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CEMRD-ED-RR (CEMRO-ED-HC/14 Nov 86) (11-2-240a) 34 End

Mr. Murphy/alw/7358

SUBJECT: Reservoir Regulation Manual, Tiber Dam and Reservoir,
Montana.

DA, Missouri River Division, Corps of Engineers, P.O. Box 103,
Downtown Station, Omaha, NE 68101-0103 30 October 1987

FOR: Commander, Omaha District, ATTN: CEMRO-ED

l. The Tiber Dam and Reservoir Regulation Manual is approved.

One copy of the subject manual has been forwarded to Office of
Chief of Engineers (OCE). This Water Control Manual supersedes the
Tiber Dam and Reservoir Manual dated December 1959.

2. According to David Wingerd of OCE, the placement of this
project on the list of non-Corps projects contained in Appendix A
of ER 1110-2-241 requires only the updating of pertinent data for
this project on the table contained in Appendix A of the ER. We
have notified OCE that this project should be included in the next
publication of this ER.

FOR THE COMMANDER:

Encl wd

/~ Chief, Engineering Division
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PERTINENT DATA

TIBER DAM AND RESERVOIR

GENERAL

Location of Project

Purpose

Authorized By

Date Completed

Modifications

Drainage Area

Streamflow

Liberty and Toole Counties,
Montana, on the Marias River, 71
miles upstream from confluence
of Marias River with Missouri
River and about 15 miles south-
west of Chester, Montana.

Irrigation, flood control, fish
and wildlife, municipal and

" industrial water supply, and

recreation. .

Flood Control Act approved 22
December 1944 (Public Law 534

78 Congress, 2nd Session) in
accordance with general plans
set forth in Senate Document 191
Seventy-eighth Congress.

Construction of Tiber Dam began
15 September 1952 and was com-
pleted 6 March 1956. The final
river closure was made on 27
October 1954 and the pool
initially filled to the top of
conservation level on 17 August
1956.

Auxiliary outlet works - 1967 to
1970. Spillway rehabilitation

- 1976 to 1979. Dam embankment
and dike raised 5 feet - 1979 to
1981.

Marias River above Tiber Dam -
4923 square miles, of which 518
square miles are considered
non-contributing.

- Average Inflow is 676,994 acre-

feet per year.
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RESERVOIR DATA

Gross Incremental
Item Elevation Area Storage Storage
(ft.,m.s.1l.) (acres) (acre-ft) (acre-ft)

Streambed at Dam
Axis 2823.5 0 0

Dead Storage 21,582
Top of Dead Storage
Pool 2870.0 1,535 21,582

Inactive Storage 556,043
Top of Inactive
Storage Pool 2966.4 11,708 577,625

Active Conservation Storage 121,700
Top of Acti&e Cons.
Storage Pool 2976.0 13,787 699,325

Joint-Use Storage 267,994
Top of Joint-Use
Storage Pool 2993.0 17,886 967,319

Replacement and Location F.C. Storage 301,484
Top of Replacement and
Local F.C. Storage
Pool ' 3008.1 22,003 1,268,803

Exclusive Flood Control Storage 99,354
Top of Exclusive Flood
Control Storage Pool 3012.5 23,152 1,368,157

Surcharge Storage 187,741
Top of Surcharge
Storage Pool *3020.2 25,414 1,555,898

Freeboard Storage 150,867

Top of Dam 3026.0 26,826 1,706,765

* Maximum Design Water Surface Elevation

Sediment - Average annual deposition of 470 acre-feet

estimated by Bureau of Reclamation.
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EMBANKMENT

Main Dam

Type

Structural Height
Hydraulic Height

Top Elevation

Crest Length

Crest Width
Construction Started
Date of Closure

Dike

Type

Structural Height
Hydraulic Height
Top Elevation
Crest Length
Crest Width

SPILLWAY

Location

Type
Inlet Structure

Crest Length
Crest Elevation
Gates

Bays

Discharge Chute

Stilling Basin
Gate Operation

RIVER OUTLET STRUCTURE

Location
Size

Control

Minimum Pool Elevation
for Discharge through
Outlet.

