] L . * - L] - . L L .

HYDROLOGY

Dralnage area above Moran, Wyoming . . . .

Average annual runoff at Moran (190%-1950) . . .

15,000 c.f.s.

824 sq.miles

1,020,000 ac.ft.
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SECTION I - INTRODUCTION

1.01 Authority. - This manual is prepared under authority con-
tained in Section 7 of the Flood Control Act of 1944 (58 Stat. 890)
which reads in part as follows:

"Hereafter, it shall be the duty of the Secretary of

War to prescribe regulations for the use of storage al-

located for flood control or navigation at all reservoirs

constructed wholly or in part with Federal funds provided

on the basis of such purposes, and the operation of any

such project shall be in accordance with such regulations:"

General instructions regarding the preparation of the manual are
contained in Part CXXXVI, Reservoir Regulation, Engineering Manual,
Civil Works Construction, August 1951.

1.02 Purpose and scope. - Purpose of this manual is to present

information for reference peftinent to system operation for flood
control of Palisades Reservoir in conjunction with Jackson Lake
Reservoir including details gf facilities and regulation criteria. It
contains a general description of the drainage basin and development.

It describes the plan of operation, including regulation schedules

for flood control, special regulation for unusual conditions and ex-
ceptionally large floods, and regulation examples. Comprehensive
pertinent data are presented, including basin and reservoir maps, outlet
and spillway discharge curves and tables, storage allocations, dis-
charge rating tables for key stations, climatological data and hydro-

graphs of stream flow at key stations for the period of record. The



organization and responsibilities of those concerned with proper operation
of the projects are also included. The Bureau of Reclamation and Corps

of Engineers in cooperation with other Federal and State agencies and
private organizations, made extensive studies of water supply, bank pro-
tection and multiple-purpose water usage in the development of the
operation plan. The degree of flood protection provided was determined
from an analysis of flood records and historical data, with considera-
tion given to present and future needs of irrigation and additional

flood control storage facilities.

1.03 Revisions to this manual. - As a continuing program, it will

be necessary to revise portions of this manual to keep it up to date.
Pertinent discharge rating tables must be revised when changes become
evident in the stage-discharge relation; likewise, changes in the plan
of operation will be made for the purpose of improving regulation
technique, and project developments may occur which require revision of
the information presented in the manual. Whenever revisions are neces-
sitated, new pages containing the revised material will be printed and
issued to each person having a copy of the manual so that substitution

may be made. Revised pages will show the date of revision.



SECTION II - DESCRIPTION OF DRAINAGE AREA

2.01 Topography and streams. - The drainage area above Palisades

Dam is 5,110 square miles and is located in northwestern Wyoming and
southeastern Idaho. The main stem of the Snake rises in the Rocky
Mountains of Yellowstone National Park, Wyoming, from where it flows
westerly in deep canyons or narrow valleys for approximately 35 miles to
the junction of Lewis River, thence southerly into Jackson Lake Reservoir.
From Jackson Lake the river flows southerly for about 50 miles through a
flat-valley known as Jackson Hole. At the lower end of Jackson Hole the
river enters a canyon and gradually bends until it is flowing northwester-
1y-as it crosses the Wyoming-Idaho border and into the upper end of
Palisades Reservoir. Below Palisades Reservoir the Snake River continues
to flow northwesterly through a narrow valley, emerging into Smake River
Plain over an alluvial fan and thence flowing southwesterly through
highly developed irrigated areas and into American Falls reservoir.
Regulation by Palisades effects most of its local flood benefits in the
area between Palisades and American Falls. Tributaries to the Snake
River above American Falls are generally mountain streams with steep
slopes. The largest of the tributaries is Henrys Fork which has a
drainage area of 3,280 square miles and enteis, the Snake about 30 miles
below Palisades. Pertinent data regarding the tributaries are given in
the following table:

Discharge in cfs

Name "+ Drainage Area Average Annual Max. Year Max. Peak
Henrys Fork. .. 3,280 1,914 2,820 9,490
Blackfoot 1,295 159 294 868
Portneuf 1,000 259 414 2,000 +



A general plan of the area is shown on Plate 1.

2.02 Economy. = The principal natural resource of the Upper Snake
River area is the fertile agricultural land. Because of the shortness of
the growing season in the valleys above Palisades Dam, the economy is
based upon raising of cattle for beef and dairy farming on Salt River in
Star Valley. In this area ranches engage in raising hay on all available
vailey floor lands for winter use to supplement upland summer range. The
Snake River plains below Palisades has developed into one of the most
productive irrigated areas in the nation. At least 85 percent of the
employment in the area is provided directly or indirectly by irrigated
farms. Manufacturing is characterized by a preponderance of food proc-
essing plants, including sugar beet refineries, creameries, cannmeries,
and meat packing establishments. Production of phosphate fertilizer and
elemental phosphorus is of recent but increasing importance. Forestry,
mining, and recreation are other industries of the area. The leading
exports of the area are livestock, potatoes, sugar, beans, wool, grain,
onions, and dairy products.

2.03 Irrigation. - Because of the short growing season in the area
above Palisades, irrigation of lands is not extensive being mostly con-
fined to irrigation of pasture and hay lands. However, in the Snake
River plain below Palisades, irrigation has reached a high degree of
development. In this area the entire natural flows of all streams for
many years have been diverted for irrigation use during July, August and
September. During flood periods the diversion of flow for irrigatiom
makes a substantial reduction in the magnitude of floods. Since 1920,
expansion of storage facilities has been the chief irrigation development.

4



The following table shows average irrigation diversions from Snake River

during the 10-year period 1944-53,

Irrigation diversions in 1,000 écre-feet

Month Palisades to Shelley Shelley to Blackfoot Total CFS
May 267.1 147.5 414.6 6,731
June 400.6 170.1 570.7 9,574
July 538.5 219.5 758.0 12, 306
August 452,2 177.7 629.9 10,226
September 327.7 125.3 453.0 7,598

2.04 Population, - The population of the area above Palisades

Reservoir is 2,593 based on the 1950 census.

a population of about 1,200 is the largest community.

stream of Palisades to American Falls there is a population of about

60,000. The principal towns with 1950 populations are as follows:

Pocatello
Idaho Falls
Rexburg
Blackfoot

American Falls

26,004
18,855
4,253
5,178

1,874

The town of Jackson with

In the area down-



SECTION III - HYDROLOGY

3.01 Climate. - Because of its geographic 1?cation, diversified
topogfaphy, and wide r;née;ih elevation, the upp;f Snake River area has
a variable climate ranging from semi-arid on the plains area below
Palisades Dam to moderately wet on the west slopes of the Teton
Mountaips. Annual precipitation.varies from less than teé inches in
the plains area to a maximum of‘;bout 60 inches in the Teton Mountains.
Characteristic of seasonal distribution is a May-June m;ximum occurring
at lower elevations and a January maximum at.higher elevations. July
and August are uniformly the months of minimum precipit#tion. Much of
the winter precipitation falls as snow., Mean monthly minimum and
maximum temperatures in valley areas varylf?pm_IO.B degrees to 86.0
degrees at Idaho Falls, Idaho, to minus 6.2 dgg;ees and 76.4 degrees at
Moran, Wyoming, Extreme temperatures vary fromJ164 at Idaho Falls to
minus 63 degrees at Moran, Wyoming. Representative climatological
data for the area are shown in Table 1.

3.02 Stream-flow characteristics. - Snake River and its tribu-

taries in the area have rather regular patterns of natural stream flow
with high flows during the months of May through July, receding stream
flow in August and September and low flows in the months of October
through April. High flows in the late spring and early summer result
from the melting of the winter-accumulated snow pack, sometimes aug-
mented by runoff from rain storms, Maximum annual discharges usually
occur as a result of above normal temperatures existing for a period of
several days in succession. Daily discharge hydrographs for Snake River
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at Mor;ﬁ are shown én Plate 6.' Plates-7, 8 and 9 show daily diséh;rge :
hy&rographs for Snak;-ﬁiver at Heiseyvurnat = s
3.03 Past floods. - The largest flood of historical recoré in
upper Snake River area was that of 1894. No actual observations of
disckarge during this flood were made in the area, but estimates bgsed
on high-water marks and concurrent records in adjacent watersheds i;di;ME
cate a peak flow of approximately 65,000 cfs for the Snake River at
H;ise. The highest recorded discharge occurred in May 1927 and was ﬁﬁé |
fesult of the failure of a landslide dam on Gros Ventre River. Aﬁproxi;‘
mately 50,000 acre-feet of water were released in a period of aboﬁf thrée
houré, resulting in a peak discharge of 60,000 cfs at Heise. Otherlla;ée
floods since 1902 were those of 1904, 1909, 1917 and 1918, with maximum
discharges of 50,800, 44,000, 38,900 cfs and 52,000 cfs respectiveiy. -
A tabulation of annual peak discharges and May-July volumes for the il

Snake River at Heise are given in Table 2, Tables 10 and 11 show éié“

natural monthly volumes of runoff for period of record through 1950 at

at -".!!.

Moran and Heise,

3.04 Snake River channel capacity. - The channel of the Snake

River through Jackson Hole is generally inadequate to carry discharges
of 8,000 cfs without appreciable damage from overflow and bank erosion.
Below Palisades Dam the safe channel capacity varies from 15,000 cfs to
35,000 cfs. At 15,000 cfs, small areas, usually covered with natural
pasture grass and which are annually subject to main river overflow, are
inundated. For flows up to 20,000 cfs only pasture inundation occurs;
however, some appreciable damage results from bank cutting. At the
present time, levees constructed mainly by the Federal Govermment

7



Protect areas lying along the Snake River from Heise to Henrys Fork for
flows up to 30,000 cfs., Below Henrys Fork to American Falls, emergency
works constructed by the Federal Government and local interests give a
measure of protection to several critical locations,

3.05 Flood frequencies. - Frequency curves of maximum annual flood

peak discharges for Smake River at Heise have been determined for actual
conditions where flood control was incidental to regulation of Jackson
Lake Reservoir for irrigation interests; for natural conditions approxi-
mating flows that would have occurred without regulation of Jackson Lake;
and for conditions reflecting regulation of Palisades Reservoir and
200,000 acre-feet of storage space at Jackson Lake for flood control.
Peak discharge data are available for Smake River at Heise for years

1903 to date. Frequency statistics for flood peak discharges were com-
piled and adjusted to the 97-year period of stream-flow records of
Columbia River near The Dalles by methods described in Civil Works
Engineer Bulletin 51-1 and subsequent publications by OCE on the

subject of flood frequencies, Plate 2 depicts peak discharge frequency
curves for Snake River at Heise, Idaho. The following tabulation briefly

summarizes natural peak discharge magnitudes for various recurrence

intervals.
Average recurrence interval Maximum annual flood peak discharge
Natural Regulated
Years c.f.8. c.f.8.
2 32,500 20,000
5 42,300 21,000
10 48,700 21,900
20 54,500 23,000
50 62,000 25,800
100 68,000 29,800



3.06 Flood damages. - Flood damages in the region are mostly to
agricultural lands and produce, Without the advantage of flood-control
storage facilities thé ;veraéelannual.daméges along the Snake River from
Palisades Dam to American Falls are estimated at $2,700,000, Operation
of Palisades Reservoir and Jackson Lake as outlined in this manual is
expected to reduce average annual damages by about $1,350,000. Plate 3
shows the average relationship of flood damages to peak discharges. The
use of space in Jackson Lake in conjunction with Palisades space for
flood control purposes also provides a reduction of flood damages in the
Jackson Hole area between Jackson Lake and Palisades Dams.

In addition to the reduction of flood damages in the upper reaches
of the Snake River, regulation by Palisades will be effective in reducing
damages along the lower reaches of the Snake and along the lower Columbia
River. The . main control plan for control of floods on the lower Columbia

River includes Palisades in the system of flood control reservoirs.



SECTION 1V - PROJECT DESCRIPTIONS

4.01 Palisades Dam. - Located on Snake River seven miles upstream
from Irwin, Idaho, was authorized for construction by the Secretary of
Interior on 9 December 1941 under provisions of Section 9 of the Reclama-
tion Project Act of 1939. Reauthorization was made by Public Law 864,
8lst Congress, 2nd Session; approved 30 September 1950. The total
storage capacity of the reservoir at normal water surface is 1,401,600
acre-feet, Of the total storage, 1,200,000 acre-feet are allocated for
joint use of irrigation, flood control, and production of power; 155,500
acre-feet are inactive storage for power head and for preservation and
propagation of fish and wildlife; and 44,100 acre-feet are dead storage.
Construction of Palisades Dam was started in 1951 and completed in 1957,
The general plan and sections of the dam are shown on Plate 4. Table 3
shows capacity of the reservoir at one foot elevation increments. The
spillwa& is a tunnel, located in the left abutment and designed to dis-
charge 47,000 cfs at normal water surface elevation. Control of the
spillway is effected by two radial regulating gates, 20 by 50 feet each.
The tunnel is 1,890 feet long and, except for inlet and outlet ends,
lined with unreinforced concrete. The outlet works consist of a trash-
rack structure, two circular tunnels with steel liners downstream from
the dam axis, manifold section, valve house, and stilling basin., The
two tunnels, one power and one outlet with diameters of 26 feet, have
a total capacity of 32,500 cfs at minimum power pool elevation of
5,497.5 feet m,s,1.; 10,000 cfs through the power tunnel and 22,500 cfs

through the outlet tunmnel at minimum power head. The outlet tunnel has
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six discharge tubes for control of irrigation and flood water. The power
tunnel has two bypass tubes for routing floods and four penstocks for
generation of power. There are four fegulating gates, four emergency
gates, two 96-inch hollow jet valves and two 96-inch ring followér gates
for control of the outlet tunnel discharge, and two regulating and two
emergency gates for control of the power tunmnel bypasses. The regulating
gates are hydraulicaliy operated 7 foot-6 inch by 9 foot-0 inch rectan-
gular gates, Spillwa& and outlet discharge curves are shown on Plate 4,
Pertinent data are summarized in the table at the forepart of tﬁis manual .,

4.02 Jacksoh Lake Dam. - Jackson Lake Dam is located on Snake River

in the State of Wyoming and controls the outflow from Jackson Lake,
Originally, in 1907, the reservoir waé forméd by a temporary log crib
dam creating a usable capacity of 300,000 acre-feet, This dam washed
out in July 1910 and was repiaced by an earth dam, forming a reservoir
with a usable capacity of 380,000 acre-feet. The earth dam was raised
in 1916, increasing the usable capacity to 780,000 acre-feet., In 1919,
the capacity was further increased to 847,000 acre-feet between eleva-
tions 6,730 and 6,769 m.s.l. by dredging the outlet, The reservoir
covers an area of about 25,540 acres. Table 4 is a storage capacity
table for Jackson Lake. The spillway dam is a concrete gravity type
with embankment wings having a structural height of 70 feet and hydraulic
height of 41 feet. The spillway is an overflow weir controlled by 19
radial gates, 8 feet by 6 feet each with a total capacity of 13,000 cfs.
The outlet works consist of 20 slide gates, 8 feet by 6.5 feet each,
having a total capacity of 15,000 cfs. The general plan and sections
of the dam are shown on Plate 5. Pertinent data are summarized in a
table at the forepart of this manual.
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SECTION V - PLAN OF OPERATION

5.01 History of plan of operation. - A draft of the plan of opera-

tion for Palisades Reservoir was prepared by the Bureau of Reclamation in
cooperation with the Portland District, Corps of Engineers, and submitted
to the Chief of Engineers in January 1948, along with a report on the
derivation of the operation plan showing estimates of flood control
benefits. The Office, Chief of Engineers concurred with estimates of
flood control benefits expected to accrue from proposed plan of operationm,
and informed the Commissioner, Bureau of Reclamation by letter dated
28 January 1948 that, upon completion of the structure, recommendations
of the éhief of Engineers to the Secretary of the Army for regulation
under Section 7 of the 1944 Flood Control Act would be in accordance
with the allocation for flood control as contained in the adopted plan
of operation. Copies of the operation plan as prepared in 1948 were
attached to contract with water user organizations for use of Palisades
water. It was included as an appendix to the Bureau of Reclamation
supplémental report on Palisades Dam and Reservoir Report, dated June
1949, which was basic to final authorization of that project. Also it
was contained in the Definite Plan Report for Palisades Reservoir pre-
pared by the Bureau of Reclamation and dated November 1951. Appendix A
is a copy of this operating plan.

Recent studies have indicated some improvement and interpretations
to the plan. The following items have been agreed c°-by exchange of

letters between the Corps of Engineers and the Bureau of Reclamation:
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a. That the best available forecasts be adopted, regardless of
the basis upon which they were made.

b. That the wording of the Original Operating Plaun be inter-
preted to provide for the development and maintenance of an adequate
hydrologic reporting network.

c. That numbered paragraph 2 of the Original Operating Plan is
broad enough to accommodate the power plant operations relative to and
consistent with the flood-control evacuation program.

In accordance with Federal law the regulations were summarized for
publication in the Federal Register. This summary of regulations which
includes the revisions mentioned above is included as Appendix B to this
manual.

5.02 Essential features of plan of operation. - The operation plan

provides for the optimum feasible use of the storage space in Palisades
Reservoir for flood control in coordination with its uses for irrigation,
power and recreation, and in coordination with use of storage in Jackson
Lake. Salient features of the plan are summarized as follows:

a, Storage space up to 1,400,000 acre-feet in Palisades and
Jackson Lake will be made available for flood control on a forecast basis
by the Bureau of Reclamation in accordance with Flood Control Storage
Reservation Diagram shown on Plate 10, However, not less than 75 percent
of total storage space required at any time will be made available in
Palisades Reservoir.

b. Forecasts of runoff volume from forecast date until 31 July
for operation of reservoir will be made periodically beginning 1 February
by Bureau of Reclamation, Region I after consultation with U. S. Army
Engineer District, Walla Walla, and Idaho State Watermaster District 36,

13



c. Reservoir releases will be scheduled to evacuate and refill
reservoir space in accordance with Flood Control Storage Reservation
Diagram without exceeding 20,000 cfs at the Heise gaging station insofar
as practicable,

d. For extraordinarily large floods which require more than
1,400,000 acre-feet in Palisades and Jackson Lake to regulate flow to
20,000 cfs at Heise, releases in excess of 20,000 cfs will be planned as
given in paragraph 5.05.

e. When the forecasted runoff for the period 1 June through
31 July exceeds 2,500,000 acre-feet, and when, after 1 June, the avail-
able space is not within 10,000 acre-feet of the space required by the
Flood Control Storage Reservation Diagram, the releases from the reser-
voir may be increased so that the flow at Heise will exceed 20,000 cfs up
to a limit of 30,000 cfs to the extent of 1,000 cfs for each 5,000 acre-
feet of deficient storage space, except that the release shall not be
greater than natural inflow. The change in discharge will be made in
such manner as to minimize the adverse downstream effects.

f. A hydrologic reporting netowrk sufficient to provide the
necessary basic data for determination of required flood control reser-
vation shall be developed and maintained by the Bureau of Reclamation.

g. Current information on forecasts, reservoir releases,
reservoir storage and such other operating criteria which affect the
schedule of operation shall be furnished the District Engineer, Corps
of Engineers and Watermaster, Water District No. 36, by the Bureau of

Reclamation.
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5.03 PRunoff forecasts. - Satisfactory results from the operating

plan depend to a great extent on the adequacy of the runoff forecasts.
Because runoff above Palisades Dam is primarily from melting of the
accumulated winter and spring snow pack, forecasts of runoff volume can
be made with a reasonable degree of accuracy. In accordance with the
operating plan, the Bureau of Reclamation will make forecasts of seasonal
volume runoff for operation of reservoirs periodically commencing with
1 February of each year after consultation with Corps of Engineers and
State Watermaster District 36. The forecasting equations developed by
the Bureau are included as Appendix C to this manual, They consist of
statistically derived relationships of past occurrences of runoff and
snow fall, precipitation, and temperature. Results of the forecasts

as would have occurred in past years are also shown on Table C~1 of
Appendix C. Plate C-1 shows probability levels for various magnitudes

of forecast errors.