Capacity

Zoned Earth Fill
211 feet

195 feet :
3026.0 feet, m.s.l.
4300 feet

30 feet

1952

October 1954

Zoned Earth Fill

65 feet

51 feet

3026.0 feet, m.s.1l.
16,650 feet

20 feet

Landward of Right

" Abutment.

Gated
Varies in width from 76
to 200 feet.

. 66 feet

2975.0 feet, m.s.l.

3 - 22 x 38 feet, radial
3 - 22 x 22 feet

Varies in width from 76
to 200 feet.

200 feet wide _
Hoists and cables from
hoist bridge. Auxiliary
power system for emer-
gency operation is pro-
vided.

Right Abutment

72-inch diameter steel
pipe

5.0 x 5.0 foot slide gate
located in control house
on downstream side of dam

2870.0 feet, m.s.l.
1540 c.f.s. at 3020.2
feet, m.s.l. (max. pool
elevation)



CONSTRUCTION OUTLET *

Location Inside l4-foot diameter
outlet tunnel

Size ‘ 22-inch diameter steel
' pipe
Control ) 24-inch diameter hydraulic

operated gate valve

Capacity 65 c.f.s. at elevation 3020.2
' feet, m.s.l.

*This pipe has been blocked off and is not currently being

used. (See Paragraph 4-05a).

AUXILIARY OUTLET STRUCTURE

Location
Control

Outlet from Control House

Limiting Discharge Elev.
Capacity

Left Abutment
7.25 x 9.25 foot slide

- gate

10 foot-9 inch diameter
tunnel

2962.0 feet, m.s.l.
4250 c.f.s. at 3020.2
feet, m.s.l. (max. pool
elevation)

Outlet empties into a chute and stilling basin.
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REPORT ON RESERVOIR REGULATIONS

FOR

FLOOD CONTROL

TIBER DAM AND RESERVOIR

SECTION I - INTRODUCTION

1-01. AUTHORITY. This manual has been prepared in
compliance with instructions and information spec1f1ed in ER-
1110-2-240 and Chapter 6 of EM-1110-2-3600.

1-02. SCOPE. Tiber Dam and Reservoir was constructed by the
Bureau of Reclamation on the Marias River, a tributary of the
Missouri River, near Chester, Montana, primarily for flood
control and irrigation. Other purposes include municipal
water supply, fish and wildlife and recreation. This manual
presents information and procedures for flood control
regulation of the reservoir. It is subject to future
revision and updating as circumstances warrant.

I-1
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SECTION II - BASIN AND RIVER DESCRIPTION

2-01. LOCATION AND DESCRIPTION. The Marias River basin is
located in the high plateau and mountain area of north-
central Montana. Total drainage area of the basin is 9,160
square miles of which 4923 square miles lie upstream from
Tiber Dam. Included in the 4923 square miles are 518 square
miles considered to be non-contributing. The upper portion
of the basin consists of forested mountainous terrain lying
along the eastern slope of the Rocky Mountains with maximum
elevations near 10,000 feet. Elevations in the plateau area
vary from 2,500 to 5,000 feet and topography of this area is
moderate to steeply rolling. Land use in the plateau portion
of the basin is primarily cultivated agricultural and range
land. The Marias River originates along the Continental
Divide and drains in a general southeasterly direction until
it empties into the left bank of the Missouri River near
Loma, Montana. Major tributary streams to the Marias River
and drainage areas are listed below in Table No. 1.

TABLE NO. 1

MARIAS RIVER BASIN
TRIBUTARY STREAM DRAINAGE AREAS

Stream Drainage Area (Sg.Mi.)
Above Tiber:
' Cut Bank Creek 1232
Two Medicine Creek 792
Birch Creek 524
Dry Fork, Marias River 350
Willow Creek 987
Below Tiber:
Pondera Creek 640
Cottonwood Creek ' 460
Teton Creek 2061

Stream slopes vary from about 50 feet per mile in the
mountainous portion of the basin to about four (4) feet per
mile in the plateau portion of the area. Basin maps are
presented on Plates 1 and 2 with Plate 1 -showing the Marias
River basin and Plate 2 showing both the Marias basin and the
Missouri River basin above Fort Peck Reservoir. A stream
profile along the Marias River is shown on Plate 3.
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2-02. POPULATION. The major towns in the basin are
Browning, Conrad, Cut Bank, and Shelby, with 1980 census
populations of 1226, 3074, 3688 and 3142, respectively. Also
located in the basin is the southeastern portion of Glacier
National Park. The city of Great Falls, Montana, with a pop-
ulation of 56,725 (1980 estimate) is located just outside the
basin.

2-03. CLIMATE. Climate of the basin is semiarid with cold
winters and hot summers. Average annual precipitation over
the plateau portion of the basin varies from 11 to 15 inches
and from 20 to 40 inches over the mountain portion of the
area. Most of the precipitation in the mountains occurs in
the form of snow with an average annual snowfall as high as
90 inches. Average annual snowfall in the plains is about 20
inches. Plains snow cover usually melts in March and April
and mountain snow cover in May and June. The average frost-
free period in the plateau area is 120 days. Temperatures
have ranged from 59 degrees below zero to 110 degrees above
zero Fahrenheit. Some of the coldest temperatures in the
Continental United States have been recorded at Shelby, Cut
Bank, Chester and Browning.

2-04. STREAMFLOW. A typical annual hydrograph on the Marias
River shows low flows during the winter months with an
increase in March and April resulting from snowmelt runoff
over the plateau area. Another increase is generally
experienced during May and June as a result of runoff from
the mountain snowpack, which is often augmented by rainfall
runoff. Low flows are normally the case during the late
summer and autumn months. The maximum peak discharge for the
year is generally experienced during the May-June period.

Ice jams during the March-April runoff period can also create
localized flooding in the basin. Average flow and peak
discharge data at selected stream gaging stations in the
basin are presented in Table No. 2. Data for two Missouri
River gaging stations are also shown on the Table. The Fort
Benton Station is located on the Missouri River about 12
miles upstream from the mouth of the Marias and the Virgelle
station is located about ten (10) miles downstream from the
mouth of the Marias.

I1I-2
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TABLE NO.

2

PERTINENT STREAM GAGING STATIONS
(RECORD THROUGH 1984)

Drainage
Stream Gaging Area Record
Sta. and Loc. (Sg.Mi.) (Yrs.)
Two Medicine River
Below South Fork
near Browning, MT 250 7
Badger Creek Below
Four Horn Canal
near Browning, MT 152 35
Cut Bank Creek
at Cut Bank, MT 1,065 41
Marias River
near Shelby, MT 3,242 76
Marias River near
Chester, MT (3) 4,927 31
Marias River at
Brinkman, MT (3) ‘
(Disc. 1956) 6,425 24
Teton River near
Dutton, MT 1,307 30
Missouri River at
Fort Benton, MT 24,749 94
Missouri River at
Virgelle, MT (3) 34,379 49

Discharge
Average Peak
(c.f.s.) (c.f.s.)

309 4,900(1)
224 49,700
190 16,600
933 241,000(2)
(4)867 10,400
885 70,000 (5)
157 71,300
7,848 140,000
8,741 122,000

Date
of Peak

20 May 1980

8 June 1964

9 June 1964

9 June 1964

16 June 1964

June 1908

9 June 1964

6 June 1908

5 June 1953

Maximum discharge of 100,000 c.f.s. on 8 June 1964 estimated on

Two Medicine River at locatlon 10 miles downstream from gaging

(1)
station (caused by dam failure).
(2)
(3)
(4)
(5) Estimated from high water marks.

II-3

Caused by failure of 2 dams (see paragraph 2-10d4d).

Flow regulated by Tiber Reservoir since 10 November 1955.
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2-05. TRAVEL TIMES. Available data along the Marias River
indicate travel times for near bankfull-discharges as
follows:

Cutbank Creek at Cutbank gaging station

to Tiber Reservoir - 10-12 hours
Confluence of Cutbank Creek

and Two Medicine River

to Tiber Reservoir - 8-10 hours
Shelby gaging station

to Tiber Reservoir - 4-6 hours
Tiber Dam

to Mouth of Marias River - 12-15 hours

to Fort Peck Reservoir - 2 days

2-06. CHANNEL CAPACITY. Channel capacity of the Marias
River downstream from Tiber Dam to the confluence with the
‘Teton River is 10,000 c.f.s., and from the mouth of the Teton
to the mouth of the Marias, 15,000 c.f.s. A flow of 10,000
c.f.s., would give a stage of 10.4 feet on the Chester gage.
Channel capacity of the Missouri River at the Virgelle,
Montana gaging station is 73,000 c.f.s. at a river stage of
17.0 feet.