5.04 Derivation of storage reservation diagram. - The allocation
of flood control storage space in the reservoirs is based on a storage
reservation diagram shown on Plate 10, This diagram was developed by
enveloping points relating the volumes of flood season runoff with co-
ordinates of time and storage reservgtion required for control of the
floods. Analysis of past floods provide the points from which the
curves were drawn. Flood season runoff for each year of record was
analyzed for the amount of storage reservation that would be required
to control the runoff to the allowable discharge in Snake River channel
at the Heise gaging station. This value is defined as bankfull capacity
in the main channel below Palisades Dam (20,000 cfs). The values of

15



storage reservation required were plotted on the date the storage would, -
be required and, adjacent to each plotted point, the runoff from that
date to 31 July was noted. Curves were sketched as enveloping lines
which encompassed the maximum required storage reservation on any date
for any of the floods studied. 1In addition to enveloping the points of
maximum storage requirements, the curves were shifted so as to provide
increasing amounts for an additional safety factor in the early part of
the season, prior to 1 June. Curves as originally developed are shown
on Plate A-1 of Appendix A. Subsequent studies indicated a need for
modifying the curves as applicable to low runoff years to insure re-
filling of the reservoir. Accordingly, the curves were modified to
provide greater assurance of filling and still provide required flood
control space by construction of two sets of curves; one set to be used
until natural inflow to Palisades first exceeds 20,000 cfs and the other
set to be used after that time. The curves are shown on Plate 10, and
Plate B-1 of Appendix B.

5.05 Regulation of extraordinary large floods. - Although most

floods can be regulated to bankfull by use of the storage reservation
diagram, Snake River is occasionally subjected to floods much larger
which cannot be so regulated. With present downstream channel capacity,
there is insufficient reservoir capacity to regulate the standard proj-
ect flood and maximum historical floods to bankfull. Also, heavy pre-
cipitation and consequent snow accumulation may develop late in the
season, leaving insufficient time to evacuate the reservoir to obtain
required space for regulation to bankfull, For these floods, operation
of the reservoir to permit releases above bankfull will materially

16



reduce the magnitude of the peak discharge downstream. These extraor-
dinarily large floods are expected to occur very rarely. The rate of
releases from Palisades and Jackson Lake Dams for such floods will be
determined in accordance with the following rule curve showing the
relationship of required discharge to the 1 May - 31 July forecast of
runoff volume:

1 May - 31 July Forecasted Volume Required Discharge 1/

(acre-feet) (cfs)
Less than 4,100,000 - 20,000
4,100,000 23,000
4,300,000 24,000
4,600,000 25,000
4,900,000 26,000
= 5,300,000 27,000
5,600,000 28,000
6,000,000 29,000
6,300,000 or larger 30,000

1/ Applicable only when exceeded by natural inflow to
Palisades Reservoir,

Releases of the above amounts begun in May will be modified after
1 June in accordance with the procedure set forth in 5.02e. Regulation
of the Standard Project Flood as would occur by this plan is shown on -
Plate 11. Regulation of the 1953 flood is shown on Plate 12,

5.06 Regulation for power production. - As an integral part of the

Palisades Project, a power plant has been constructed with an installed
capacity in four units totalling 114,000 kilowatts. The power plant is
designed to operate through a range of head varying from a minimum of
122 feet to a maximum of full reservoir of approximately 245 feet. Use
of water for power production will be limited to water released for
irrigation or flood control purposes including release of water to fill
the prior storage right of American Falls Reservoir. The normal
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production of hydroelectric power at Palisades Dam will be incidental to
the operation of the reservoir for irrigation and flood control. There
are no power-generaﬁing facilities in operation'at;Jacksbn Lake Dam.J

5.07 Continuing and additional operation studies. - In the interest

of obtaining maximum benefits from the operation of the reservoir, a pro-
gram of continuous study of each current flood for possible improvements
in the regulation schedules will be necessary at all times, Some of the
continuing and additional studies are enumerated as follows:

a, Review runoff forecasting techniques with a view toward
gaining greater accuracy.

b. Analysis of recent and current data to determine what addi-
tional data are required for improvement in forecasting.

c. Studies to determine a reliable method of forecasting
short-term stream flows.

d. Review of Storage Reservation Diagram.

e. Review of basis for peleases dwrexpess of 20,000 c¢fs when
required for control of extraordinary large floods.

f. Studies to provide for better integration of Palisades
Reservoir into the entire Upper Snake water control system, including

all irrigation and storage features above American Falls Dam.
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SECTION VI - COLLECTION OF DATA AND COMMUNICATION

6.01 General. - It is essential for efficient regulation of the
reservoir that those responsible for regulation keep advised of weather,
snow pack, and stream fiow conditions within the watershed, and also
informed régarding current storage in the reservoirs. Facilities fof
gathering and transmitting this information are discussed in the follow-
ing paragraphs.,

6.02 Hydrologic reporting network. - The hydrologic network in the

upper Snake River drainage basin for operation of the reservoirs in the
interest of both irrigation and flood control consists of three reservoir-
stage stations, five stream-flow stations, seven precipitation stations
and 33 snow courses. Locations of stations in the Hydrologic Network
are shown on Plate 1. All the precipitation network stations are equipped
with manual-type gages; however, two stations, Moran and Jackson, are
also equipped with recording gages. Reports received from the Hydrologic
Network may be divided into two groups; those received daily for short-
term stream flow forecasting and project regulation during the spring
runoff period, and those received monthly or semimonthly primarily for
forecasting seasonal volume of runoff. Tables on Plate 1 list snow
courses, stream and reservoir stations and precipitation gages together
with the period, frequency, and method of reporting. Table 5 shows
representative snow course data, Discharge rating tables for stream
gaging stations are included as Tables 6, 7, 8 and 9.

As indicated on Plate 1, nearly all of the required daily reports

are reéeived at the Corps of Engineers' District office by Teletype
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Service 'C''. Reports used for daily forecasts of stream flow as well as
daily reservoir reports are received daily during the flood season,

1 April through 15 July. The Minidoka Project Office at Burley will
collect the reports from most of the local observers by telephone, mail,
and radio; transmitting them each morning to the U. S. Weather Bureau at
Boise, from where they are transmitted by Teletype Service "C'". Precipi-
tation reports from Snake River Station, Jackson, Island Park and Moran
will be collected through the Bureau of Reclamation operator at Jackson
Lake and relayed to Burley, together with reservoir and stream flow
observations through the Palisades Project. The cooperative observers
at Bedford and Grover will report daily precipitation amounts in excess
of 0.20 inch by telephone directly to Burley. For lesser daily amounts
of precipitation the reports will be forwarded to Burley by mail,

Monthly and semimonthly reports of snow conditions in the upper
watershed are obtained by the Soil Conservation Service in cooperation
with the Bureau of Reclamation, the Corps of Engineers, the Forest
Service, Water District No. 26, and the States of Wyoming and Idaho.
These reports are transmitted to the District Engineer in accordance
with the schedule shown on Plate 1,

Daily precipitation, temperature, reservoir stages and outflows are
observed by the operators at Island Park, Jackson Lake and Palisades
Reservoirs and transmitted by radio (telephoned from Palisades) to the
Bureau of Reclamation's Minidoka Project office at Burley and thence by
teletype, during the period 1 April through 15 July, to the U. S. Weather
Bureau office at Boise for transmission over Teletype Service "'C', Daily
stream-flow reports of Wilson, Heise, and Rexburg are telegraphed by the
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observers, during the 1 April through 15 July period, to the Weather
Bureau at Boise for transmission by Teletype Service "'C". The reservoir
outflows and stream-flow data are from rated stream-gaging stations.
During the 15 July through 31 March period, no daily reservoir or
stream-flow reports are received by the District Engineer, but a weekly
report showing daily flows at gaging stations and periodic observations
of reservoir stages is received by mail from the Watermaster of District
No. 36 at Idaho Falls,

6.03 Communication facilities. - As indicated in the foregoing

paragraphs, use is made of all types of communication facilities in the
collection and dissemination of hydrologic data and exchange of regula-
tion requirements. Normal use was adopted for that facility which gave
dependability and was most economical., Duplication of reporting require-
ments was avoided wherever practical, and use of more costly communication
service was avoided where the data are not material in the determination
of immediate operation requirements. Improvements and economics will be
effected as indicated by accumulation of experience in operation of the

network.
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SECTION VII - ORGANIZATION AND RESPONSIBILITIES

7.01 General. - The various interests affected by regulation of
Palisades and Jackson Lake Reservoirs demand close cooperation among the
Corps of Engineers, Bureau of Reclamation and Reclamation Engineer for
State of Idaho. The administration of regulating programs will at all
times reflect due consideration for the integrated intereéts.iﬁvolved}
The organization and responsibility of these agencies as they relate to
the operation of Palisades are given in the following paragraphs,

7.02 Corps of Engineers. - The Army Engineer District, Walla Walla

of the Corps of Engineers has the responsibility of prescribing flood
control regulations in accordance with Section 7 of the Flood Control
Act of 1944 as referred to in paragraph 1.0l. Within the District, the
Engineering Division is responsible for conformance with Section 7 with
primary responsibility assigned to the Water Control Section. The
organization of the District as it pertains to flood control regulations

is as follows:

District Engineer

Colonel Paul H. Symbol
i

Engineering Division

Edwin C. Franzen, Chief

§
Planning and Reports Branch

Louis E. Rydell, Chief

Watexr Control Section

Melvin J. Ord, Chief
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By collection of hydrologic and reservoir data, the Water Control
Section will keep informed on the hydrological and meteorological situa-
tion in the Upper Snake drainage area and in the operation of Palisades
and Jackson Lake Reservoirs. The Section will make periodic forecasts
of runoff and check with Bureau of Reclamation to assure maximum flood
control regulations in accordance with agreement. The Water Control
Section will make studies in coordination with the Bureau of Reélamation
to refine regulation technique. The organization of the Water Control

Section in execution of the above responsibilities is as follows:

Chief, Water Control Section

Melvin J. Ord
l

Projects Regulation Sub-Section

N. F. Meadowcroft
K. W. Wise

7.03 Bureau of Reclamation. - The Regional Office, Region 1,

Bureau of Reclamation in Boise, Idaho, is directly responsible for the
operation of Palisades and coordination of Palisades' operations with
that of Jackson Lake to accomplish the flood control objectives. These
objectives will at all times be in accordance with regulations set forth
in the plan of agreement as given in Appendix A and B to this manual.
The organization of the Bureau of Reclamation as it pertains to the

operation of these projects is as follows:

Regional Director

H. T. Nelson

Assistant Regional Director

W. H. Tuller
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Division of Irrigation

G. G. Stamm, Regional Supervisor of Irrigation

Irrigation and Operations Branch

Theodore Nelson, Chief
Richard E. Lindgren, Hydraulic Engineer

Minidoka Project, Burley, Idaho

M. L., Tillery, Project Superintendent
Glenn Simmons, Chief, River Control
and Storaip Division

Palisades Dam

B. J. Morton, Actg. Chief, Power Field Branch

Jackson Lake Dam

James L. Braman, Reservoir Superintendent

The responsibilities of the Bureau of Reclamation include the following:

a, Maintenance of adequate hydrologic reporting network;

b. Collection and dissemination of hydrologic and reservoir
data;

c. Preparation of periodic forecasts of runoff for the period
February through July and consultations with the Corps of Engineers and
District Watermaster to coordinate forecasts and establish details of
the flood control evacuation and refill schedules.

d. Execution of releases at Palisades and Jackson Lake as
required to conform with Flood Control Storage Reservation Diagram or
as these may be modified by agreement between Corps of Engineers and
Bureau of Reclamation,

e. Performance of studies for refinement of forecasting and

regulation techniques.
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The coordination of the foregoing responsibilities will be carried
on by Mr. Richard E. Lindgren, acting directly under the Assistant
Regional Director, W. H. Tuller, who is directly responsible for the
operation of all Bureau of Reclamation reservoirs in Region 1.

7.04 Reclamation Engineer. - The Watermaster for the Upper Snake

River District is the representative for the locality of the Idaho State
Reclamation Engineer. He is elected by the water users holding adjudi-
cated rights and is responsible for the distribution of the waters of
Snake River in accordance with established water rights. The Watermaster
is also responsible for the functional regulation of Jackson Lake for
flood control in accordance with existing agreements and in coordina-
tion with the flood control activities at Palisades. In this capacity,
the Watermaster each year makes periodic forecasts of the runoff of

Snake River which will be correlated with those made by the Bureau of
Reclamation. The present Watermaster is Lynn Crandall and has his office

in Idaho Falls, Idaho,
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TABLE 1

CLIMATOLOGICAL DATA

(Snake River Basin above Idaho Falls, Idaho)

Temperature-Degree Fahrenhelt | Annual Preclpitation 1In Inches Snowfall-Inches
Period Years Highest [Lowest | Years Years

Elev. of of Mean of of of of Average

Station Watershed m.s.l.f Record Record [Annual Record |[Record | Record |Average |Maximum [Minimum | Record | Annual
Afton, Wyoming Salt River | 6,225| 1904-1946| 34 38.0 98 -55 32 17.63 26.41 12.35 37 90.1
Alta, Wyoming Henrys Fk. | 6,500 1910-1954| 43 39.1 97 -46 Ly 18.23 28.02 9.47 38 100.0
Bechler River, Wyoming|Snake River| 6,300| 1931-1944| 10 38.7 96 U7 13 36.90 48.89 10.06 12 297.7
Bedford, Wyoming Salt River | 6,221] 1902-1954| U6 38.5 100 -46 42 19.46 29.71 10.78 47 107.1
Jackson, Wyoming Snake River| 6,244| 1905-1954| 32 BT, 96 -52 30 15.94 21.47 10.93 25 82.3
Moose, Wyoming Snake River|6,627| 1936-1954| 18 36.2 92 -4y 19 26.89 32.94 17.70 12 177.6
Moran, Wyoming Snake River|6,740| 1911-1954| 42 3.2 92 -63 42 21.36 29.32 51851 55 134.9
Snake Riv.Sta.,Wyoming|Snake River|6,800| 1906-1954| 35 4.7 97 -56 32 30,13 50.10 21.32 35 208.3
Ashton, Idaho Henrys Fk. |5,100| 1897-1954| 56 41.3 100 =37 53 16.37 24.18 8.97 47 72.5
Idaho Falls, Idaho Snake River|4,744| 1880-1954| 50 4y .6 104 =37 63 11.31 21.31 5.93 49 4y 2
Irwin, Idaho Snake River|5,200( 1894.-1954( 51 1.8 102 -45 57 14 .85 24.33 4,75 43 63.2
Island Park, Idaho Henrys Fork|6,300| 1942-1954| 12 36.7 91 -60 12 30.27 37.43 24 .15 5 179.0
Lake, Idaho Henrys Fork|6,700| 1890-1945 2 38.8 92 -39 22 17.65 22.35 11.93 15 132.2
Sugar, Idaho Henrys Fork|4,892| 1907-1954| 35 41.6 104 -4y 46 11.02 19.24 6.52 33 46.9
Grover, Wyoming Salt River |6,115| 1904-1952| Uu5 37.7 96 -55 Lo 18.04 26.41 12.35 38 88.6
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SNAKE RIVER NEAR HEISE, IDAHO

TABIE 2

RUNOFF AND DISCHARGE DATA

SNAKE RIVER AT MORAN, WYO.

Annual Actual 1f Natural Natural
Oct.-Sept. peak Peak May-July

Year| Runoff Discharge |[Discharge | Volume

1,000 A,F.| 1,000 cfs{1,000 efs |1,000 A.F.
1903 23.0 32.0

Ok 6,573 49.5 52.2 4,275
1905 2,983 13.5 18.3 1,756
06 4,095 19.0 27.0 2,753
07 5,922 23.5 32.4 4,290
08 5,061 18.5 26.5 2,645
09 6,911 4.0 48.7 4,600
1910 5,599 22.0 30.9 2,862
bl 5,758 32.6 4o.6 3,633
12| 5,949 39.3 45.6 3,806
13| 6,442 30.5 38.9 3,787
14 5,809 26.0 35.0 3,384
1915 3,940 171 19.5 1,742
16 5,761 28.1 36.8 3,477
17 6,448 38.9 39.5 3,140
18 6,620 52.0 54,2 4,01k
19 3,869 17.9 24,1 1,635
1920 5,082 26.0 35.0 3,348
21 5,690 34.0 40.5 3,545
22 5,129 26.3 33.9 3,196
23 5,14l 24.5 33.1 3,007
24| 3,766 15.4 20.6 1,831
1925 5,530 25.1 35.7 3,542
26 4,296 19.0 20.4 1,722
27 5,782 36.0 41.5 4,079
28 6,195 36.1 TR 3,793
29 4,506 24.3 29.6 2,355
1930 4,419 20.5 2h.1 2,143
Sil 3,231 12,6 14.8 1,264
32 4,325 2105 30.5 2,942
33| 4,323 25.6 1% 2,358
34 2,980 15186 1 5% ¥8175
1935 4,004 21.6 31%8 2,605
36 5,103 29.3 38.7 3,425
37 3,941 17.9 235145 2,192
38 4,994 23.1 32.9 3,145
39 4,406 19.4 219! 2,175
1940| 3,566 13.9 20.8 1,769
4 3,635 14,5 20.5 1,961
L2 4,219 19.5 27.6 2,320
43 6,183 36.0 36.U 3,909
Ly 4,321 20.0 20.2 2,085
1945 4,422 22.5 2Tes 2,781
46 5,466 26.2 26.2 2,742
47 5,226 25.9 231! 3,082
u8 5,015 30.5 32.7 2,864
Ug 4,841 21.0 28.9 2,832
1950 5,760 28.5 35.7 3,730
51| 6,284 30.4 36.3 3,607
52 6,036 26.8 31.5 3,286
53 4,633 26.0 31981 2,631
54 4,993 29.7 30.2 3,076
1955 4,091 18.5 22.0 2,222
1956 6,523 33! 43.0 4,246
Avg. 5,015 2,920

Natural | Natural Annual
Peak { May-July |oct. Sept.