2-07. STAGE-DISCHARGE RELATIONSHIP. Open water rating
tables are tabulated for selected stream gaging stations on
Plate 4. These relationships may shift from time to time and
are kept current with discharge measurements made by the
Geological Survey. The larger shifts from the open water
relationships will occur during ice-affected periods.

2-08. DISCHARGE-DAMAGE RELATIONSHIP. Discharge damage
curves for the Marias River from Tiber Dam to the mouth and
for the Missouri River from the mouth of the Marias to Fort
Peck Reservoir are shown on Plate 5.

2-09. RELATIONSHIP OF TIBER INFLOW TO FORT PECK INFLOW. The
average annual inflow of the Missouri River into Fort Peck
Reservoir is 6,160,000 acre-feet. The average annual inflow
of the Marias River into Tiber Reservoir is about 677,000
acre-feet. There is a good correlation between seasonal
inflow into Fort Peck with similar seasonal inflow into
Tiber. This relationship is demonstrated on Plate 6 where
April-July runoff into Tiber Reservoir is compared to April-
July runoff into Fort Peck. The existence of this
relationship permits using a portion of Tiber Reservoir
storage to assist in flood control along the Missouri River
main stem. This is accomplished by holding runoff in Tiber
Reservoir during high runoff years, thus keeping it from
flowing into Fort Peck. A discussion of operating Tiber
storage space in this manner is presented in paragraphs 4-13
to 4-15.
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2-10. FLOOD HISTORY. As previously discussed, flooding in
the Marias basin can occur during the plains snowmelt and
ice-breakup period or during the mountain snowmelt period.
The plains snowmelt generally occurs during March and/or
April and is frequently accompanied by ice jam conditions
that can create severe localized flooding. The mountain
snowmelt runoff generally occurs during May and June and
floods experienced during this period are generally caused by
rainfall runoff augmenting the snowmelt flows. A description
of some of the more notable flood events that have occurred
on the Marias River is presented in the following paragraphs.
a. Flood of June 1908. Not much information is
available concerning this flood. Narrative data indicate,
however, that it ranks among the larger floods that have
occurred in the basin. The high flows resulted from rainfall
runoff augmenting the mountain snowmelt runoff. Information
available at the Shelby gaging station indicates that this
flood was comparable in magnitude to the June 1948 flood
which had a peak discharge of 40,000 c.f.s. At the gaging
station located near Brinkman, Montana, the peak discharge
estimated from high water marks was about 70,000 c.f.s.

b. Flood of March 1947. The March 1947 flood is an
example of floods resulting from a combination of plains
snowmelt and ice jam conditions. Snow averaging about 12
inches in depth fell over the Marias basin during the first
week of March. High temperatures during the middle of March
resulted in rapid melting and high runoff. 1Ice in the river,
which averaged 18 to 24 inches in thickness, broke up and
resulted in numerous jams. Two homes were flooded in Loma,
fences and irrigation works were damaged, and a bridge south
of Chester was destroyed. Total flood damage in the basin
was estimated at $122,680, of which $36,000 occurred
downstream from Tiber damsite. It was estimated that $69,620
of damage occurred along the Missouri River from the mouth of
the Marias to Fort Peck Reservoir. Peak discharge estimates
for this event are not available due to the ice-affected
conditions. ‘

c. Flood of June 1948. A period of light continuous
rainfall occurring over the entire Marias basin during the
first fifteen days of June saturated the topsoil and raised
water table levels high enough to cause normally dry creeks
and springs to flow. The saturated topsoil resulted in
unusually high runoff from storms of cloudburst intensity
which occurred over the headwater area during the period from
15 to 17 June. Available peak discharge estimates along the
Marias River were 40,000 c.f.s. on 18 June at the Shelby
gaging station and 50,700 c.f.s. on 19 June at the Brinkman
station. Damage to county roads, bridges, Federal highways,
irrigation facilities, railroads and farm property was
extensive. Minor damage was caused in the towns of Choteau,
Conrad, Ledger, Shelby, and Loma. Damages in the Marias
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basin totaled $1,446,000, of which $150,000 occurred below
Tiber Dam site.