Year | pischarge| Volume _-| Runoff
1,000 ofs | 1,000 4,pJ1,000 A.F.
1904 8.2 885 1,302.0
05 5.0 467 780.0
06 6.0 591 899.0
o7 7.6 894 1,270.0
08 6.4 560 1,124.0
09 14,2 814 1,461.0
1910 10.1 881 1,238.0
11 i3 83 981 1,346.0
12 12.2 808 1,214.0
13 14.7 968 1,436.0
14 12.5 T49 1,149.0
1915 6.9 408 769.8
16 1385 87k 1,223.0
147, 13.0 880 1,238.0
18 17.0 921 1,249.0
19 4f5rd 17 685.2
1920 9.2 693 992.6
21 10.0 756 1,068.0
22 10.0 716 1,007.0
23 9.0 677 g4l.5
2U 5.9 430 6u8.2
1925 12.9 924 1,328.0
26 9.5 465 763.4
27 14.2 1,038 1,416.0
28 15.2 984 1,331.0
29 9.0 578 866.1
1930 6.4 " 493 T94.0
31 4.6 34l 575.8
32 9.6 718 992.1
33 10.3 620 878.1
34 6.5 346 628.4
1935 10.9 654 933.7
36 114 759 1,069.0
37 7.9 558 T79.4
38 10.8 816 1,146.0
39 8.8 576 892.9
1940 7.4 543 T94.5
41 6.3 495 780.0
42 8.3 570 886.8
43 155 993 1,417.0
Ll 7.4 538 810.0
1945 9.5 625 896.4
46 9.5 668 1,059.0
w7 10.2 809 1,129.0
48 9.9 736 1,026.0
49 8.6 175 1,107.0
1950 10.3 830 1,168.0
51 12.0 783 1,219.0
52 11.9 809 1,222.0
53 i) 661 969.4
54 11.6 838 1,182.0
1955 75 619 898.2
56| 14.1 1,054 1,484.0
Avg. 709 1,046, 9

1/ Reflect regulation by Jackson Iake.
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14 4,025 L6 ww WM.WHm 2,272 Ww Hmﬂuwom ”.NHQ 35 | 43k, 9u0 ﬂ.mow 75 | 800,626 Houﬂmﬂ 15 | 1,322,215 15,665
| bh) @) % Rel ) Zimd) v e pe) % as) wml Rk ue
’ 278 ’ »500 197,161 0 37 | 450,3 2 it 2,1 0,888 2223, 15,881
17 | u,811 1S Wm Wm.wmm 2 412 ww mww.omm 4,937 38 | 158,187 q.mmu 78 | 833049 Wo.mmu 18 | 1,369,534 | 12’0gg
o | Smg| Ao | el 200wl 2L nesr| ISR o) shed ibdn) b 1380 200
’ ” anf ’ ’ 4.0 % 0 s ’ ’
20 | 53| T | 60 | 6L,908] 5'Zg || 5500 | 212,195 | g | 40 | 4,058 | D300 WU sea1 | vwnrieie| 16t
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TABLE 4
JACKSON LAKE RESERVOIR
USABLE STORAGE CAPACITY

ELEV. | STORAGE| STOR || ELEV.|STORAGE| STOR | ELEV.| STORAGE| STOR|{| ELEV. | STORAGE STOR| ELEV. |STORAGE | STOR| ELEV. |STORAGE | STOR{l ELEV. |STORAGE | STOR| ELEV. |STORAGE| STOR
FEET | CONTENT| DIFF| FEET |CONTENT| DIFF| FEET | CONTENT| DIFF|| FEET | CONTENT| DIFF| FEET |CONTENT | DIFF| FEET |CONTENT | DIFF|| FEET |CONTENT | DIFF|| FEET |CONTENT | DIFF
6730.0 0 6735.0] 88,070 6740.01 182,520 6745.0 | 284,450 6750.0 |392,900 6755.0 | 506,550 6760.0 | 624,360 6765.0 | 746,280
30.1 | 1,720 Wwwm 35.1| 89,910 mew 40.1|18%,510 wwmw 45.1 | 286,570 wwmo 50.1 | 395,140 wm:w 55.1 | 508,870 wumw 60.1 | 626,760 mew 65.1 | 748,780 mmmw
50.2 | 3,l40 (o501 35.2) 91,740| Tgzof  40.2(186,490 | eaoll 5.2 | 288,690 mwmw 50.2 |397,370 umo 55.2 | 511,200 | 22201 60.2 | 629,160 2100l 65.2 | 751,260| 5200
30.3 | 5,160| 10501 35.3| 93,570 1g3q| 40.3|188,470| ;gg5ll 5.3 | 290,810 2o 50.3 | 399,610 cosol 55-3 | 513,520 | 23201 60.3 | 631,570 210 65.3 | 753,760| a0
304 | 6,880 ool 35.4| 95,k00( grol  %0.k 190,50 [19g0ll 5.k |292,930( 220N 5.k |01, Bho| S2300  55.4 | 515,850 | 23500 60.4 | 633,980 2,00 654 | 756,240| 500
50.5 | 8,600 yonn il 35.5( 97,230 ygig|  0.5|192,430 | 15goll 45.5 | 295,050 S2201 50.5 |kok,080 25001 55.5 | 518,170 | 2270 60.5 | 636,380 ZUH 65.5 | 758,740 Higy
30.6 | 10,320 1720 35.6] 99,070 Jg3q 40.6/194,410 | 19g4|l 5.6 | 297,180 Bwo 50.6 {406,320 2230 55.6 | 520,490 2330 60.6 | 638,780 BT 65.6 | 761,220 2500
30.7 | 12,040 1720 35.7(100,900| g3 40.7/196,390 1980[ 45-T |299,300 Bmo 50.7 |408,550 sooll  29-7 522,820 2330 60.7 | 641,190 Sl 65.7 | 762,720 580
30.8 | 13,760 1720 35.8(102,730 1830 40.8/198,370 1980 45.8 | 301,420 5120 50.8 [410,790 5530 55.8 | 525,140 mu 0 60.8 | 643,600 o 65.8 | 766,200 2500
30.9 | 15,480 1720 35.9|104,560 1830 40.9|200,350 1980 45.9 | 303,540 mymo 50.9 (413,020 Nmmo 55.9 | 527,470 mwwo 60.9 | 646,000 T 65.9 | 768,700 180
6731.0 { 17,190 6736.0[106,390 6741.0(202,330 6746.0 | 305,660 6751.0 (415,260 6756.0 | 529,790 6761.0 | 648,400 6766.0 | 771,180
31.1 | 18,950 Wﬁ”m 36.11108,250 Wmmw 41.1| 204,340 wwww 46.1 | 307,810 Bmo 51.1 |417,520 wwmw 56.1 muw.wwo wwmw 61.1 | 650,830 wwww 66.1 | 773.690| 220
31.2 | 20,670| ool 36.2/110,110( 1ggg | ¥1.2/206,350 | 500 ) u6.2 | 309,950 me 51.2 |419,770 w 56.2 | 534,470 | p3u0fl 61-2 |653,250| 5,501 66.2 | 776,200 S
51.3 | 22,410 (D0l 3631111 070| 160 | 41.3|208,360 | S0 ol w3 | 312,100 2130|5105 |u22,030| 22801 5675 | 536)810 Sol| 61-3 |€59,670| 5,000 66.3 | 778,710| 2310
Sk | 24,1500 1og | 36.51113,850( oo | H14210,370| D0l k6 | 31k 2k0 | 21000 51k |uak,280( 2220 560k | 539,150 | a3yq |l 1.k |658,090| 2120 66.4 | 781,220] 2510
31.5 | 25,890 1muo|  36-5(115,690| Jggn || H1.5 212,380 | 2o ol 46.5 [ 316,390 Bmo 51.5 |426,540( 527 Il 56.5 | 541,490 A 61.5 | 660,510 m:mo 66.5 | 783,720/ 2200
51.6 | 27,630| 1ouq |l 36.6(117,550| 1ggq | 41.6|214,390 | 55 ol 46.6 | 318,500 | 520N 51.6 (u28,790| 22201 5616 | 543,830 | ouq | 6L-6 | 662,930 5/50| €6.6 | 786,230/ 2510
31.7 | 29,370 1ol 36.7|119,410| Jggo|  41-7|216,400 |50 ol 46.7 | 320,680 | 512N 51.7 (431,050 55° | 56.7 | 546,170 ool 61T |€65,360( 2 o0l €6-T | 788,70 2510
31.8 | 31,110 170 | 36-8]121,270| Tges 41.8/218,410 | 50 0| 46.8 | 322,830 Bmo 51.8 |433,300 mwwo 56.8 | 548,510 | sz |l 61-8 | 667,780| 5,2 66.8 | 791,250| 2510
31.9 | 32,850 1730 36.9(123,130 1850 41.9|220,420 | 5ot ol 46.9 | 324,970 2150[ 519 435,560 2250 56.9 | 550,850 mw:o 61.9 | 670,200 T 66.9 | 793,760 ww%
6732.0 | 34,580 6737.0 (124,980 6742.0(222,430 6747.0 | 327,120 6752.0 (437,810 6757.0 | 553,190 6762.0 | 672,620 6767.0 | 796,260
32.1 | 36,340 wwmw 37.1 (126,870 mew 42.1[224,470 w%w 47.1 | 329,290 M,\w 52.1 | 440,090 mmmw 57.1 | 555,550 w%w 62.1 | 675,060 W_Hw 67.1 | 798,790[ 2239
52.2 | 38,100 Telll 57020128)760( ygg0 | 42.2(226,510 | 2001 w72 | 331,460 qu 52.2 |442,360 mmmo 57.2 | 557,900 mumo 62.2 | 677,500 | 2101 67.2 | 801,320 2530
32.3 | 39,860| 1og0l  37.3(130,650| 1ggo| 2.3 228,550 | SO/l u7.3 | 333,630 B,\o 52.3 |k, 640 PEE01 57.5 | 560,260 mu ol 62.3 | 679,940 w:w 67.3 | 803,8u0| 2220
s2.4 | i1,620) 7T 37.81132,530| 1g00 | 42.2]230,590 | 20001 w7k | 335,800 Bﬂo 52.4 | 446,910 mmﬂo 57.4 | 562,610 mumo 62.4 | 682,370 :m 67.4 | 806,370| 2930
32.5 | 43,380| 1og0 |l 37.5|134,B20| [goo | 42.51232,630 | 5o 0l u7.5 | 337,970 701 52,5 (449,180 mmmo 57.5 | 561,970 mum 62.5 | 684,810 mﬁo 67.5 | 808,900( 2930
32.6 | 45,1k0| el 37.6(136,310| jgdq|  42.6|234,670 | S0 0l u7.6 | 3k0,1k0 M,\w 52.6 | 451,460 2281 57.6 | 567,330 muw 62.6 | 687,250 wﬁo 67.6 | 811,k20[ 2520
32.7 | ¥6,900| Togof  37.7(138,200 jggo | 42.71236,710 | S/l k7.7 | 342,310 |2 701l 52,7 | 453,730 mm 57.7 | 569,680 mum 62.7 | 689,690 Eo 67.7 | 813,950 2230
32.8 | 48,660| 1000 37.8|140,080| 1goo | 42.8|238,750 | Do, ol u7.8 | 3wk k80 | 21TO) 52.8 | 456,010\ Z250) 578 | 572,040| 22001 62.8 | 692,130| 21O 67.8 | 816,k70| 2220
32.9 | 50,420| 1og0l 37.9|141,970| 1ggo | 42.9|240,790 | S0l 47,9 | 346,650 Mww 52.9 | 458,280 wmww 57.9 | 574,390 mwwm 62.9 | 694,570 w:uw 67.9 | 819,000 wwww
6733.0 | 52,180 6738.0|143,860 6743.0| 242,830 6748.0 | 348,820 6753.0 | 460,550 6758.0 | 576,750 6763.0 | 697,000 6768.0 | 821,520
33.1 | 53,970 mew 38.1 145,780 mew 43,124,900 NOMO 48.1 | 351,010 wwww 53.1 | 462,850 mwow 58.1 | 579,120 mﬂo 63.1 | 699,460 mwmo 68.1 | 824 070 mmmo
33.2 | 55,750| (ogq |l 38.2[147,690| 1go0 |  43.2|246,960 www u8.2 | 353,210 | 22001 53.2 465,140 mmoo 58.2 | 581,490 muww 63.2 | 701,920 w:w 68.2 | 826. 610|220
33.3 | 57,5301 1naol  38.3149,610| 550 | 43.3|249,030 | 29T0N  48.3 | 355,k00 | 22901 53.3 | M6T,k30) 2290 58.3 | 583,870| 230 63.3 | 704,370| 220N 685 | 829,160] 2270
3341 29.3301 Jngg|  38.4]151,530| 1550 | 43.k251,100 2oToll uB.i | 357,590 | 2900 53.k | 469,720\ ZT)  58.% | 586,240\ 23TON  63.4 | 706,830| 2000 681k | 831,700 220
uum 1,100 oo 38.5(153,450| ool 43.5]253,170 momo 48.5 | 359,780 mmmo 53.5 | 472,010 m%o 58.5 | 588,610 muqo 63.5 | 709,280 N:mo 68.5 | 834,250 mmmo
33 mm.mmo 1780| 38-6[155,360| 15501 43.6|255,230 2070| 148-6 361,980 T 53.6 | 474,300 muwo 58.6 | 590,980 muwo 63.6 | 711,740 suso|| 68-6 | 836,790 mm =
331 8080|1780 38.T[157,280| 1g0|  43.7(257,300 | TN MB.7 | 364,170 | 27N 53.T 476,600 FO0)  58.7 | 593,350| ZALON  63.7 | 7ak,190) 2201 68.7 | 839,3k0| 520
33.8 | 66,4k0 1790| 38-8[159,200| 1350|  43.8|259,370 | 2 ,\o 48.8 | 366,360 mwwo 53.8 | 478,890 mmoo 58.8 | 595,730| 2200l 63.8 | 716,650| 21201 6378 | 841880 m:
33.9 | 68,230 1780 38-9[161,120| 1g7g|  43.9|261,kko Nwwo 48.9 | 368,560 | 22001 53.9 481,180 mmwo 58.9 | 598,100 mwwo 63.9 | 719,100 m:wo 68.9 | 8l 420 Mwmw
6734.0 | 70,010 6739.0 163,030 6744 .0 263,500 6749.0 | 370,750 6754.0 | 483,470 6759.0 | 600,470 6764.0 | 721,560 6769.0 | 847.000
3.1 | 71,820 Wm% 39.1 164,980 wwww k1| 265,600 Mwow 49.1 | 372,960 wwww 54.1 | 485,780 muww 59.1 | 602,860 MWWW 6.1 | 724,030 w__ﬂw ,\mw.p m:w“muo 2330
4.2 | 73,620 Tg ol 39.2(166,930 1050  4.2|267,690 mpmo k.2 | 375,180 [ 52 54 .2 | 488,000 mwoo 59.2 | 605,250 Nwmo 6.2 | 726,500 m:mo 69.2 | 852,100 wmmw
34.3 | 75,430 1810( 39.3168,880 1950 E.u_m%.éo o] (RO 377,400 | 2274 54%.3 | 490,390 2310|993 607,640 mumo 64.3 | 728,980 suroll  69-3 | 854,660 mmm
4.4 | 77,240 1800 39.4 (170,830 1950 44 4| 271,880 mpmo 49.4 | 379,610 A 54 .4 | 492,700 2310 59.4 | 610,020 = 64 .4 | 731,450 m:ﬂo 69.4 | 857,220 mm g
3.5 | 79,0400 7g5  39.5(172,780 o3| 44.5(273,980 | 200 9.5 | 381,820 | S5 5h.5 | 495,010 SN 59.5 | 612,410 mwoo 6.5 | 733,920 mpwo 69.5 | 859,790 mmmw
34.6 | 80,8501 Tglol 39.6(174,730 1o50|  .6[276,070 Bwo 49.6 | 384,040 | 5200 54.6 | 497,320 510l 99-6 614,800 mumo 64.6 | 736,400 Su7o|| 69-6 | 862,350 mmmo
34.7 | 82,6601 a0l 39.7/176,680| ool b.7|278,170 | Zo00) 49.7 | 386,260 | S2C ) 5h.T 499,630 5300|391 617,190 mumo 6u.7 | 738,870 2 101l 69.7 | 86,0910 mm 2
uw .8 m:m.:mo 1810| 39-8(178,630| 1520  uu.8|280,260 Bwo 45.8 | 388,470 | 221 mw.m mww.wmm o3n0| 59-8] 619,580 muwo 64.8 | 741,340 N:Wo 69.8 | 867.480 mwmo
34.9 »270] 1800 39.9(180,580 1940 44 9| 282,360 2090 49.9 | 390,680 2220 54.9 | 504, 2310 59.9| 621,970 2390 64.9 | 743,810 2170 m.%ww m«m m_mnov 2560
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TABIE 5

REPRESENTATIVE SNOW COURSE DATA

Years of Record and Average Water Equlvalent - Inches

e v mwwww- Jenuary 1st |January 15th|Pebruary 1st|February 15th| March 1st |March 15th | April 1st | April 15th | May 1st June 1st
Course No. |m.s.1. |Years | W.E.| Years|W.E. |Years |W.E. | Years | W.E. Nears |W.E. |Years | W.E. |Years | W.E. | Years | W.E. | Years | W.E. | Years | W.E.
Afton R.S. 1| 6,200 19 2.2) - - 21 3.8 - = 21 4.7 - - 21 2.1 1 0.0 4 0.0 - o
Aster Creek 2| 7,700 5 | 14| 31 |14.5 6 |25.0| 32 |22.1 | 6 32.1| 32 |27.2 8 |39.6| 32 |[29.8] 1 |[45.0] 1 |15.0
Blackrock 3| 8,600 - - - - 33 |12.6| - = 7 20.6 - - 20 |22.9 - - 3 25.3 - -
CCC Camp 4| 7,500 | 19 4.5 - - 21 75l - - 21 10.1 - - 21 |11.9 1 15.0 7 4.4 - -
Cottonwood Lake 5| 7,500 2 7.4 - - 1 1.2 - - 3 wal - | - 18 [17.5| - . 1 |10.6) - -
Coulter Creek 6| 7,600 5 9.1] 30 11.0 6 [L17.98 32 16.7 6 22.2| 32 |20.3 8 |26.4| 30 21.0 | - - - -
Deadman Ranch T 6,534 10 b1 - - 12 6.5 - - 20 9.9 - - 19 |10.7 - - 5 1.2 - -
East Rim Divide 81 7,950 6 3.8 - - 2 7.1 - = 17 10.2 1 |12.4 2181 2i1 1 13.1| 10 10.8 - -
Four-Mile Meadows| 9| 7,770 - = - - 33 8.3 - - 7 12.3 - - 21 | 13.4 - - - - - -
Glade Creek 10| 7,200 6 9.5 31 11.6 6 | 16.7| 32 17.4 6 21.7| 32 |21.4 8 |26.0| 32 22.8| 1 32.1 1 7.0
Grover Park Divide 11.| 7,500 | 19 T TR - 20 | 7.5] - - 21 10,1 - | - 21 |11.6| 1 |17 | T byl - -
Huckleberry Divide 12 | 7,300 6 8.4 3% 9.7 6 |14.8] 32 |i4.9 | 6 19.0, 32 |18.0 7 [22.8] 32 |18.8] 1 {17.5| - -
Lewls Lake Divide; 13| 7,900 6 19.8| 31 20.7 6 | 33.1| 32 30.7 6 42.9| 32 | 37.9 8 5188l 32 k2.0 5 47.9 1 4.7
Togwotee Pass 14 | 9,600 - - - - 33 | 18.9| - - T 27.6| - - 21 [29.6| - - 7 |35.5| 1 |37.0
Turpin Meadows 15 | 6,930 = - - - 33 6.9 - - 7 10.6 - - 21 [10.9 - - - 2 - -
Yellowjacket 16| 7,675 4 1.9 - - 9 | 4.3| 1 5.2 | 15 5.8/ 1 5.7 20 | 6.7 1 5.6 T 0.3| - -
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TABLE 6

RATING TABLE

SNAKE RIVER NEAR HEISE, IDAHO

GAGE | DIS- GAGE| DIS- GAGE| DIS- GAGE | DIS-
HGHT | CHARGE |DIFF{ HGHT|CHARGE |DIFF| HGHT| CHARGE|DIFF| HGHT | CHARGE | DIFF
FEET | Cfs |[Cfs | FEET| Cfs Cfs | FEET| Cfs |[Cfs |FEET | Cfs Cfs
1.00 5.00[ 11,040] _ . 179.00( 30,270
.10 .10| 11,400 390 " 10| 30,840| 5TO
.20 .20| 11.760| 360 20| 31.410| 570
.30 .30| 12,130| 27O} 30| 31,980/ 570
Lo | 1,830 4ol 12,500| 370 .4o| 32,550| 570
.50 | 1,940| 1100 50| 12,880| 380 .50/ 33,120 570
.60 | 2,060| 1200 60| 13,270| 390 60| 33,690 570
70| 2,190] 1390 70| 13,670[ 4001 70| 3i4,260| 570
80| 2,340 128 .80| 1,070 300 .80| 34,830 578
.90 | 2,500 %80 .90| 14,480 uég .90| 35,400 Zgo
2.00| 2,680 6.00( 14,900 10.00| 36,000
10| 2,880 2900 19| 15,330 *30| 10| 36,600 goo
.20 | 3,100( 220| 30| 15,770| MO} 20| 37,200 688
.30 | 3,320| 2201 30| 16,210 **O[ 30| 37,800 s
o | 3,550] 230 Lo| 16,660| *50| .h4o| 38,400 2o
.50 | 3,780| 2301 50| 17,110 4501 50| 39,000 2o
.60 | 1,020 240 .60| 17,560 ¥20| .6o| 39,600 2o
70| u.260 201 70| 18,020| ¥60| 70| 40,200 oo
.80 | 1,510 228 .80 1g,u90 ﬁgg .80| 40,800/ 2%
.90 | 4,770 .90| 18,970 .90| 41,400
270 %9017 00| 12,000 ©°
3.00| 5,040 7.00| 19,460
100 5,310 270| 10| 19,960 290
.20| 5,580| 210\ 20| 20,&70| 210
.30| 5,850 2g° .30| 20,980| 210
ol 6,130 280 Ao| 21,k9o| 510
.50 6,410 280 .50| 22,000 910
60| 6,690 280 .60| 22,520 220
70| 6,970| 290| 70| 23,040 520
.80 | 17,260 zgg .80| 23,560 2&8
90| 7,550| 2301 90| 24,100| 240
L.00| 17,840 8.00| 24,650
10| 8,130 299|| .10| 25,210| 569
20| 8,420/ 299|| 20| 25.770| 569
.30| 8,710 299|| .30| 25,330 560
40| 9,010[ 290| _Lo| 26,890 560
50| 9,310/ 290 | 50| 27.450] 560
60| 9,630/ 220/ .6o| 28,010 560
70| 9,970/ 2¥0 1 70| 28,570| 560
.80/ 10,320 ;28 .80| 29,130 ggg
.90| 10,680 360 .90 29,700 570

Data from USGS table dated 12-28-54
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TABLE T

RATING TABLE

SNAKE RIVER AT MORAN, WYOMING

GAGE | DIS- GAGE| DIS- GAGE| DIS-
HGHT | CHARGE | DIFF| HGHT| CHARGE|DIFF| HGHT | CHARGE| DIFF
FEET | Cfs | Cfs | FEET| Cfs |Cfs || FEET| cCfs | Cfs
1.00 3 5.00] 2,110 9.00| 8,050
.10 8.3 5'3 10| 2,210/ 100 .10| 8,230 130
20| 17.5].7- .20| 2,310]|2190 20| 8,410| 190
30| 28 |10.5 0 30| 2420|110 .30| 8,600| 190
do| wo |12 lo| 2,530 110 to| 8,790| 199
50| s | 50| 2,640|120 | 50| 8,980 199
60| 70 26 60| 2.760| 120 60| 9.170| 190
70| 90 23 70| 2,880|120 70| 9,360| 199
Bo| 1k |2 .80| 3,000/ 120 .80| 9,550 199
90| 1o |22 .90| 3,120 i;g .90 | 9,740 igg
2.00| 168 6.00| 3,250 10.00| 9,930
10| 198 |29 .10| 3,380]130 .10| 10,130 200
20| 230 |22 .20| 3,510(130 .20 | 10,330 200
30| 265 32 .30| 3,640 130 .30 | 10,530| 200
do| 303 |3 Lo| 3,780| L¥0 140 | 10,730 2090
50| 3us |42 50| 3920|100 I 50| 10.930| 200
60| 390 |¥5 60| L,070|150 .60 | 11,130/ 200
70| B35 |45 70| u,220(150 .70 | 11,330| 200
.80 | 480 “g .80| 4,370]|150 .80 11,530 200
.90 | 530 50 .90| 4,520 158 .90 | 11,730 ggg
5 20 1111.00 | 11,930
3.00| 580 7.00| 4,670
10| 635 | 29 10| 4,820 120
20| 690 | 22 .20| 4,980 }68
30| 5 | 22 | 30| 5,140 :
o | 800 22 o | 5,300 160
.50 | 860 ke .50 | 5,460 163
.60 | 930 70 .60 5,620 170
70| 1,000 | T7 70| 5,790| 100
.80 1,010 70 .80 2,960 170
90| 1,140 | T2 .90 6,130/ 110
4.00( 1,210 8.00| 6,300
.10 | 1,290 gg 10| 6,470 178
.20 | 1,370 0 20| 6,6u0(17
.30 | 1,460 90 .30| 6,810]170
Ao | 1,550 90 lo| 6,980 }78
.50 | 1,640 30 50| 7,150 1go
.60 | 1,730 % 60| 7,330 180
.70 | 1,820 4 70| 7,510 100
.80 1,910 e .80 7,890 180
.90 | 2,010 |199 .90| 7,870 120
Data from USGS table dated 12-31-U43
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DISCHARGE RATING TABLE

TABLE 8

SNAKE RIVER NEAR SHELLEY, IDAHO

GAGE GAGE GAGE
HEIGHT | DISCHARGE | DIFF /| HEIGHT | DISCHARGE | DIFF.||HEIGHT | DISCHARGE |DIFF.
Feet c.f.8. c.f. Feet ¢, f.8, c.f.8.|l Feet c.f.s. c.f.8
3.00 470
o soo | 29 | o | &b | 2o ™R0 | Bane | 40
.20 540 | 1y || .20 7,030 .20 22,240
.30 580 | wo | .30 7,360 | 3390 30 | 22,680 | ¥
4o 620 | g o 7.700 Lo | 23,120 0
.50 670 50 8louo | MO 50 | 25,560 | O
.60 720 58 .60 8.380 | 20 Hl 5o | 2k.000 | MO
.70 770 | 25 .70 8,730 | 2290 70 | 2uous0 | 50
.80 220 20 .80 9,080 ;28 .80 | 24,900 ﬁgg
.90 0
9 701 %o .90 9,430 360 .90 25,350 | y2g
k.00 930 8.00 ,T90 .
.10 990 $8 10 | 10:1%0 ggg o 52:2?8 i
.20 1,060 go |l .20 | 10,510 | 30/l .20 | 26,700 | ;29
.30 1,140 90 .30 10,870 360 .30 27,160 160
o 1,230 g 10 11,230 370 RITY 27,620 | ,eo
.50 1,320 90 .50 11,600 370 .50 28,080 46
.60 1,h10 | 20 .60 | 11,970 370 .60 | 28,540 u68
.70 1,500 | 130 70 | 12,340 3;0 .70 | 29,000 | 20
.80 1,600 | 100 .80 12,710 | 370 f .80 29,460 | yeo
.90 1,700 1150 .90 13,080 370 .90 29,920
5.00 1,810 9.00 13,450
.10 1,930 i;g .10 13,820 ;;8
.20 2,060 150 .20 14,190 370
.30 2,210 160 .30 14,560 380
.40 2,370 | 17 k0 14,940 | o0
.50 2,540 180 .50 15,320 | 3o
.60 2,720 190 .60 15,710 390
.70 2,910 207 |l .70 | 16,100 | 727
.80 3,110 15,0 .80 16,500 | o0
.90 3,320 | 220 .90 16,900 | 50
6.00 3,540 10.00 17,300
.10 3,770 | 239 210 | 17,700 ﬁgg
.20 4,010 250 .20 18,100 | oo
.30 3.260 T .30 18,500 | yo0
10 »520 270 Lo 18,900 400
.20 4,790 300 .50 19,300 | 414
.60 5.390 320 .60 19,710 410
.go 5,%10 320 .70 20,120 410
L 31301550 || 80 | 20,530 | 450
i 727 1320 l -20 20,950 | yp0 .h

Data from USGS table

dated 12-27-54

TABLE 8



TABLE 9

DISCHARGE RATING TABLE

HENRYS FORK NEAR REXBURG, IDAHO

GAGE GAGE GAGE

HEIGHT |DISCHARGE |DIFF.|| HEIGHT|DISCHARGE | DIFF.||HEIGHT | DISCHARGE | DIFF.

Feet c.f.8. c.f.8 Feet c.f.s. pk.f.s.|| Feet c.f.8. e, f.sl
.00 4,00 1,340 7.00 3,850
.10 .10 | 1,410 78 10| 3,950 igg
.20 .20 | 1,480 ;0 .20 | B,050 | 199
.30 .30 1,550 3 .30 4,150 o
Lo Go | 1,620 70 Ao | 4,260 | 719
.50 .50 | 1,690 70 50 | #,370 | 129
.60 6o | 1,760 | %9 6o | b9 | 120
.70 .70 1,840 80 .70 4,610 130
.80 .80 1,920 80 .80 4,740 130
.90 .90 2,000 80 " .90 4,870 130
.00 5.00 2,080 8,00 5,000
.10 .10 | 2,160 gg' .10 | 5,140 iﬁg
.20 .20 2,240 80 .20 5,280 e
.30 .30 2,320 80 .30 5,420 1to
40 4o 2,400 90 140 5,560 140
.50 .50 2,490 80 .50 5,700 150
.60 .60 2,570 , 0 .60 5,850 150
.70 570 50 .70 2,660 90 .70 6,010 170
.80 620 2 .80 | 2,750 go .80 | 6,180 L
.90 670 50 .90 | 2,830 90 .90 6,350 170

3.00 720 6.00 2,920 9,00 6,520
.10 775 25 .10 | 3,010 98 .10 | 6,700 igg
.20 830 62 .20 | 3,100 90 .20 | 6,880 | Ig0
.30 890 2 .30 | 3,190 go 30 | 7,060 | 7g0
4o 950 60 40 3,280 90 Lo 7,240 180
.50 1,010 60 .50 3,370 90 .50 7,420 180
.60 1,070 £0 .60 3,460 90 .60 7,600 180
.80 1,200 70 .80 3,650 100 .80 7,960
.90 1,270 70 .90 3,750 100 .90

Data from USGS table dated 12-29-50

TABLE 9



SNAKE RIVER AT MORAN, WYOMING
Natural Flow In 1,000 Acre-feet

Aug. Sept.

July

Nov. Dec. Jan. Feb. Mar. Apr. May June

Oct.

Year

36.4

539.5 249.5 67
103.6

479.9

206.4
133.6
308.9
298.9

38.4
36.1

31.0

37.1

30.8 25.1

1911

51.3

205.8

203.2

238.0
82

41,2 43,1 22,2 29.4 35.9 32.0

1912

44,0

107.6

457.7

62.0
57.2

96.7
47.0

58.2 39.8 39.2 45,8 33.9 35.7
48.1

1913
1914
1915
1916 .
1917

330.3

32,7 42,9 39.3 32.7

45.9

.7

181.8
421.5

139.2

49,1 31.4 24.3 17.0 27.4

60.1

(=N -]

[l

.2

74.0
92
73.3

279.0
303.0

29.0 28. 37.4 33.6 37.9 174.9
27. 39.5 27.5 31.4 33.8 30.0 141.3 435.9

23.9
35.2

35.6

150.7

601.2
139.7
360.0
342.3
393.6
321.9
141.8

25.7 24,0 44,6 33.3 30.0 28.4 35.2 166.2
234,5

1918
1919

26.6 20,7

67

39.3
162.1

22.3 23.7 28.7 31.9 42.5
23

29.1

46.2

39.2

.

173.3
285.9
179.4

30.0
35.3
24.8
31.7
30.4

26,2 29.8 30.0 28.0 .1 28.6

1920
1921

54.9

129.0
142.0
159.7

32.0 33.3 33.1 23.6 24.5

40.9

59.3

25,7 33.6 34.0 29,2 26.8 25.1

1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946

50.1

21.5 29.2 31.8 22.6 27.9 197.0
216.2

20.3

67.3
202.8

24.3 27.4 27.8 23.2 19.5

30.1

47.7

83.2

369.1
148,1

30.3 28.0 31.8 31.8 26.5 74,2 357.2

42.0

67.4 37.5 21.2
258.2 55.3

171.7
115.7

31.6 26.5 23.1 26.0 22.6 78.6 244,5

45.3

35.2 35.4 36,7 23.0 37.4 189.8 597.5 82.7
49.5 48.6 478.9 293.1

35.2

28.6

32,5

58.5
47.6

26.4 32,5

39.9

61.0

40.5

31.3

314.4

33.6 29.5 27.3 27.2 35.0 149.6
67.3
37.7

23.9

31.4

14.4 27.5 18.5 26.4 22,6 185.8 207.4 98.8 64.1 31.5
148.7

22,7

47.4 29.2 17.2

135.9
112.1

148.4

24,1 20.0 20,2 16.5 23.1

43.2

24.8

61.5

35.4 228.3 358.5

29.6
19.3

24.8 26.4 26.7
28

19.6

21.7

33.0

53.2
20.7

20.1 22.1 31.3 27.5 25.3 118.5 390.4
111.5 208.7

19.4

20.0

48.9 38.4
135.0

86.2
353.7
283.5
232.1
438.2

.7

28.4 20.8

19.9

21.0

19.6

51.3

27.6 30.3 22.9 26.1 45.2 167.9
19.6
21.4

28.2

27.8

51.6 23.3

107.0

3

91
100.0
157.8
106.8

27.7 66.0 382.5
230.2
223.2
307.6

38.0

40.1

23.4

21.9

19.1

27.3 21,2 28.5

24.4

3.0

17.5

41.3

4,1

6
51

26.6 36.1 50.9
66.1
48,7

29.2

32.1

24,5

26.4

.5

191.4
205.4
186.0
278.8

30.5 28.5 28.3 26.1
27.6

27.9

31.2

24,5

38.4

3.3

7

264.5

19.0 26.7 29.4
22.9 26.9

14.0

23.0

62.8 47.2

55

84.6
133.3
275.7
126.0
175.2
121.2

225.4

31.7
59.2
98.7

18.4

22.1

24,5

26.1

23.0

31.7 40.4 27.9 24.8 20.4 160.0
32.7

40.4

42,1

87.0

481.4
242.6

240.3

35.9 43.9 29.5
22.7

35.2

16.5

22.2

66.6

29.0 168.6

25.6

29.8 23.1 19.8

33.6

32.6

66.5
50.6

19.9 23.9 28,4 23.0 23.6 171.4 287.0
35.6 105.2 271.3 268.0

25.5

19.3

31.4 34.9 33.0 35.8

29.1

™ T OO
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30.8 28.9 29.4 30.2 28.0 27.8 49,6 226.6 323.9 146.4 60.1 33.7

Avg,
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i B RESERVOIR AND STREAM STATIONS
s Prior to 15 July Aftar 16 July 8
20
i | Station Period Froquency Mathod Period Frequancy Mathod 3
1. Jackssn Loka Reservoir 1 Apeit - Juiy 15 | Daily Obser BR-tt WB-"C" DE 15 July - Mar Weekly Obs. -Tel, WM-ml. DE o
- b
2. Snoke R. at Moron V Apeil < July 15 | Daily Obs-¢ BR-tt WB-"C" DE 15 July - Mar. Waekly Obs. ~Tel. WM-ml. DE b
3. Snake R. at Wilson 1 April - July 15 Daily Obs-tg. WB-"C*DE |  =emeememeeme | emmee- %
f : 4, Palisodes Reservolr 1 Apeil - July 15 | Daily Obs-talBR-tW8-*C" DE 15 July - Mor. Weokly WM-ml. DE E
5, Snake R. nr. Helse 1 April < July 15 | Dally Obs-tg. WB - C" DE 15 July - Mer, Weakly WM-ml, DE g
6. liland Pack Reservoir 1 April - July 15 | Daily Oba-r BR=1t WB-*C" DE e — 1
— Jﬁ\/ 7. Heneys Fk. nr. hlond Park 1 April - July 15 | Daily Obs-s BR-11 WB-"C" DE B ——
/ 0oy B. Henrys Fk, nr, Rexburg | April = July 15 | Daily Obe.-tg. WB-"C"DE |  =wem--mmmme
i e |
\ —
! | (
oy 1
| island Park \
4 Roservure
; ©
e \
33 bisLanp park S -
Flega3co 2 Shashone L
o L & 7000
r )
= ! L .
¢
‘ Ew.smuu-u.‘ Lo 1000
O 10.300 t"‘ E
‘z
£
1 ' NAME RIVER R 7y ‘ E
- 5 "f —£) 6800 —
( Uy
/S
,
( 44°00
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\ ) LAHE
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g b
4[p PALISADES | S '
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’ 4 RESERYOIR 4
. _— A L
f I8 At
\\ / 119°00"
SNOW COURSES
Snow Course Elevation Period | Frequency Mathod of Reporting
Above Jockon Loka
1. Arizona e Fab.- Apr. | Monthly | SCS-tel SCS PDX-tel NPD-tel DE
2. Aster Crask 7700 . . . .
3. Bose Comp 4900 . . . -
4. Couhtar Creek 7600 - . . .
5. Glade Creek 7200 . . - -
& Grouy Loke 7265 Feb.- Moy - - .
7. Hucklebarry Divide 7300 Feb. - Apr '
B. Lewis Loke Divide 7900 Fab. - May
9. Maron 6800 Feb.~ Apr.
10, Moron 800 - - "
11, Sacke River Station 6780 . . -
12, Thumb Divide 7900 - " - J v
Jockson Lake to Patisades e SCALE IN MILES
13. Afton Ronger Station | 6200 Fab. - May | Monthiy " . P 5 .
14, Blackrock 8500 Feb.~ Apr. . . .
15, Blind Bull 8750 Feb. - Moy - - -
16, Beyon Flat 6250 Jon, - May g i B )
17. €.C.C. Comp 7500 Feb. - May . . -
18, Cottonwood Leke 7500 Fab, - May . - D LEGEND
19. Deadmon Ronch 5534 Jon, - May . . .
20, East Rim Divide 7950 . M . E
g Feurils Meadow [ Fb My i - i )  Precipitation stotion (Nen-Recarding)
reys Boundary Jon - May c O » .
23, Gros Vantre 8750 Fab. ~ May - . . O Pracipitation nd {Nan-Recording)
24" Graver Pork Divide 7500 Jon. - May . 0 . I Ser— (M)
25, Loomis Pork 8500 Feb. - Moy " . 5 . 2
2 Paison Mcg'dows 8500 . . - 0 Snow survey cavra
27. Teton Paws 12 8500 Jon,- May - - -
28, Togwoteo Poss 9400 Feb. - May - - - /A River goge, rated (Non-Recording)
g rml.:a.. Maodows 6930 Feb - Apr. Q . “ A River goge, roted (Recording}
. Yellowjockat 7675 Feb. - May . . . d
31, Sl River Summit 7900 . . . - ———— Drainoge basin boundery v
32, Snow King Mountain f1| 7600 | Semimonthly . . .
33. Snow King Mountain 12/ 7200 = = o o f
' A
. =
tal - telaphane am « girmail SCS - Soil Comservation Service g I i g
ml - meil ¢ - rodin PDX - Portland, Oragon . . : . = —t
11 < teletype ~C*- Weather Bureoy Servics C NPD - North Pacific Division, C. of E. I RS
1g~ telegraph obs - observer DE - Disrict Enginear )\ I ’:Qg ol
BR - Bureau of Reclomation s, 7y ! R i
WS - Waather Bursau | VAR \ : =,
[ WM - Water Master - ’ 591 I b, &+
! ' ¥ y H
o w | 4 e
1 A N \ M O Nx, T A N A
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L] W # A R 1,
= M = ]O> I_;R Station  [Elevati Type Goge Pariod Fraquancy | Mathod of Reporting L &
m . ~ LA R
g o C—) 2o ' 1, Moran® 4740 Manual ond recorder 1 April - July 15 Daily Oba, - tel BR = 1t WB-"C'De — /;’; e S mias
!l 1) . Ig ! 2. tsland Pork® [ 6300 Manual ) April - July 15| Dily - - - D A H K ”
[=] w < oB Rober1s
b4 i z2> |, 3. Palisedest | 5392 Monval 1 Apell - July 15 | Deity - . - N Cauemcan Facs 200 7 Y
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Do o s NOTES:
SR ETEETS 1. CURVES ARE BASED UPON 1956 PRICE
SEEEEE T LEVELS AND ECONOMIC DEVELOPMENT, [
EhmiEEEE e 2, DAMAGE CURVE FOR HENRYS FK. TO t=
SEEE s L AMERICAN FALLS IS BASED UPON RIVER
SRS LA FLOW AT SHELLEY GAGING STATION.
ESSeESe ) 3. DAMAGE CURVE FOR PALISADES TO &
ESTES RS EEE HENRYS FK. 1S BASED UPON RIVER FLOW :
TESpteeo AT HEISE GAGING STATION, £
Sl S | LISADES TO HENRYS FK
ghis e ek e L HENRYS F AMERICAN FALLS :
EE G e e .
SRR = | B : m
e .ﬂ » o
HEL i e T :
e A “ = RESERVOIR REGULATION MANUAL
e e mh R it it R PALISADES DAM AND RESERVOIR
e e : HER : : DISCHARGE - DAMAGE CURVE
G mum o an e S ] BELOW PALISADES
S i e S : ; = U. S. Amy Engineer District, Walla Walla
: e e e “ it e i " : } Water Control Section
SRR Cn RN : : 5 . % : tENOIELARY HE S o e e e | Prepared by: K. Wise Date: March 1957

PLATE 3



2 # S
mEs: com// SOL,. = N A 6h.oom ;. Q.Lr . -Contrete guard posts
S i1 4 y. g Nor WS £1562C - VT

».wv.\ m‘J 4// m. CCNTRLIL HOUSE 3 Rock

S ~ - / = GATES AND VALVES G Acck riprop - | -

\ P H ul Tt N
Swsting forest 5 B 35 ssa» / 2-7°6'+ 90" Outlet gates ; hww%\\.whﬂ ATy
-ervice roade’ i NI N - <e0apsol oreo / 2-96" Hollow jet valves & ,

£~ DN N . \\ | 2-96" Ring lollower goles “offerdem. e LT

Access rood- ...\./\m Toe drain i e e b B

s \ , _ Min ws £ 545243+, £15450-, 7 SRS S RN R IR e o e

Exsstin \ —— AN a5~ mxl RN TN <o 37 2@
/,_.e.ntmesmmo L = Ors 3 ’ PRI P O @

5500

+ 3

.£15400_ - &= 3% - Variable

gl
.