d. Flood of June 1964. The June 1964 flood is the
largest in the Marias basin above Tiber Dam. On June 7 a
front developed along the Continental Divide and resulted in
a rainstorm that produced up to 15 inches of rain in a 24-
hour period over some areas. Flooding was extensive on the
Marias River upstream from Tiber Reservoir and was compounded
by the failure of two private irrigation dams on June 8.
Failure of Swift Dam on Birch Creek resulted in a release of
over 30,000 acre-feet of stored water and failure of Lower
Two Medicine Dam on Two Medicine Creek added over 20,000
acre-feet of stored water to the flood. 1In addition, two
small stock water dams located north of Shelby failed on June
11, releasing approximately 35 acre-feet of water and causing
moderate flooding in the city of Shelby. The estimated peak’
discharge at the Shelby gaging station was 241,000 c.f.s. on
9 June and average inflow into Tiber Dam for a 2.62-hour
period was 153,000 c.f.s. During the high inflow period,
Tiber releases were held to 1,200 c.f.s. and were gradually
increased to a maximum of 10,300 c.f.s. during the reservoir
drawdown period. The reservoir reached a maximum level of
3001.9 feet, m.s.1l. on 13 June.. Damages prevented downstream
from Tiber Dam along the Marias River and the main stem of
the Missouri River to Fort Peck Reservoir were estimated at
$600,000.

e. Flood of June 1975. On 16 June rainfall up to 14
inches near the Continental Divide produced heavy runoff in
the Marias River basin upstream from Tiber Dam. The peak
discharge recorded at the Shelby gaging station for this
flood was 75,700 c.f.s. occurring on 20 June. Peak hourly
inflow into Tiber Reservoir was computed at 67,900 c.f.s. and
the reservoir reached a maximum level of 2993.9 feet, m.s.l.
on 29 June with 984,270 acre-feet of storage. The maximum
release with all gates open was 5,777 c.f.s. during the June
25-July 11 reservoir drawdown period. It was estimated that
local flood damages along the Mairas River were reduced by
$54,000 as a result of the reservoir operation. Total local
and replacement storage benefits were estimated to be
$20,105,000.

2-11. DESIGN FLOODS. Two design floods were developed for
Tiber Dam, a Standard Project Flood and a Spillway Design
Flood. The Standard Project Flood has a peak discharge of
65,500 c.f.s. and a 10-day volume of 460,000 acre-feet. The
Spillway Design Flood has a peak discharge of 168,500 c.f.s.
and a 15-day volume of 770,000 acre-feet. Additional details
on these two floods are given in Section X.

II-6
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SECTION III - WATER RESOURCES DEVELOPMENT

3-01. RESERVOIR DEVELOPMENT. Four reservoirs are located in
the Marias River Basin upstream from Tiber Dam, all of which
are operated primarily for irrigation. The total usable
storage capacity in the four reservoirs is 173,110 acre-feet.
Two of the storage sites, Lake Francis and Four Horns, are
off-stream reservoirs. Lake Francis has a.usable capacity of
112,000 acre-feet and receives its water supply from Birch
Creek diversions. Four Horns has a usable capacity of 19,250
acre-feet which is diverted from Badger Creek. The other two
reservoirs, Swift and Lower Two Medicine Lake, are on-stream
storage sites. Swift Reservoir, with a usable capacity of
29,980 acre-feet, is located on Birch Creek and Lower Two
Medicine Lake, with a usable capacity of 11,880 acre-feet, is
located on Two Medicine Creek. The operation of all four -
reservoirs is based on filling the available storage during
the spring and early summer runoff periods and releasing the
stored water during the summer months to meet irrigation
demands. The effect of this operation on Tiber Reservoir is
to reduce inflow volume to the reservoir during the spring
and to increase inflow volume during the summer as a result
-of irrigation return flow. The effect of the reservoirs on
major floods is minimal since they are generally full during
the May-June flood period. However, in the June 1964 flood
both Swift and Two Medicine Dams failed, resulting in
substantial increases in peak flows along the Marias River
above Tiber Dam (see paragraph 2-10d). Both structures have
been rebuilt and the storage values presented above are for
the rebuilt structures. The major reservoir development in
the basin is Tiber Dam.