- $g00
T

B ’ “Cutoff trench : e
400" » EMBANKMENT EXPLANATION <3007 - :
Q) Serected clay, silt and sand sompacted by tamping roilers to MAXIMUM SECTION

6-1nch loyers 100 [ 100 200
(?) Selected cigy, 5111, sond, gravel, cobbles ard rock fragments to L ESCAUEIOFIFEET !

ginch max size,compacted by tamping rollers to 6inch loyers =
@ Sond gravel and cabbles compacted by crawler-type traoctor "

fo 12-inch layers 4
@) Rock Il dumped 1n 3-foot layers - ’

7 \
4 -1 N

. 3! Original n§§.q. surfoce

.--Relocated U.s Highwoy Chain hnk fence .
No. 26 \.‘Q\M\U ~ = 7

~
S
.

NWS El 56200, Inlet structure - 4
(Mar W5 EI 5621 0"~y . K .WM.

FI 55600~ A\ :
L—\A\ [ e / Y

.u.on“ @ 1-ners
nspection wells’

,\“..?..ua

- E 5450 e 70 Q.\.. el .\:6 rows of reinforcement P _v-
c 1] Py
-7 iy
510 5100---" f— e e e ~—Unrenforced tunnel lining~---- -
20'15G' Radial gate - "...ma 8+12 S 2t
czo=Al e e T e s
’ £l 5416 0-----~ i - ————————§=00/9111§ — —§—
al po, L. 5 i L v

D g ourlet tunnel . i 1 5550 End of vertical curve -~ "iu-Stg 7472 al,

oo - - € Power tunnel \ PROFILE ,ON € OF SPILLM

--Originol ground surface -Axis of dom

~crest of dam E1 563(

20,00
8.20,000 Mor WS £1 5621 0~

NWS E1 56200 -7y .
196722803 Fixed

e - -
Dam Sto 30457 mn...r AT / ﬂ_ﬂ
Road Sta 0+00 7~ "hide .l

: ) ==t Loy \
PR L T I
hASORISORIETE S, tof f tre wheel gate -
" < —- €y 3
nﬂu 4 e ——— ﬂ.ﬁQMbﬁQﬁk.!;l:; \.Qa eM0 \.MB 7+50
3 Min power heod £15497 5"~y ™ " .7 = Jnrenforced tunnel hining----
> £15452 43, AP & e :
3 ! - O Yo/ £1 5391 62 er- 1
= . R : Res ,26'2 0 Tunnel P
3 NG ol // £1539271 - -~y destiden b ; LN Ay 80 10 Steel pipe
e % e 5 ooy s i e e = = s — - } =5:00C6!
End of road =, /I 14" Sand, grovel and cobbles N &153750 ] T S ¥ s e ¥ 5:0006!,
Sla 1241456 - : 1 vrder riprop within ths areo Sto 1#95-=-> ~S5tg 4+20 29 . £quation ~ . Sta 10412
| » i Dwersion odit - ------~ ; ~P1Sta3+7194 Km.mwmmmﬂwmwmnw“ " qinning ol sieel pipe --~ 7+ Y
v 5 Acsumed lover surfoce of andesite - m_.V PROFILE ON € OF ouTLl
Hoist house V.szn of dom
Mox WS E1 56210~ 7
H \ ~Crestof dom E; 5630

NWS E1 56200,

Y
, - Hoist-~ 7%
h . 1967228 03 Fixed &
//// wheel gate ~~.

-0rgiral grourd sufoce

" e

o

3 s e ——— # e \ & _ -6
Outlet RN s el frnion gl spi aha = o = A Trashrack~_ . =& Ar pitg
trashrack S g Culoff trench A— o = . N\ J b 4950
! ; . /.ﬁ”./ ..... e —= = g — - / o {1:n power heod €1 54975 -, : p «Sto 4440 Ste 7450
I Riprag--- “E1 5400 o Lo i - N\ & ¥y e £ 545843~ 5 . we-Unrewntorced lumel limng- - -=
400 m_ N TTETW ¥ 7dg \ J1 m B W..Nm.hh. Tunnel!
o_ as9cr--. I T b D N X atvpn £ 538952, N = L £2538749 - 26'ID Steel pipe encased m col
§ | WA £153750 .»E-@,/ : ; - FSU00677 u 5 -000617 -
Q = N SWSEBE T wSto 7412 :
w Sha 1495 . s =<l 4420 29 ~Sta 1042
o - i P [ -
8l . GENERAL PLAN o igmwarior Pl Crsmanse 8o g L
g s ssumed lower surfoce of andes:te-’
= * 200G Le] 200 AC0O 600
ul * . ] i i PROFILE ON € OF POW

sS40

SCALE OF FEET
. 3°

SCALE OF FEET




2
\\-

‘refe guard posts
st £1 5630

4 *Roadwoy 153975

,Cobble and boulder
ey E! 5550 1 blanket

N

1Disposal areo

13 1.-Stripping as
- directed

€U Huy 26

Original ground m:lnnm.u*"

v

3 Riprop,

SCALE OF FEET

Q:SS\ ground surfoce

Assumad rock line
.I wl

..,m\os holes as directed

17
~. -{-& Tunnel

¥*-8"0roin embedded
n gravel

18" Sand, grovel and ¥ m 6" Min
e : cobble blanket, , g av
“--Cutoff trench ,.,m‘:e,sq as directed Inspection .a: 7 ..-?. qas TYPICAL SECTION C-C
RESERVOIR DATA
Grou? holes Surcharge capocity £ 5620 10 £1.5621 - . o __ . _. 16,000 AF
. 450-, rge capocity Ef £ - - 6,0
x© 15445~ -»N.u. -.wl. L as S\mnai < Jomt use storage (Irrigotion, flood contral ond power)
i B Line -~ E1 54975 10 E1 5620. - o o o e e e e e a1 1,801,600AF
= Inactive storage xﬂe;ﬁx\“ £l m«um‘.& fo EI. 54975 — _ ...  155300AF
e N R R TR s Dead storage (Outtet sill) River bed 1o £1 545:°43 . - — - .. 44,700 A.F
ik Excavation line - mmh.zoz E-E Total storage copacity. - - - _ - - o oo o] Sw.mgs 2
_oWr R0 o K Total reservoir copocity ot maximum
- SCALE OF FEET w water surfoce__ - _____ _ ___ _ . ______..1,817 600AF
driginal ground surface AlLing- .
SUPPORTED
DIVERSION DISCHARGE IN THOUSANDS OF C F §.
SECTION A-A o 10 20 30 40 50
; OUTLET DISCHARGE IN THOUSANDS OF C mm
L\_&esna rock surfoce i L is 23 32 3
S \ 8620 - =
4 ~<r \\el& Sto 24+00 Eo\—n\.\l S —~
P 28 < /51026446 35 Outlet chamnel limng 3600 — oy 852
....... Unreinforced tunnel :Eén----um..mw.m.‘.--\.--n--il----l----:-:----.n---..----:---- ”~ 2 " ...\/ " -Cham link fence ¥ . mi %& N \\
N e o 2 g AN NS k- SmsmemT —t = uuﬁ.m\nmma $ %
50019118 — — = . - e :+ L8370 &5 S0 7/
2 ZFe ' : I fo 2 55 wow. _ s Y 3 sl |
Cre row elliptical reinforcement--- -v._-u-vr. ‘<-Two rows of remforcement kkhats P
Aal- Sto 23+20--> Sk 23470 2 laod A ‘o,?wvv\ \
PROFILE ON &€ OF SPILLWAY TUNNEL m ’
‘ol ground surface .Anis of dom m
= w —
~Crestof dam £/ 56 30
wssumed rock surface 8420 _v\
50 , 5400 Il
.0riginal grourd 8380 12 5 [
L +Control house .. line ums:.\wg mwﬂ“w L AREA IN THOUSANDS OF ACRES : :
nne " . ; sl 0 £l n hin [+] 300 800 900 1200 4800 1800
E&M 26' I b Steel pipe encased in concrete asw300-8' T EQ-058600-L———____ .l..l..F lllll n..lla- e 2o, CAPAGITY IN THOUSANDS OF AGhE - o -
5 5:000617—— = = SPILLWAY o_woxpxan i THOUSANDS OF G.FS.
_ﬂ iﬂ; wJ\.ATb. 1
v St 1012 Sta 17140 ---= J Nt AREA -CAPACITY - DISCHARGE CURVES
1nning of siee! pipe . fo B+00 25 W
96°Ring tollower %:. e e Sta 22+50.25
PROFILE ON € OF OUTLET TUNNEL
f...h:n of dom
e ~Crest of dom £1 5630 s Spiilety - pioe handrait
Bockfill: N\ iCempressor house
E1 56350=~, . |2 L .42"Chain hnk fence
E1 56300--~~ o M.m -o. : ] .. """ ~~Backfill -E15622
30" 5 B0 T
\Assumed rock surfoce E ! poml
N [ | i - _ &JQ ——u ! I
4- 28,500 k w »1-15C Ton crane 2-200%50°0" ‘R {230 "m i onl;wnwﬁao\ua«“muﬂ!o:
nel T T R e e Generotors- - 153978 CLLLIEIE Seceo v Nk N BUREAU OF RECL AMATION
mm..uuuwau oo 261 b Steel pipe encosed m cancrete ,,,..wm lllllll ; ” Mox teriweler Ei 5386.0 ~ % ) ..|, L h PALISADES PROJECT - IDANO
- gusrr — ;5-a00617 = A — T e1ss700- X B2 Ml Nt PALISADES DAM
L < g - —_————
of steel pipe - - Sta 10412 [ ‘BJ—“Q h:su-ml.w&.\v-»ﬁ&m :’. i i Volve: & 5350 Air norzies + GENERAL PLAN AND SECTIONS
wER
e ELEVATION D -D
PROFILE ON € OF POWER TUNNEL rmaceo
%, sl Q0 290

&om D=117

COLORADO, JAn
' SHEET I BF 3

i




New Construction

— obove £EL6775.0 -

£16776.75-3-. e R R
\...N&.QNNMNM - “ u 1 £16777 \aw,-. -
v
§6760 i
[ ] 3
Fo il [ e || | et | | nid i - 24 s
ol 2 wtind e || | et i | | il ]| 2 Semso
== | === 3 = =—
= ==l =2==l=== == __ N ~
S et et | e | == " ) £1.67625 3 | N
== = 2 : : .- Parabolg- - P Q
3 )
£16758.50 < ¥
- 6730 3
— 0 100 200 300 400 500 600 700 80 %00 B
) — Capocity m Thousands of Acre feet M
— CRPACITY CURVE g
— H w.
I ! [ . N >
It <S5EEme 4 FHEE Rm.w.mww.wm €@ MJI Z
C 3 L0738 "y —— -
1 C ) V== W H/
N —uH
e e ; H
i L1 &
i

CEEE

e At
S

UPSTREAM ELEVAT/ION OF MASONRY DAM

w0 o 0 22 so «0
preveTTeee | [l 1 -

ScaLE oF Feer

S0
Gafe Hoists not Shown
+ T ’ I X X =1 5 I .‘.—. Y
TN e £16776 7 -
| | ! ] = o=t 5 j -
Scaie or FEer 17-8:0°x 7°10°and &- /0°0% u,wm\mw%ﬁu x% \ - w _ T
i !
’ - ] ! #
; A ;
Ve 1 | -
7 20- 80 66 Gates - ,
4 ' o=t ~Ele
[ ————

[ / £ <
m m DePAR
i UNTED SY
JAC)
NOTES PLAN, EL

This Drowmg compied from bm.%\ 0
Drowings made in the Fropecl Offx :

DIKE SECT/ON AT NORTH END OF DAM h m:“Wn Mw& ES% .t \\QKMM&&RQ : Drawse ££8-1HT
u\a‘\ﬁ by Wyoming .w\n\n Highmay L | omcxan: 322
b Lep! during winfer of 1940-4/ _Jar2 m 2041317~




Max. 7 W

40 Jrairway

- . ....,..<.].....:wmrw%.....................LLH
' New Construction Fo56n ®
| E1678000~, above £L6775.0 - " “
59w 200" -3y
1, sl memoy IR §E
ni= j Y i e S— ———
\\’ ‘IM
67690 - _ _n,.M_, ‘ )
#® T u,‘ - -
H 2
F P oo % |
\ """ ez 67625
K3 - Farabolg- x*-668y
. | Eag 6 o N\
7675850 | 455 F0" &
B 500 ~ 20939 ">~
q,.o...t.. Q\.n.\ /;"
A2 O "
598 0. DeeQA\ Forabola 4
,_mu.,..Qw : .%b x?:23075y
(o1 LR AN
@ -aQ A )
'id A ..O@n‘«. ~
|2 B .
Nk, A e Q 5T,
K &me%mmw._.., _
P _GB‘DAU ) Oy
1 R o SO SIATSESTT T
PRI BTN
'S
g

T OO TTTTAT S

=4 N /O/ m
e
v
W%& v
3
%mNm.Q *
s
.mmwg A m
N
$ /. v
<
250 100 200 300 400 500 600 70 8% 900 M
Copoacity in Thousanas of Rere feet ”
CAPACITY CURVE m
mﬁ
3

Logway

=SS
= //Z/WJ

'L D/IKE SECTION

=2/ 10"~
i LT EL6776.83

10 o 10 20 s0 .0
[T | | | I

Scate or [EET

l"-\
fan 7y

“h
{
2T

cx:ck

O v e
Y AT NORTH END OF DAM kst ﬁ» > \n\“ mww%«o e w £FBLHT F =
w‘?“@ by Q\&\GSW cw.\n\w \\a““:ﬁ\ L | Omcmn 22K Aremoven ¥ ]
L auring winrer = »
p. ng winfer of /940 or2 |8 WO#Hw.—.?\tﬂﬁn\ﬂuxNﬁB&— 18C-/

STH

N
(] _|
" _

- SoUTH DINE

.: - OMEI 6777
| W

= Pl RO §

o 1o 22 J0 40
1 1 1 ] J

ScaLk oF Feer

Gafte Hoists not Shown

17-80% 7' 10°and & 100+ 7' 10" Radia/

Spillway Gares

UPSTREAM ELEVATION

MOTES

Thus Drawmg compied from Des,

UNITED STATES RECLAMATION SERVICE.
JACKSON LAKE ENALGCEMENT-WYO.
JACKSON LAKE DAM

PLAN, ELEVATION AND SECTIONS

) ATPr O



CORPS OF ENGINEERS U. S. ARMY

C.F S

DISCHARGE IN 1000

OCT |NOV. | DEC. | JAN. [FEBMARAPRMAY [JUNE[RILY |AUG [SEFT [OCT. |NOV. | DEC |JAN [FEB [MAR [APR [MAY [JUNE [JULY 1AUG. [SEPT]OCT |NOV. [DEC. |JAN.|FEB |MAR [APR TMAY [JUNEIJULY JAUG |SEPTIOCT. |NOV. [DEC. | JAN. TFEB [MAR [APR MAY [JUNEJULY TAUG. [SEPTIOCT. |NOV. |DEC. |JAN |FES |MAR

Annuol Run—off = 821,300 Ac. .60 In. | Annuol Run-off = 908,000 Ac. Ft; 20.56 In. Annual Run-off = 979,000 Ac. F¥; 22.17 In. Annucl Run-off = 978, 400 Ac. Ft; 22.16 In.

8 Min. Daily Feb, 14-20 = Min Doly Jon, 6-8, 21-25, Feb, 14-22 = 23 c.f.1. Min. Dally Jon, 25-31 = 30 c.F.5. Min. Dally Nov. 22-29, Dec. 14-19, Jon, 23-Mar. 6 = 23 c.f.1.

Max. Inst.ond Max i Max. Imt,and Max Dolly July 23 = 7,610 c.f.s. Max. Inst. ond Max. Daily June 18 = 7,450 c.f.s. Max. imt, July 19=7,370 c.f bk

Avarage Dischorge . Averoge Dischorge = 1,254 c.f.s. Avesoge Dischorge = 1,352 ¢.f.1. Max. Dally July 24 = 6,890 c.f.5. Max, Dally July 15 =8, 110 c.f.s.
16 | Averuge Dhvihargs ® 1,352 c.fu5s Averoge Dischorge = 1,296 c.f.1. 6

T
| | | [

I 3
2 i L 2
o 10
8 8

iy il I AWAW I

P

2
L J LV} L Y = 14| 1
o= A\ u N o
1935-/936 /936-/937 1937-1936 /938-193S 1939-/940
Annal Run-off = 720, 100 Ac .39 In. Annwal Run-off = 791,600 Ac, F1; 18,01 In, Answal Run—of = 1,159,000 Ac, Ft; 26,37 In. Annuel Run-off = §29,000 Ac. F1; 14.31 In.
Min. Daily Moy 10-13 = 12 Min, Dolly Oct. 10-12 = 16 c.f.1. Min. Doily Feb, 27-Mar, 31 = § c.F.3. Min., Doily Nev. 21, Apr, 14=2c.f.5. 8
8 Max, Init. by 18 = 6,800 <. Max. Irat, ke 25 =7,7%0 c. Max. Inst, Aug. 12 = 8,470 c.f.0 Max. Inst. Jura 26 % 6,960 .f.1.
Mex, Dally July 18 = 6,720 " Max. Dally July 25 = 6,520 c.f.1. Maox. Dolly Aug. 6=6,740 e.f Max, Dally June 26 = 6,560 c.F.s.
16 Average Dischorge = 995 . .1, Average Dischorge = 1,093 c. ., Averoge Dischorge = 1,597 c.f.s. Avetage Dlschorge = 847 c.f.s. 6
| | 1
" b L
1
2 2
0 L
'
8 A 8
6 A | ol " 6
v
4 — I .m;.-f A od 4
A IRV N T - T 1LY , W :
I N ¥ A\ Al — | { Tl A 1
0 W T \ J AN T | 0
940-/94] 94/-1942 18942-1943 1943-/944 1944 - 1945
Annval Runoff = 1,224,000 Ac, Fy; 27.85 In, Annucl Run-aff = 1,068,000 Ac. F; 24.30 ln. Anrwal Run-off = 1,069,000 Ac. Fi; 24.32 In, Annuol Runoff = 871,000 Ac. Ft; 19.83 fn.
p Min. Doily Jan, 4-6 = 16 c.f.s. Min. Doily Apr. 15-28 = 3 c.f.1. Min. Doily Oct, 7-9, 20, 23-Jon, 31 =3 c.b.s. Min. Daily Oct. 5-7, 13-14, 22-28 = 3 c.f.s.
2 Max. Inst. June 6= 9,360 ¢ — Max. lnat. June 9 = 8,660 . Max. Irat. July 21 =7,310 c.F.s. Max. Irat. June 30 = 8,100 c 0
Max. Daily June 6 = 8,630 c.f.s. Mox. Dally June 2 = 8,090 ¢ Max. Daily July 21 7,220 c.f.s. Max. Dally June 30 = 7,910 c.f.5.
Y/ Avaroge Discherge = 1,490 c.f.5. - Averoge Discharge = 1,470 c.f.s Average Dischorge = 1,476 c.f.s. Averoge Dischorge = 1,203 n.._... 6
e S “
” 2
o w0
I} | 4
6 ? N ‘

f
: | W \ v

— 2
\ 1 — — 1 — e | | —— [ — ] — e 1 — o
J I Vi ] L ] L —— N —
{945 -/946 1946 -1947 1947~ 1948 — 19489 \bi.o 1950

ocT |nov [ DEC |saN_FEB.|MAR] aPR [MAY uuNElsuLy TauG. serT]

T T T T T T T T . STATION Ummﬂx.v—._oz
Anewal Run—off = 1,167,000 Ac. Ft; 26,56 In. Ancwal Runoff = 1, 563,320 Ac. 15 35.57 . ” - T oo
» ie. ﬂ.__.:wc“..m..wa-&_m..%r?. in. Cally Nov . 25=3Bc b [~ Station_| o i, | Avaliehls | Choraciar
M. Daily June 30 = 4,720 c.f.s. iy Jury 10.= 7,440 c.1 . X o Moron, | 828 | 14 June 1917 | Contimuous Sec. 17, T.45N., R.114W.
L~ L~
| Average Discharge = 1,612 ¢.f.1. Averoge Dischorge = 2, 154 ¢ F.s. ge = 1,407 c.f. 0 Wyoming 1o 19 Moy 1940 6th pein. mer. 13 mi.
J m 20 Moy 1940, 19431953~y i | |~ i Sy
Iy A1 \.\ _ U.S, from Pocifie Cr.
; 20 T A o e e s
M Jackson L. Dem
o e L | |
8 & < 1916-1926,1928-1929,1937-20May (940
v
bt
6 AN W 34 /

\c r) \ /\r/\/ RESERVOIR REGULATION MANUAL
¢ At %E ¥l I 77 PALISADES DAM AND RESERVOIR
. [~ o s I W I

1 _ at A i m— / Y DISCHAR YDROGR
. i 0 : DAILY DISCHARGE HYDROGRAPH
1950 — 195/ 1951 - 1952 1952 - (953 [ E 4 wo bmm&___z 10 2 74
-7 [nov]pEc [2an ] Fea| mar] apr | mMay [uonelucr | 4G [SePTiocT. | novIoEc. | Jan JFEa | MAR] aPRIMAY [WNETIULY T AUG | SEPT thﬁZq ncm.v_wm.mmu SNAKE RIVER AT MORAN, WYOMING
US ARMY ENGINEER DISTRICT, WALLA WALLA
WATER CONTROL SECTION
PREPARED K Wise DATE Dec 1957




DISCHARGE IN /1000 CF S

CORPS OF ENGINEERS ) . _ US. ARMY

OCT. | NOV.| DEC. | JAN. [FEG.] MAR. APR_MAY JUNE JULY . AUG. |SEPT]OCT. | NOV. DEC. |[JAN FEB. MAR AFR_MAY _JUNE JUL¥  AUG. |SEPT|OCT. | NOV.|DEC | JAN. | FEB.|MAR.TAPR._MAY TJUNEIJULY [AUG. |SEPT[OCT. | NOV. 'DEC. _JAN.|FEB.IMAR.| APR.| MAY ,.Etm_ksfxcn "SEPT]OCT. | NOV._ DEC. | JAN. . FEB. MAR.|APR. _.§_\ |oUNE quLY | AUG. [ SEPT]
™ _ i : j i . i ' | ! Wax. Daily Moy 25 - 5,450 c.£a i
& i : ' H | | i ! | x\S Dpily \TUN\ NN \§n\q Annual .0\.\-%,3083\‘ eew2inl |
5 . e i . . " r L |L_| = 7 7 W DRy R TS TS0 T T
| | ' 1 ! _ i | | ' Max Int rlo? QST\\QET ._.
@0 | i : L o i ! ; ; m i S IS - L MISSS a =
[ 77 _ w | " _ )
| | | ! i .wl ) H ? . ' - :
= = [ e e " i N “H ' . S e AII . T T 1 ¢ :
” | | ' : ! : | 1 | ! ! i i | . |
— = 3. 5, JRSURS I, PO SV, S T L R e S PR 3 s - = 4 4
l*_ - _ . + =T N i | M i —~ | i Max Daily June 21:27.350 cfs '
& S e = i B et B .w.l-., e L\ Mex pstoofeveilsle | Is i
i i i
1 i ]
a0 N I N L P S S I LU I 3, _ . . " w t .
\_D L, : : i ; ™ J S
=18 ...l_.I. S AR M | WSO BT v e Bahelde s o o g = - = - gl S S ) T S - . 3 I“ = - -~
T ; !
0 i | _ s : - : Lol yAverage Digcharge <8046 c £y
T _ . N T T ' ™ i n —
| I . ! | |
u]_,lin T “ ca. | e | B . — T
1 1 ki
0 | _ | i = I I . | I =i ] | i [ I I L . b ). o
1899 -1900 _1900-/90/ = . /1902 -1903 E- : 1903~-/904
T -r ——— = oy . T —r T - 1
} /! R FF=2 983,500 Ac.Ft; 10.20 k ! L:DQQ\ Run-off«4,0953004Ac Ft; 1404 In. Arnual Run-of F=5922,000 Ac Ft; 2082 In Annual Run-off+ 506,000 Ac F7; \N.WQ\E L::C&\ Rur-off- 6,911,000 Ac.F?; 23.65in
“ QHN‘NMR{ MN..QN .Nw .WWWM nmu i _ ! Min b?@ Mor 12-13 = \.wqo cfs Min. Doily Noy: 23+, mhbn fs | | Min h.c\\m Mar 11+ mum_u nx.u Min Daily Jan 89 wmmkw n\uJ ' 5
—— 1 e T ...|.I:i NSRRI N — L L, - - il . . :s e s s o i 1 —
' _ i ! _ ; _ § | ! i | ax Daily Uune 19 ~44000 cFs
; ; - . ; i — S o e . . 3 ' ! i - . e il . S, omlon ey i . WMo et 40* S_\S.\nx\w I - - {40
i $ i 1 T i ' | \
s ot o e i ey Sl R s e Lo (ol e | W s ML et - =5 ) e -y = et o SN G L T IS _ PSR USROS AR O ) 1641 J 135
! M : i 5 : | Max Doily June 22-3190Dc £s ” 5 ! |
BN S e ORI  - S . RS B R I, S S I_! - Manfas? not auailole ! il S O (el - oL == 30
! | - Max.Doily Jung 14-26,500 c.£s. _ ! Max. Doily Junc 17+ 26,000c.Fs b
o s SR T Mo oot availabis N T Ma Inst Aot available |\ 3
! Ll o : R N e et 01 e JRE L : = (RS 20
e T e T el e i =t I ; "
/4] — Wax._inst 3ox|n<._.m&nun\u| | . ; 1 il ~+ /5
f ! ' ¥ |
7 S I N C O [ [T S Ly S A il L ak: 0
’ H . * No racord Aug. \m d |
5 | Ao dnd& Jan./-, \?nla : Ne \.&no\ﬂo‘ Dec/é-Feb 18 | Mo record Dec I-Febh 19 J 5
T SO fecorg Jan L Aon sty 3 e e fYo qgrond L wAp i g AT i N e M e R
_.ILrl. | i 1
4 —.l — J ' . = A d | _ ! | ! ! 1 L L |0
\bok |\.c0u 1905-7/906 /9061907 E /1907 -/908 /908 -/909 ]
i - .
[ TAnnubl Run-of 5,599,000Ac Ff: 196 In. T TAnnudl! Run-of f= 6,756,000 Ac F#;18.61 In. ! i T JAnnual. Run-off + 5,949,000 A ;194310 i | Annual Run-off- mﬁmggn £t;2l04 in ! ] i Annual Run-off~4808, go\j £t 189810
a5l iy ﬁ\u\mg\\% Sepr28-30 *£,660 cfs wl.vlw :!IT; 3 \.N\.\wlb_..em\.t...\mal.\wn\mnmucu nM.wl 3 ] e, T i .S.h bnt.m skn\m.,_‘mm:u cfs (R 2ol | Y .x.,l.\\s DQ\QRQ.W\.W »NN.Wmm.lQ»m\WLIII-:iL .!.luv g, 1 ‘l.lx\\abﬁ\k\nWlN«MmI\\unuﬂ 14+2 hvolnm 5
! . s | . : | i i
01 ” R R cese— IL g A ‘wn il et .m e — TI-JII-J.. T = = T [N e U nnI.T. S ] 40
i 1 H i I . | 1
. o _ IS8 _. [
By ! + 4 et : = . EEIES 4 pMaxChil Lcnn.\u..wﬁgun\.ulmlli EEE S LR IIF @.\Snmu 3,900 cfs.’ R | ‘.lllllxinx\au.}\c}ﬁo..:ﬁw e £t — ey 35
\ ! i . t : | Mayx: Ins# rot availa. _ ' ' Wax. inot rof cvailable | > | ELNIAFHH
- . ! 1 . . . ' i ' . ¥ i i Mox Daily June 56 =33, 400cF4
It 7, - fox-Doily#a {8-29.000 cFa-' ———- — : N R, i R - o Bl S e i it R TR PP o IR [ el £ T R By RS T 1~ ==—h===0 30/
Max. Inst ot i . . !
P2 By et Quailable . .. . . SR S - e P i SOV | S | |
[ ' X ¥
2 ol L . L L PRIS y ie e e : i e S
sty T w R iy
sl “ =l L o oy i “ A
_
w0 L m_nm\dm Disch bﬁuh!iuu.o Ne s~ . i | Avergge O @un)oﬂwm 7950 <n\..u T\»_\Nﬁ&mﬂ ﬁ&n}@mﬂn .m.\.mbn\.b ' T}.\mﬁabn bﬂn}u@n.nm%n\w Avergge Dischorges 8,020¢fs.
[ “ ' : X 7 e e e e S i gt e = rN,|\o||||
Sl o recandt Dec. A%@m@:sim.h%l-. lr:/.ﬂl\/l.-, o record Febd-Feb 22 | . No record beci-don2g soiGgeorc e Lae
] t ' ] 1 I 1 .
O i ' j n ) ! 1 i 0 1 i . | ! I i == S £ ! N i . B : I o
1909-/9/0 \.o\ol\b\\ 19/71-19/2 @.: " 1942 -1913 1913 -/9/4
OCT_NOV. DEC. JAN. FEB. MAR_APR.__MAY JUNEJULY _AUG._ SEPT]
. ! "Annual Run-of £+13, 940,000 AL F?; 12 87 I ! ! T lAnnud! Rur-off=5,76,000 Ac Ft.; 18.82 In i ] T Annud! Runiof 648000 Ac.Ft.; 2106 In STATION DESCRIBTION
_ Min Daily Mor 10+2,180 cFs _ Min Diai/yy Nov 28-Dec. \\.mmum_n § ’ : i pMin. L nu;,w %Zm 3200 ¢fs. a5 . Station FIrAreal Records [ Type of
e i . b iy .l|||~|.| = A S W iy e = —p it ok i vl Al g bt e FESSR M - | N SR Ao 2 e WQMn
| i - | ! i b . f ; ; ] i “ oo ) r KB0ct 1904
%0 4 = B ittt 1 St ae R T... e S v d - wor st gune 18 .mmmbon\u L : % 16
1 ns? June,
._ 1 . ! | i ' Max Daily June 18-37,900c.Fs. : 35
2= _ t=—} — = P Fiin i,.gr: T T g & it e P & VB0t 0i o | Broker | SFoFF
J0| : _ _ t : I U ' i H 2 30 Septigip)
+ 1. N D O S N, E— § S, » - bt
TS| T _ I i o mist e 2 “28TOb € S Y R _ Y & manm«b "5790 |I0Nov.i91l 7o | Broken | SFaFF |Sechr3N,R4IEBM.
. ! : | o inr Heise, Wil 19/3 3mi above Heis
2 _ i e e G P e June20: 27800 efs_ e o T s Idda RIS Braker—carder| 2 paio | "
| | : i f i It _ : ! i I | Panr 1924 Lyons
o j 2 B0 O O ) S = S iar 4 5
Wiar. inst June 28 17100 £ . | | i ! 8
st vune ed 1460 e LS, H i i b
P21 - -l|-|§bk§tk§nmwmm.\§n\w : !I_. e Mo UL FESSRIE RS SO ISR DR | B i - - |
_ ’ T ! i i A ; RESERVOIR REGULATION MANUAL
0 U ' i ' '
Sireta SIS SN S S | R | L w PALISADES DAM AND RESERVOIR
5 ¥ Avprage Dischorge +hmm‘ i ! LA i *. A _ DISCHARGE IN 1000 c.£3.
P 1T o BT 51 » i S i S T M ot e R L o T RATING CURVE
0 No rzeord ok ri et el R T 1o Fecory 29\T -Noy27; Dec :.x&au I . \ Mo fecord Nov 12 - Adr 16:dune /9 iy g | 0 DAILY DISCHARGE HYDROGRAPH
1974 ~1975 /19/15-19/6 1916 -19/7 .
OCT.[NOV. DEC. | JAN. FEB.[MAR_JAPR_MAY JUNE JULY AUG. [SEPT|OCT | NOVIDEC. | JAN | FEBIMAR | APR \MAY \JUNE JULY AUG_ SEPTIOCT. | NOV|DEC.|JAN | FEB.] MAR_APR.|MAY [JUNE JULY | AUG _SEPT

SNAKE RIVER AT HEISE, IDAHO
U.S. ARMY ENGINEER DISTRICT, WALLA WALLA
WATER CONTROL SECTION
FREPARED K Wise DATE: Dec 1957

“PLATE 7



CORPS QF,

ENGINEERS 3

. s -WNS. ARMY.:

on.w_ NOV. DEC.|JAN. | FEB ' MAR. APR. | MAY | JUNE JULY AUG.\SEPT. OC7. NOV.DEC [JAN_ FEB. MAR_APR._ MAY . JUNE JULY AUG |SEPT|OCT | NOV_DEC. | JAN. | FEB. MAR_| APR._ MAY | JUNE JULY | AUG. [SEPT[OCT, NOV. DEC _JAN. FEB.  MAR._ APR.|MAY JUNE JULY |AUG SEPT|OCT “2022.9 JAN. FEB. MAR | APR.| MAY TJUNEIIULY T AUG. [SEPT
tox Daily June 5+ M\ p _ : 1 f Anrual Rud-off+3, Qmm.%b Ao Fti|i£64|h ' kaas____ \MEJ of F= 5,088,000 o F4;/6.60h >33CT Run-ofF=5,690.000 A Ft; 18.59 in. Annual Rufs-of F45,129,0004cFt; 16 76 In
lerax 'y, :n_,.m 16-54600 c.£s ! ¢ WinDaily Sept 2527 2670 ¢ Fs | | Min DailyApr1,35=/,980cfs #in Déilly Seot 29730 -3,560 ¢ £5 i Min» Dally Ari6-2Q » 2,630 cfs bz
&.Ii.ﬂ::: \\,w p.Off 16,62 Qon\..x Nﬁ“ﬂl.:-f : m “ . : e s e L - 1 5 x I " ===t ; S ol B S I { : _
: £ ! | |
0, | | _ g : oy Sl ! . B LI V=] = = i, WS ==yl e ey ._-ul-. ¥ (RPN e it - PR 7]
! i _ _ | _
s | ! TP RS I PR I8 o) S, 1 o 3 S ) R Lo D O S O < I
i . | |
» i ! [ S O I L Mo hn@ June \m.m.ﬁmon\w ! [ : _ | ! { el 30
__ | .&.«Su‘l'\lthn 1Q=25020: 15 ! Max inst May 26+36,300¢ £ 9
- i - =§ = —i — T T Mox By June 0257005 N\ ] i i TV i T T T Geily iy 225k Fe
{ !
- —t Aax. inst and Max Dbily June 16-17,900 < £s ! ' g 5 =7 1 ! H i
5 1 25 t e 1+ - ||0|+I. £H = W L ot .
_ ! i
10| ! L RN | G vm _ - = — . ? ] AL
s No n_updﬁ*u Oct Mo }«rd\l anm lb\ N& No record Nov 27-Apr] No record Oct/-4pri3 No record On\_m \«01 6
ST ol dure g azosoer T T ? 8] ; T B
L H | |
o L IR } ) — = . 2k ot St (S (e Sl i o
79771978 7978 -7919 I — 1919-7/920 1920 -7921 s 1921~ /922
T Tannual Run-off=5(44000Ac FY; 16.80 In. i i ; - Ac £t 1230 1 0 T Annual Run-off - 5630000 Ac 1. 18.07 In Annual Run-off -4, 296,000 Ac.Ft, 1403 in T T Bl Rup-ofF+5, 782,000 A F+, 16.89 I}
- 4 Min Daily Apr 10 mm.mmmm Q..m _ : vﬂw\w\%ﬁﬂwm M 26800042 . I i Deily Dec.2-3/- 2,100 c fs Min Doily Feb.19,28 = 2,300 ¢.Fs m ‘ 9:3 Daily Feb.10+2000 cFs_| Jils
R S NN el LTI Yl s = e o Pyl S - - g = + e ——y
)
| : ‘ ! + 9= £
Y ! .wl..‘l O RSk L ¢ “ =¥ 4 . - = A Max. inst May | mmgo.nlw iy 40
' Darly May 19,-36,6i A
| [ Fﬂ LMy
35 S D T S R TR 1 |.T|l—'lil|l = - . — e = = 2 e e e ! 3s
i i i ' i
[} i
2 Lt ey g R S e = e X 0 I} Dl = = : 30
1 .
25 i S _l. ey & e A_l o ) Max Inst May 22=25/00c.fs v i I 25
“ | i Max. Doily Moy £2+24700¢ Fs.
w - 5 - b s . Max InstMay 25 = /19,000 c.fa. 20
S " Mave. Daily May 24+18,700 c £5. 15
[ | S G S I ‘ D . =
O o ! | > 10
| e o N | - af 4
Average Discharge= 7,640 c£s
M v No mﬂno\.nx Oct./6 ~Apré& No Record Dec 6-Apr 2 - - //7._ s
gl SR A R [ gt il I- - &
I b= _ I e : ‘ S B | o
W 1922 -1923 1923-1924 i 1924-7925 1925-1926 /926 -1927
L = ] Annual Run off=6,195,000 Ac.F+; 20.24 \p_ : i " Annugl Run-off- 506,000 Ac Ft; 14 72 In 7 T5E Annuc! Run-off-4319000 Ac Ft, 1444 In T I Annuol Run-oAfs2 23,D00AC Ft.; 10.55 In Annuol Run-offs 4325000 AcFt; 14,13 In)
© 5 RS Doily Mor: 4« 2,370 cfs i Min Doily Morl7 =£4/0cfs Min Doily van 6-Feb I8 2,200 cfs. \Sa Doily Dec.23+,500c.fs Min. Daily Mlar/e =1, 710 € s 45
x®l . _/ : : R _ _
X w by b ] | . = : ) =55, S S S = i |40
M & .| Max inst May 27:36,100 cfs ' y : _ i I
bt Méx Daily Moy 27*35500c Fs. e : ' _ = < = 5 + i m .
] .
m Es i b = . S ' ! veng PR - 2]
1
25 #ox Inst June 18+24,300¢ Fs . =/ - . e e L _les
20 Mox Darly June 17+ 23,600cFs Max. ins?t June 13=20,500 c £ | _ Max _Inst and Mox Daily May NM.N_..vanx.u‘ _ b
! , = 4 . R S = . m 2 e
Max.Doily June /319,700 cfs
1
5 | = 5
Max inst May 17 =/12600cFs. |
10 Max Doilyy May 17%12,100 c.fs. 0
; 6220 o
; 3 1— g~ Average N&n}uwmn §220cfs Average Discharge = 4460 cfs 5
0 _!l_ | TS Sy e S : 4 — ) e e IR ; o
1927 -7928 1928-7929 == (9291930 1930-/93/ W [93/-/932
" i OCT _NOV DEC. JAN. FEB. MAR APR MAY JUNE JULY | AUG, _.mmvux
; v - ———— STATION DESCRIDTION
| ! i TAmnual Run-offag 323,000 AC.Ft; 12.12 In. ] Arrual Run of £18980,000Ac £+, 9 73 In. T Annudl Rum-offi4,006000 At Fr; unu\: stotion DrArea Becords Tpe oF e
P € | Min Doily Feb.6-5= 2,100 cfs Mo Daily Fab. 12,920 cfs . Min Daily Fop /644,680 ¢ s u5 Sg.Mi._[Avoilcble |Chorpcter| “Gage (S.L,
T I ST i [ ¥ i [Snake Ro] 5,740 |8July 1913 #o| Broken |Recorder\Sec5 TN, A4/E 81 50/690]
vz | _ | | 0 2 (Heise, idu. 2Apr 1924 Mam.: QUMS\" Heise b
[t ——ritr— oy ek v His 1 T m t = = | > mi. below
T ; B | - i N 1 T T — ons.
. n “ _ 35 Bl | |0STIenRe (SRS e | ZApr 192375 [Continious| < Lowered]
e m S s R e SR = =¥ i = ety I it er. _ T \\\ 30Sept 1946 .Mndpi
L . R — A ] : L “ b = A et ; o0 o8 | 5,014 20
! | |
25| Max inst and Mox. Daily Junc 16 - 25600 EFs. | : _ - m . \\ | ~<— /9191923, 1927-/933
= |.||L||u +ang ¢ 2y e e : . = d ; ; ) !
A = Wlox inst Junc 15+ 24600,c fs b e
ol | o i) Ll B Ll gl ] - Wox Doily Jone /s 2,400 < e o R "
| { V] i f
/5L ST W T S = e o 115 2| y\ W - L
: Rmkxwu‘\t@t 9 QMMM%MVF. _ _ } RESERVOIR REGULATION MANUAL
‘ax.Daily u,wm.. cfs 0 o .
= : 65 I 15 20 25 30 25 40 45 30 55 PALISADES DAM AND RESERVOIR
‘. -
- \Average Dischorge =4 180 ¢ F. - Average Pischarge #8553/ cfs. 5 DISCHARGE IN /000 c.£s.
i : /j{lL = \[ulﬁ = | | RATING CURVES
' _ | 4 s S e DAILY DISCHARGE HYDROGRAPH

H 1 4
1932-7933

! /1933 -/934

(]
/1934 -/935

OCT. |[NOV. |DEC. | JAN_| FEBMAR_[APR_MAY \JUNE JULY AUG. SEPT

OCT _ NOV. DEC. JAN. FEB'MAR TAPR (May |JUNE JULY AUG_SEPT

0ET _NOVIDECIJAN  FEB | MAR._APR.|MAY | JUNE\JULY | AUG SEPT

SNAKE RIVER AT HEISE, IDAHO
U.S. ARMY ENGINEER DISTRICT, WALLA WALLA
WATER CONTROL SECTION
K. Wise

PREPARED DATE: Dec

5

1957

. ==

PLATE 8



CORPS OF..ENGINEERS . 1. S. - ARMY

ocrT. _U:\ DEC. _.iz [FE8_MAR _APR_mAY JUNE JULY | AVG.[SEPT]OCT. [NOV DEC._JAN_FEB.TMAR[APR [MAY [JUNE JULY [AUG. [SEPTIOCT | NOV. | DEC. [ JAN. | FEE.[MAR. [ APR [MAY ' JUNE'JULY |AUG.|SEPT|OCT. | NOV DEC. | JAN. | FEB. MAR.| APRIMAY JUNE\JULF AUG ISEPT[OCT. | NOV. DEC. [JAN. FEBTMAR APR. | MAY [JUNElULY TAUG. (SEPT.
! Anpug! Run-of £ = 5,103,000 Ac F?. 1667 In | | lnnugl Run-off=i3,94,000 \.+ £t /4870 i Annud! Rur-of =¥, 994, gns* Fh; 1631 In | i | i Unnud! Run-off % 406,000 Ac, 1 ; imm e | _ Annual Run OF£+3 566,000 Acfi%; /168 I
45 _ . | | Min. Daily Apr 3+ 1,800 n\u : Min. 01&& QWNN 28+ \ mmb c.fs. | Adir. Du.m\ mvu /9= \mﬁQ_n\.u | H _ ) 1 Wein. DT.\.»\ \ub 16=p,/120 c.fa. _ Miny Dbily Jan. 20 r\. 8/0.c.rs 45
T T [ R _ | _ P A O O O
| t . 1 | i _ i _ ~ | i
i 1 N 4 ' H | 1 ! '
¥ llﬂ-i.'uTIil..!.ixir B | IT x_kllr. + | m _ S ; | . : RS S 5 1|Im||flr.|_ _ _ i _ —%
| I | ' .
¥ ! | i |
i . - 2 rl_ DI — R | e
| ¢ O B h i i ¢
30 Nisoxinst sty 1629900 et L . [ w...-m e | R ._ __ !_Tuf e M A. Py |“+ . S| 1.: B ety _J30
Jn‘m i y i
Mox. Qaily Moy 16+ 28,600 ¢ ¥s. . i H } ' “ | { . i . ._l f [ 25
N.m..l.l.l.wr oo s ' i. .ﬂ'... —i J.il A_I.! w,\lﬂ ” : o m\quﬁ\:n - —- T b _ il byl | | (N e B Ol 1_ e
- IR : ] [N SR | A= N |§ﬁ@fmk§ﬁﬁ.&.m§ n\b _i.  MoelnatJutel-19400cEs. . . S (S M- _ - IS IO I -
! ' MoxDbil 7~ 18,8 1 i ‘ S
] .-.I.T Ll Ti- LR ot ~...\.eu.,bm\®g§amm N?Q\.%.ﬂﬁ.. . | ; s ‘.m.,sqm.*nwm. 'y m BB 4 Mo iok-doire £7448, 900 Fh—— L—- o s
; . i § ; f i { | i ] Max Dail Lt:w\m /3,300c 5.
0 - \.rw = =+ SN - N e 1o !_ln_lx"....-. . ey — Jrll;_x bl.l»mj_‘ M@ m H [ m_w NN ; L.t . - iy LR : By V7]
r Averuge Disch e m n . verqge Disc e c.fs. Dischai ' i
. e it e P s ‘ ;I_lll_r.| |N><§m.n|wTEE 25 cte. 5 N-L = " ”N M,\.Q.wr.  Dishonge 6087CE3, | ———— —— M| yrAverage Dischorge: 9,9/2< /s ” Jll.rl s
] i 3
] SN i
0 LI G| R _ ik : e ety _ | _ _ 0
= \bhh \h.wm E | \.c.wm -/937 \.uu 7 ___.uum /938 -/939 — 1939 |\bh°
= - N \
T.Sc& Run-of f=3,635000 Ac.FY, 11.87 In. ] b VAnnup! Ruf-ofF4,219,000 AE.F#; 13.78 In) | | i ‘Annudl Rurl-ofF+1,183,900 Ac.F*.; 20 20/ \Annual Run-ofg's 4,320,800 Ac.Ft 14.17 \3 i Anndal Run-of'f=4422, Ac.Fi Tt i
45 | e bn@kua?\ﬁeq\u | ¢ (e Wir. mn\@m@\m 20+, 790 cfs. ] gy AN |_ ..-Eﬁnsé uh.mumcl\.ms.m? | | . . tﬁ Mﬁ\h tal 27,28, ..m.\mo s e . jMin ?@.&? 22, 231800 crs. ELars S &5
_ e ! i T e | TR _ _ _
“ T “ S [ T T o ey e sl S J_ | Lo VG B (| - et 1
2 i | _ ! | i . F H H ! _ i Mox. Inst June 23 =36,Q00 c.fis. ; i i : . | | \ _ _ : ; ' 25
il ! T ||ﬂllll _- TEEE U= t ; : g i T 7 |I|" «v&ﬂl&.@gﬁ%ﬁﬂm T S [l S i Il_l-l iy T ] R = -2 ._.l;l--. IL_ ARG B NI
2 4 LS I ||»_ RTINS . L. | | | y_w I SO .m.; I 4 : e o Y . = 0 e . SRMN O 4 = — 1o |30
R Sl T f _ AT T _ , ooy . o T
- - e e PP W= TSP SN [T G 1) P s L o EuEd ] = it sy . 25
“ ] _. | T : ! [ _* pox) Doily June 27k 22,d00c s,
) FEhis i iu..l-.J.I;lTi il = PO I . immﬁu?\cam 10-18,504cfs ! 20
W * #ox Daily Junel0 /9,190 c.£3 e
Qs i Max, cfa____| !.IlTIl'l. 4 ; e | i 5
(Y . oy 4 %o,cmu.koﬁoln.\a I ! ey : 0 | ’ L ! i i i 4 b Nio
S s Flhve s.s_n.a.olﬁnll...%&na.. _|N%m!n£w..|wan.|.# caeeze s R} : : 5
~ —— § i
0 | I ol : 3 i 3 ! | . - { 3 ' . _ 1 .
m T 1940-794/ 19471-1942 942-7943 /943944 1944 /945
L —
Iy = 1 . Annual Run-off+5, 465900 Ac.Ft 1285 1n, i : ; §§\ Run-off = 5,226,060 Ac.Ft : P | I | nnwal Run-off = 80/500 Ac. F. i |_.ﬂ i T Annual Run-off | 4,841,000 Ac. Ft T T T ‘nnwol, Run ol = 5,760,000 4c. Ft i
Mxm-._ - % e MG, Boity Dec. 30 2L TrOC At - e e ey et i T1414§hﬁﬁwﬂ&5 -SSR T L Min_Dily s (950 cfs |\ | _ L _|__ . _ M Qaily <|i850 cts 1 |4s
2 | 1 . ' : I ' | ' ) 1 1
i . d | ] ! R . ' ! | ' |
M% -._! = rmm— et b_ TR S Aoy S - ol e ;_I.- -,ﬂlwrlﬁlﬂ S S -!m_.-|r e 3 phasss - Tl st v e ] e T R <
P I . i i g K ftye . i
e I S S SR T S e e S e ben Sl et kg (R eecsl o e | SRS N oS LS R . T i 125
9 : oo I U Wae idst=30,500 ofs. | ! _ i _ d i )
' 5 . i ! i .
Pl .I_] a1 i b st A rpemert— el Rl Koy . I Rt = i P — U e e IRt et B | et TPl 1Y \ms%urwanw -
Q | Wox thst June 726, N%na Mox. Gaily =\ 30,100 cfs. f ; 3 i
B ey — i ~ L Mo inst = 25,900 cfs e B s e e =" _ _l - = =t 5 oc3 Py o .1 . Mox Ooily = P8300 cfs. 25
WMax ue\\.c uczmv.mc.man £s. Max Darly = 25,100 cfs i ~ 4_. T b | . ! : i 4
' ' ! i : | " Max_ist_= 2/,000cfs. . B
P ] ISR P Do ot e - - ool Wl S AL SR Sl I | | = —rrr— = > X
| i H “Max, Daily = 20,900cts.
' ] iRt Tt
I ]
: el . : il I Hom Y
L |Ph<|n|m3 IF orge = i 7218 . .«.r g Averoge Disch = 6687 cfs. L uAver b\mguﬁ. = 7,956 nau_
Py Tl i, BESICy. 1L —vat! 4 ﬁ. L F- e = - Lot ) 5 s S R T
! ! | 2 ' =
) 1 ; : ! ! i i i - | 1 ] | A .
/945 —]946 1946 - 1947 : 5 1947 1948 - 19481949 e 1943-1350
: Focr wov. DEC. JAN. _FEB., MAR APR. MAY .Eamé::;cn_mml.
V' annual Run-otf :|6,284000 ke Ft LT U T nnvad Aun-otf = 5036000 4 Ft Y nnwalRunroff = 4633D00 Ac Fi | DrAred] W bmm,nm,ﬂwmﬁua oF Da?
nnua un-o = ¥ 7 d £ (sl
I — 2R 1PV S ST N RS S S 1_1 _Min. ,?Q = 2,600 of malu I I S | o .ns Dty = 270 fs . 4 _ station | e eeter] oaga, | Locoton  BIEM
T _ a1 _ i 1 .J _ i ' i I Spake R. 5,740 |2Apr 1924 tolContinuous RecorderiSec 5 TIN, R4 E BM 5014.50]
0 ! ' 1 1 { 1 - I # | | e H . 12 1 nr Heise 30Scpt 1946 . 3 mi. obove Heise
i j = = S e tees 4 —— ek —y =i o rTi R == 1 = K —— Ida 625 mi. below
} ' | i ' ! | . | t n~ b t | ' 1 i ! | i . d \\ Lyons
351 = =i, H b b e e m L ml t e s R RE i Lo T PRy T Ty
& Mox st = 30,400 cfs. | ! ! : ! i ! 1 | i ! ! ﬂ N ] Loar ] = 5
T + Al s s A 7 o | =t — ==l - — Ry A e B =t =r e X
| ex Baily mm.wa.a :J Wax. i m.‘, = 26800 cfs. w . J ater. on = 5,000 ¢ s i i __ ¢ _
&) — 4 ﬂ\hklhnt\ = 26,500 cfs..._ -t e e T 2 m.m\QB ofs: = " i ‘ X6 = - r
| I | T w |
20 J =4l I s I I in 24
: _ N R r R ; _
s [ ZA Il I O IS . 2| = !
i _ ~ [ ; \ RESERVOIR REGULATION MANUAL
0 Avgrog Discharge-£ 8,34 afs: | el LTS Y o L R RVOIR
z Ll it ] g ‘(( T ;i :.U&u Discharge = 15,399 cts. ] 0 5, /0 /5 20 25 30 35 40 45 50 55 PALISADES DAM AND ESERVO
2 s . et N A_ o I P~ mrpeend _ oy S A~ ; m DISCHARGE IN 1000¢ £'s.
e P o7 R o N S == iy T a - i AJ )i T
o ..l-)l)'.\u(lll
9 o T _ TR = — I Rl o M RITINCRELELE DAILY DISCHARGE HYDROGRAPH
H :
/1950 -195/ 195/ -1952 1952-1953
OCT. | NOV. [ DEG. [ JAN. ] FEBIMAR.JAPR | Ay JUNE JuLY AUG _SEPT|OCT | NOV.DEC. | JAN.. FEB|MAR | APRIMAY |JUNE JULY| AUG_| SEPTIOCT. | NOV.| DEC.|JAN__FER | MAR.  APR.| MAY |JUNETJULY | AUG VSEPT SNAKE RIVER AT HEISE, IDAHO
v i )
U.S. ARMY ENGINEER DISTRICT, WALLA WALLA
.
WATER CONTROL SECTION
) ' PREPARED K Wise DATE Dec 1957
i | \ SR | e

PLATE 9



CONTROL ALLOCATION -- THOUSAND ACRE- FEET

FLOOD

MARCH

0 18

APRIL
8

20 2

100

AW

NOTES

1. The minimum flood control storage reservation required on ¢
season is as indicated by the diagram. Parameter values are forec

PR S

= T 1

200

AN

300

400

pabd

7 run-off of Snake River at Heise in millions of acre-feet for the rem«
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to be used after natural inflow exceeds 20,000 c.f.s.

3. Releases from Palisades Reservoir shall be restricted to 20,000 c.f.s. or le
" /\ the Heise gaging station except: (A) when the forecasted run-off indicates that
- excess of 1,400,000 acre-feet in Palisades and Jackson Lake combined is required

Heise to 20,000 c.f.s., releases in excess of 20,000 c.f.s. will be made but not to

[= \oxoov. as noted under item 7 or as may be agreed upon by the Bureau of Reclamation «
‘ Engineer, U S. Army Engineer District, during extremely lorge floods and; (B) when the

v/.\volom 1 June through 31 July exceeds 2, 500.000 acre-feet, and, when after 1 June the
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not within 10,000 acre-feet of the space required by this diagram, the release may be incr
c.f.s. uptoalimit of 30,000 c.f.s. to the extent of 1,000 c.f.s. for each 5,000 acre-fee
The change in discharge will be made in such manner as to minimize the odverse downstream
4. Nothing in these regulations shall be construed to require dangerously rapid changes in m
or that releases be made at rates or in a manner that would be inconsistent with requirements for |
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.~ |/ and reservoir from major damage.
~ 5. The Bureau of Reclamation shall procure current basic hydrologic data necessary for forecastiny
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>/ as are required to accomplish the flood control objectives.
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6. The Bureau of Reclamation shall keep the District Engineer, U.S. Army Engineer District, in char
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,MNS.;:..; advised of reservoir release, reservoir storage ard such other operating data as the District Engine

7. The above flood control regulations are subject to temporary modification by the District Engineer, if
time of emergency.
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8. Copies of this diagram may be obtained from the offices of the District
Engineer, U.S. Amy Engineer District. Walla Walla, Washington, and the
Regional Director, Bureau of Reclamation, Boise, Idaho.
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NOTES

1. The minimum flood control storage reservation required on any day of the flood
season is as indicated by the diogram. Parameter values are forecasted natural flood

r

run-off of Snake River at Heise in millions of acre-feet for the remainder of the season
from any given date to 31 July. A minimum of 200,000 acre-feet of storage space in

Jackson Lake will be held vacant until 1 May every year unless the forecast indicates that
storage should begin earlier to insure filling that space.
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2. Storage space in Palisades Reservoir and Jackson Lake combined shall be kept available
for flood control purposes in accordance with this diagram. However, not less than 75 per
cent of total storage space will be made available in Palisades Reservoir. Solid lines to be used
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during evacuation and until natural inflow to Palisades first exceeds 20,000 c.f.s. Dashed lines
to be used after natural inflow exceeds 20,000 c.f.s.
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Engineer, U S. Army Engineer District, during extremely large floods and; (B) when the forecasted run-off for the

3. Releases from Palisades Reservoir shall be restricted to 20,000 c.f.s. or less as measured ot
the Heise gaging station except: (A) when the forecasted run-off indicates that storage capacity in
excess of 1,400 000 acre-feet in Palisades and Jackson Lake combined is required to control flows at
Heise to 20,000 c.f.s., releases in excess of 20,000 c.f.s. will be mode but not to exceed 30,000 c.f.s.
xcept as noted under item 7 or as may be agreed upon by the Bureau of Reclamation and the District

period 1 June through 31 July exceeds 2, 500.000 acre-feet, and, when after | June the available space is

t within 10,000 acre-feet of the space required by this diagram, the release may be
c.f.s. up toa limit of 30,000 c.f.s. to the extent of 1,000 c.f.s. for each 5,000 acre-feet of deficient storage .
The change in discharge will be made in such manner as to minimize the
4. Nothing in these regulations shall be construed to require dangerously rapid changes in magnitudes of releases,
or that releases be made at rates or in a manner that would be inconsistent with requirements for protecting the dam
and reservoir from major damage.

5. The Bureau of Reclamation shall procure current basic hydrologic data necessary for forecasting inflows to Palisades
and Jackson Lake Reservoirs in conformance with procedures mutually agreed to
ood control storage reservations from the diogram and make current calculations of permissible
as are required to accomplish the flood control objectives.

6. The Bureau of Reclamation shall keap the District Engineer, U.S. Army Engineer District, in charge of the locality

increased above 20, 000

adverse downstream effects.

, make current determinations of required
releases from the reservoirs

currently advised of reservoir release, reservoir storage and such other operating data as the District Engineer may request.

7. The above flood control regulations are subject to temporary modification by the District Engineer, if found necessary ir.
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time of emergency.
8. Copies of this diagram may be obtained from the offices of the District

Engineer, U.S. Army Engineer District. Walla Walla, Washington, and the
Regional Director, Bureau of Reclamation, Boise, Idaho.
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Flood regulation at Jackson Lake is result of maintaining 25% of
total space in that reservoir.

Total natural May - July volume at Palisades is 2,637,100 A F,
Regulation based on assumed periodic forecasts of flow equal to
recorded flows.
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from any given date to 31 July. A minimum of 200,000 acre-feet of storage space in
Jackson Lake will be held vacant until | May every year unless the forecast indicates that
— |- — -}/ storage should begin earlier to insure filling that space.
ottt 2. Storage space in Palisodes Reservoir and Jackson Lake combined shali be kept available
i for flood control purposes in accordance with this diagram. However, not less than 75 per
I\ cent of total storage space will be made available in Palisades Reservoir. Solid lines to be used
== during evacuation and until natural inflow to Palisades first exceeds 20,000 c.f.s. Dashed lines
[ 1.8 L to be used after natural inflow exceeds 20,000 c.f.s.
- 3. Releases from Palisades Reservoir shall be restricted to 20,000 c.f.s. or less as measured at
s .,\ the Heise gaging station except: (A) when the forecasted run-off indicates that storage capacity in
excess of 1,400 000 acre-feet in Palisodes and Jackson Lake combined is required to control flows at
L \ Heise to 20,000 c.f.s., releases in excess of 20,000 c.f.s, will be made but not to exceed 30,000 c.f.s.
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U Engineer, U S. Army Engineer District, during extremely large floods and; (B) when the forecasted run-off for the
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not within 10,000 acre-feet of the space required by this diagrom
c.f.s. uptoa limit of 30,000 c.f.s. to %o extent of 1,000 c.f.s. for each 5,000 acre-feet of deficient storage .
The change in discharge will be made in such manner as to minimize the odverse downstream effects.
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APPENDIX A
ORIGINAL OPERATING PLAN - 1948

Palisades Project

The Bureau of Reclamation plans to comstruct and operate Palisades
Reservoir for the optimum multiple-purpose use of the entire storage of
1,400,000 acre-feet. To attain this objective, the storage below eleva-
tion 5,497 feet mean sea level, approximating 200,000 acre-feet, will be
reserved for dead storage and allocated exclusively to the production of
hydroelectric power and the maintenance of a permanent pool for the pres-
ervation and propagation of fish and wildlife. The remainder of the
storage capacity in the amount of 1,200,000 acre-feet will be operated
in the joint interests of irrigation and flood control governed by the
best available runoff forecasts.

The Bureau of Reclamation will forecast from time to time during
the period from 1 February to 31 July of each year, on the basis of pre-
cipitation, temperature, snow survey and runoff data, the volume of run-
off that may be expected in the drainage area tributary to the Snake
River above Heise, Idaho. To the extent that such services can be ar-
ranged for by cooperative agreements, the Bureau of Reclamation will
make the forecasts hereunder after consultation with the Reclamation
Engineer of the State of Idaho or his authorized representative, and
the Chief of Engineers or his authorized representative. To facilitate
the forecasting of runoff the Bureau of Reclamation will expand the
existing hydrologic network and will establish and operate continuously
a system for the efficient assembling and analyzing of the basic data.
Until such time as a better method of forecasting be devised, the fore-
casts will be based upon estimates of area-elevation weighted snow water
content as determined from periodic snow surveys on or about 1 February,
1 March, 1 April, and 1 May, and upon precipitation for September of the
preceding year. A sample curve of the correlation between weighted snow
water content on 1 April of a given year plus precipitation of the pre-
ceding September and the resultant runoff from 1 April to 31 July,
inclusive, of the year in question, is shown on Plate II.

To the end of accomplishing the optimum multiple-use of the reservoir,
the Bureau of Reclamation, beginning with the first year the reservoir
is put into operation, will operate the reservoir on the basis of the

forecasted runoff as nearly as practicable in accordance with the follow-
ing plan:

1. For the purpose of rules and regulations to be pre~
scribed by the Secretary of the Army under Section 7 of the
Flood Control Act of 1944 (58 Stat. 887, 890) the storage
space allocated to flood control is defined as follows:
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It is the reservoir space which, using the
governing forecast of flood runoff for the year,
according to the curves shown on Plate I is re-
quired to the end of controlling the forecasted
flood volume from the time in that year that res-
ervoir inflow first exceeds 20,000 second-feet
through the succeeding 31 July releases from the
reservoir during that period such that the flow at
the Heise gage will not exceed 20,000 second-feet,
insofar as this control can be accomplished with
a reservoir capacity not exceeding 1,200,000 acre-
feet. The governing forecast of flood volume for
each year is the forecast made as of the day when
reservoir inflow in that year first exceeds 20,000
second-feet.

The parameters shown on Plate I, empirically derived from floods
of record, are enveloping curves of the storage requirements

for various volumes of total forecast runoff from any given
date to 31 July. The reservoir capacity required to control

the flood to a discharge of 20,000 second-feet (or less) below
the dam is indicated by the ordinate of the parameter corre=
sponding to the forecasted runoff on the date when the inflow

to the reservoir exceeds 20,000 second-feet.

2. During the period of each year from the date of the
first forecast about 1 February to the date of making the
governing forecast for that year (approximately the middle of
May) herein designated as the evacuation period, the reservoir
will be operated in such a manner that the required reservoir
level as determined by the parameters on Plate I at the time
inflow to the reservoir exceeds 20,000 second-feet can be
attained with minimum practicable rates and fluctuations of
discharge. The rate of discharge during the evacuation period
would be determined as follows: The reservoir level required
on or about 15 May (the date on which inflows normally may be
expected to exceed 20,000 second-feet) would be estimated by
use of the parameters on Plate I and a 15 May forecast would
be derived by deducting probable minimum inflows for the
intervening period from the date of periodic forecasts begin-
ning on 1 February. The reservoir levels thus estimated would
comprise tentative allocations of flood control space at which
to aim the evacuation procedure. The rate of discharge then
would be selected as that required to release the probable
maximum inflow for the period between date of forecast and
15 May plus the evacuation necessary to attain the required
reservoir level indicated by the latest tentative allocation.

3. From the date of the governing forecast each year
through 31 July of that year herein designated the filling
period, the reservoir shall be operated in such a manner that
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the reservoir content shown on the chart (Plate I) will be
maintained but not be exceeded except when storage above those
levels is required to limit the flows to 20,000 second-feet at
Heise., When the forecasted runoff indicates a required stor-
age capacity in excess of the total active storage capacity of
the reservoir, releases in excess of 20,000 second-feet will
be made as required but at rates not to exceed 30,000 second-
feet, except as indicated in paragraph 4 below.

4. Whenever the pool shall have risen above elevation
5,620, the full reservoir level, due to an extraordinary ex-
cess of inflow over the maximum releases permitted under para-
graph 1 or is expected to rise above that level within the next
48 hours, releases may be increased temporarily above those
previously specified, so as to minimize the peak rate of
release and to draw the reservoir down to the full reservoir
level as rapidly as possible. However, the maximum rate of
such extraordinary release shall not exceed the estimated
maximum mean daily rate of inflow to the reservoir during
the period when the reservoir level is above elevation 5,620,

5. All reservoir releases made as herein provided are
subject to the condition that no releases shall be made at
rates or in a manner that would be inconsistent with whatever
operating rules and regulations are laid down by the Chief
Engineer of the Bureau of Reclamation for the purpose of
protecting the dam and reservoir from damage,

If operating experience indicates the desirability therefor, the
Secretary of the Interior may, after consultation with the Secretary of
the Army, modify from time to time the operating plan herein described
with respect to the amount of space allocated to flood control each
year on the basis of advance forecasts as to runoff, but no modification
which would result in a substantial change in the control of floods
herein stated to be the objective of the original operating plan shall
be made without the concurrence of the Secretary of the Army. Revisions
of the rules and regulations prescribed under the Flood Control Act of
1944 will be made by the Secretary of the Army -if, in his judgment, these
are requisite because of such modifications in flood control space alloca-
tions. Modifications in the operating plan not requiring the concurrence
of the Secretary of the Army shall not be the occasion for a revision of
the conclusions originally reached as to the flood control benefits to
be realized from the original operating plan or of the formula adopted
for the allocation of construction costs to flood control purposes.
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STORAGE CONTENT OF RESERVOIR IN THOUSAND ACRE-FEET
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NOTES:

Parometers are onticipated flord run-off of
Snoke Riwver at Heise in milions of acre-/rfeet for
the remainder of the season from any given dale
to July 31. The anticipated run-off is the fore-
casted flow ol Heise less the storage capacity
availoble 'n Jackson Loke. A minimum of fwo
hundred thousand acre-feet of storage space in
Jockson Lake will be held vacan! until May /
of every year unless the forecost indicates that
sforage should begin earlier to insure filling
tha! space.

Storage reservation based upon a releese
which would give a maximum regulated flow af
Heise of twenty thousand second- feet.
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APPENDIX B
TITLE 33-~-NAVIGATION AND NAVIGABLE WATERS

Chapter II--Corps of Engineers
Department of the Army

PART 208--FLOOD CONTROL REGULATIONS

PALISADES DAM AND RESERVOIR, SNAKE RIVER, IDAHO

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
#208.91 is hereby prescribed to govern the use and operation of Palisades
Dam and Reservoir on Snake River, Idaho, for flood control purposes.

#208.91 Palisades Dam and Reservoir, Snake River, Idaho. The
Bureau of Reclamation shall operate Palisades Dam and Reservoir in the
interests of flood control as follows:

(a) Storage space in Palisades Reservoir and Jackson Lake combined
shall be kept available for flood control purposes in accordance with the
Flood Control Storage Reservation Diagram currently in force. Not  less
than 75 percent of the total flood control space shall be made available
in Palisades Reservoir.

(b) Releases from Palisades Reservoir shall be restricted to quan-
tities which will not cause downstream flows at the Heise gaging station
to exceed 20,000 cubic feet per second, insofar as this control can be
accomplished with combined reservoir capacity not exceeding 1,400,000
acre-feet in Palisades Reservoir and Jackson Lake.

(c) When the total active capacity of the reservoir has been
evacuated and when the forecasted runoff indicates that storage capacity
in excess of 1,400,000 acre-feet may be required for Palisades Reservoir
and Jackson Lake combined to control the flows at Heise gaging station to
20,000 cubic feet per second, releases in excess of 20,000 cubic feet
per second prior to June 1 will be planned on the basis of the following
rule curve:

Required

May 1-July 31 forecasted volume dischargel
(acre-feet): (c.£.8.)
Less than 4,100,000 ~~-----ccccmmmmcacamnnceaa. 20,000
4,100,000 =~-c-cccmmeccnmcncaccncncaccnccccacaa 23,000
4,300,000 ~-~~cececerccmacnmencnecccccnacccaaa. 24,000
4,600,000 ~--~-ccrmcnnana. R L LTS 25,000
4,900,000 ==--cc-cccccmmcamcannccaccec e raaaan. 26,000
5,300,000 --~cc-ccmnacaea crmmsmeacann~ S —aaa 27,000
5,600,000 «=--ccccmnancaa- T it 28,000
6,000,000 ==~csscemcmcmmcmccccamcaccaceccnaaaa. 29,000
6,300,000 or larger ==----re-cccccecencncncooo. 30,000

1Appli.cable only when exceeded by natural inflow.
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(d) When the forecasted runoff for the period June 1 through July 31
exceeds 2,500,000 acre-feet, and when, after June 1, the available space
is not within 10,000 acre-feet of the space required by the Flood Con-
trol Storage Reservation Diagram currently in force, the releases from
the reservoir may be increased so that the flow at Heise gaging station
will exceed 20,000 c.f.s. up to a limit of 30,000 c.f.s. to the extent
of 1,000 c.f.s. for each 5,000 acre-feet of deficient storage space,
except that the release shall not be greater than the natural inflow.

The change in discharge will be made in such manner as to minimize the
adverse downstream effects.

(e) 1In no case will releases be made which will cause the flow of
Snake River at Heise gaging station to exceed 30,000 c.f.s. except as
may be agreed upon by the Corps of Engineers and Bureau of Reclamation
in the case of exceedingly large floods or as provided in paragraph (f)
or (h) of this section,

(f) The flood control regulations of the section are subject to
temporary modification by the District Engineers, Corps of Engineers,
if found necessary in time of emergency. Requests for and action on
such modification may be made by any available means of communication,
and the action taken by the District Engineer shall be confirmed in
writing under date of the same day to the Office of the Regional Director
of the Bureau of Reclamation in charge of the locality.

(g) The Flood Control Storage Reservation Diagram currently in
force as of the promulgation of this section is that dated May 12, 1958,
File No. SN-902-1/1, and is on file in the Office of the Chief of
Engineers, Department of the Army, Washington, D. C., and in the Office
of the Commissioner, Bureau of Reclamation, Washington, D. C. Revisions
of the Flood Control Storage Reservation Diagram may be developed from
time to time as necessary by the Corps of Engineers and the Bureau of
Reclamation. Each such revision shall be effective upon the date speci-
fied in the approval thereof by the Chief of Engineers and the Commis-
sioner of Reclamation, and, from that date until replaced, shall be the
Flood Control Storage Reservation Diagram currently in force for purposes
of this section. Copies of the Flood Control Storage Reservation Diagram
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.

(h) 1In the event that the reservoir level rises above elevation
5620 at the dam (top of spillway gates), care shall be taken that the
maximum subsequent release from the reservoir does not exceed the
corresponding rate of reservoir inflow.

(i) Nothing in the regulations in this section shall be construed
to require dangerously rapid changes in magnitude of releases, or that
releases be made at rates or in a manner that would be inconsistent with
requirements for protecting the dam and the reservoir from major damage.
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(3) The Bureau of Reclamation shall currently procure basic hydro-
logic data, make determinations of required f£lood control reservation
from the Flood Control Storage Reservation Diagram currently in force
and make calculations of permissible releases from the reservoir as are
required to accomplish the flood control objectives prescribed in this
section,

(k) The Bureau of Reclamation shall keep the District Engineer,
Corps of Engineers, Department of the Army, in charge of the locality,
currently advised of hydrologic data and other operating criteria which
affect the schedule of operation. Also, the Bureau of Reclamation shall
keep the Watermaster, Water District No. 36, acting for the Department
of Reclamation, State of Idaho, currently advised of reservoir releases.

(Regs., May 12, 1958, ENGWE) (Sec. 7, 58 Stat. 890; 33 U. S. C. 709)

(SEAL) HERBERT M., JONES
Major General, U. S. Army,
The Adjutant General
(F. R. Doc. 58-4387; Filed, June 10, 1958; 8:45 a.m.)

Copies from Federal Register dated 11 June 1958
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APPENDIX C

FORECASTS OF RUNOFF - SNAKE RIVER AT HEISE
1955 Forecast Study - Upper Snake River
Revised

January through July forecasts of "Inflow to Jackson Lake" and the
"Inflowaetween Moran and Heise" are determined from two groups of equa-
tions: (1) An early set, with precipitation as the primary forecasting
parameter to be used before snow data become available for forecasts on
January 1, February 1, and March 1, 1/ and (2) a later set of equationms
with the snow variable as the primary forecasting parameter to be used
for April 1, May 1, June 1, and July 1 forecasts.

It should be noted that each forecast equation was derived from
information available on the latest date shown in the subtitle. Fore-
casts for the earlier dates are obtained by substituting long-term
average values for unavailable information.

The forecast of the Snake River at Heise is the sum of forecasts of

inflow to Jackson Lake and the inflow between Moran and Helse.

Forecast of Inflow to Jackson Lake

January and February Forecast Equation (F55-2)

| Y = 26.36X] + 66.43X, ~ 15.21X3 + 205,99

X = Accumulated precipitation for September and October in inches,
taken as average of measurements at Moran and Snake River.

1/ The inflow to Jackson Lake forecast on March 1 is an exception,
since the April equation is used on March 1 by converting March }
snow measurements to April 1 snow and substituting additional
long~term averages where necessary.
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Xy = Accumulated precipitation for November, December and January
in inches, taken as average of measurements at Moran and
Snake River.

X4 = The average variation of daily maximum temperatures above 35°
at Moran for the preceding month of December measured in
average degree days,

Y = Forecast of inflow to Jackson Lake in 1,000 acre-feet for
January 1 - July 31, February 1 - July 31 inflow forecast
obtained by deducting recorded January inflow.

March, April, May, June, July Forecast Equation (A55-1)

(Inflow to Jackson Lake)
Y = 21.51X; + 13.40X3 + 34.90X3 - 1.20X, - 66.84

X1 = Snow water content on April 1 in inches taken as the average
measured at Aster Creek, Coulter Creek, Glade Creek, Huckleberry
Divide and Lewis Lake Divide. (On March 1 use March 1 snow
water coutent plus 3.75 inches)

X9 = Accumulated precipitation at Snake River for period September
through December, minus October through March inflow to
Jackson Lake measured in inches. (Note: 1" over watershed =
43,520 acre-feet.) On March 1 use long-term average inflow
for March.

X4 = The average of precipitation stations Moran and Snake River
for April + 2/3 May + 1/3 June measured in inches. Use long-
term average figures when current data not available. On
March 1 and April 1 use 4.01 inches. (April = 1.93" 2/3 May =
1.38" and 1/3 June = 0.70") \ S e - —

X, = December plus March maximum temperatures above 35° at Moran
in average degree days. On March 1 use long-term average for
March of 4.34.

Y = Forecast of inflow to Jackson Lake imn 1,000 acre-feet for
April 1-July 31. Add average flow for March to obtain
March 1l-July 31 forecast of volume.

Forecast of Inflow Between Moran and Heise

January, February, and March Forecast Equation (M55-2)

Y = 246.96X; + 198.88X, - 121,96X3 + 1017.40



Xy = Accumulated precipitation for October, November and December
in inches, taken as the average of measurements at Bedford,
Jackson, Moran and Snake River, minus the runoff between
Moran and Heise for October through December, measured in
inches. 1" over the watershed = 262,613 acre-feet.

X9 = Accumulated precipitation for January and February in inches,
taken as the average of measurements at Bedford, Jackson,
Moran, and Snake River. Use 2.45 as average of 4 stations
for January and 2.25 for February.

X3 = Average variation of daily maximum temperatures above 35° at
Moran for the preceding December in average degree days.

Y = Forecast of inflow between Moran and Heise in 1,000 acre-feet
for the period January 1-July 31, inclusive. (Forecasts of
inflow for any date after January 1 estimated by subtracting
actual flows.)

April, May, June, July Forecast Equation (A55-1) (Between Moran and Heise)

Y = 115.54X1 + 15.04X, + 50.35X3 + 19.4-3}(.4 - 25.92X5 + 321.3

X; = Snow water content on April 1 in inches taken as average
measured at Togwotee Pass, Turpin Meadows, Yellowjacket, East
Rim Divide, Blackrock and Four Mile Meadows.,

X9 = Snow water content on April 1 in inches taken as average
measured at Afton Ranger Station, CCC Camp, Cottonwood Lake,
Deadman Ranch and Grover Park Divide.

Xy = Accumulated precipitation for October, November, and December
taken as the average of measurements for Grover 2S, Bedford,
Jackson, and Moran, minus 1/5 (November through March runoff
between Moran and Heise) measured in inches. (1" over the
watershed = 262,613 acre-feet.)

X, = April + 2/3 May + 1/3 June precipitation in inches taken as
the average of measurements at Bedford, Jackson and Moran.
On April 1 use 3.39 inches. (April = 1.46, 2/3 May = 1.25",
1/3 June = ,69")

X5 = The average variation of daily maximum temperatures above 35°
at Moran for the preceding December and March measured in
average degree days.

Y = Forecast of inflow between Moran and Heise in 1,000 acre-feet
for the period April 1-July 31, inclusive.
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TABLE C-1

FORECAST

Snake R, Near Heise, Idaho

RESULTS

Snake R, at Moran, Wyoming

May « July Volumes #

May = July Volumes 3

Forecast Forecast
Date | Forecast | Actual Error Date | Forecast | Actual Error
1928 36L5 3793 =118 1928 855 98L -129
29 2473 2355 +118 29 569 578 - 9
1930 18LL 2113 =299 1930 538 493 =Rl 5
31 1282 1264 + 18 31 361 3L + 17
32 2716 2942 =196 32 791 718 +173
33 2546 2358 +188 33 716 620 + 96
3L | 1271 173 + 98 34 355 3L6 + 9
1935 2613 2605 + 8 1935 738 654 + 8l
36 | 3L68 3h25 + 13 361 890 759 +131
37 2LL7 2192 +255 37 720 558 +162
38 | 2997 31L5 -1L8 38| 8L 816 + 30
39 2287 2175 +112 39 698 576 +122
1910 1740 1769 - 29 1940 619 5.3 + 76
L1 2292 1961 +331 11 569 L95 n
L2 2125 2320 =195 L2 574 570 + i)
L3 L087 3909 +178 L3 991 993 - 2
L | 20L2 2085 - 13 Ll Ls57 538 - 81
1945 | 2651 2781 -130 19L5]|  6LL 625 + 19
L6 2LL6 2742 =296 L6 636 668 + 69
L7 | 3024 3082 - 58 L7 8L6 809 + 37
L8 2717 286L =147 L8 710 736 - 26
L9 3249 2832 +117 L9 903 775 +128
1950 3582 3730 -118 1950 811 830 - 19
o1 3586 3607 -21 51 830 783 + 17
52 | 3352 3286 + 66 52| 736 809 -7
53 2658 2631 + 27 53 716 661 5 [
sL | 3175 3076 + 99 54 872 838 + 3}

# All values in 1000 A,F.
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