3-02. IRRIGATION AND WATER SUPPLY FROM TIBER DAM. Tiber Dam
was built to serve 127,000 acres in the Lower Marias
Irrigation Unit. However, the irrigation distribution works
have not been built since they are not considered to be’
economically feasible. Irrigation water for approximately
3300 acres is provided from Tiber Reservoir to several
individual operations under terms of water service contracts
with the Bureau of Reclamation. In addition, the Bureau has
a contract with the Tiber County Water District to supply
1540 acre-feet of water annually over a 40 year period.
Contracts have also been signed to provide 500 acre-feet
annually to the City of Chester, Montana, and 70 acre-feet
annually to Devon Water, Inc.

3-03. FLOOD CONTROL. Other than Tiber Dam, flood control
projects in the basin consist of local government and private
improvements. Development in the basin that is vulnerable to
damage from flooding include irrigation works, agricultural
improvements and transportation facilities.

III-1



3-04. POWER. Hydroelectric power has not been one of the
major factors in connection with development of the water
resources in the Marias basin. Under the Federal Power Act
of 1976, three applications have been received by the Federal
Energy Regulatory Commission for permission to study the
feasibility of a small hydropower project at Tiber Dam. The
applicants are; the City of Gillette, Wyoming, the Malta,
Montana Irrigation District and the Montana Department of
Renewable Resources.

3-05. RECREATION. Fishing, boating, camping and other
associated water sports have developed around Tiber Reservoir
and several recreation sites are located around the lake.
Fishing has improved in the lake since impoundment due to
regulation of lake levels during spawning. In addition,
release patterns have been varied for the purpose of
enhancing fish and wildlife habitat downstream from the dam.

3-06. WATER RIGHTS. On 29 August 1952, the Bureau of
Reclamation appropriated 2,200 c.f.s. of Marias River water
to £ill Lake Elwell to a capacity of 1,337,000 acre-feet,
together with all unappropriated natural flow not storable in
the reservoir, for use on the irrigated lands of the Lower
Marias Unit. Use of this water has not, however, been
developed.

III-2



‘:> - SECTION IV - PROJECT HISTORY AND DESCRIPTION

4-01. HISTORY OF TIBER PROJECT.

a. The history of Tiber project is glven in "308
Report" on the Marias as follows:

"The project was first investigated in 1902 by the
reclamation branch of the United States Geological
Survey. In 1904 investigations were carried on by the
United States Bureau of Reclamation to determine storage
possibilities on the Marias River. It is said that the
work was performed in connection with a proposal to
divert St. Mary River water into the Marias drainage,
thence into the Milk River, for the Milk River project;
and that the investigation disclosed that a separate
project was probably feasible, using Marias River water
alone, leaving St. Mary's water to be diverted directly
into Milk River, as was later done.

The Sixth Annual Report of the Bureau of Reclamation
gives considerable information on the proposed develop-
ment. It has also been the subject of a report in 1914
by D. C. Henny, consulting engineer, to Ralph Budd,
assistant to the president of the Great Northern Rail-
way, and in 1919 a report was made by W. B. Saunders,
consulting engineer, Helena, Montana, to W. T. Cowan,
president of the Marias River Development Association.
None of these reports go into the details of the pro-
ject."

b. Studies for a reservoir located near the present
site were made by the Corps of Engineers for the "308 Report"
on the Marias, published in 1932 as House Document 191, 724
Congress, lst Session, but at that time construction of a
reservoir did not appear feasible. ’ :

c. Construction of the Tiber Dam was recommended in a
report prepared by the Bureau of Reclamation and published in
April 1944 as Senate Document 191, 78th Congress, 2d Session.
The project, as described in the report, had a proposed
reservoir capacity of 915,000 acre-feet, of which all except
the 340,000 acre-feet designated for irrigation would be
inactive storage. The project was authorized by the 1944
Flood Control Act.

d. The comprehensive plan for development of the
Missouri River Basin contemplates a system of both main stem
and tributary reservoirs to affect the control of floods as
well as providing other substantial benefits. In 1948 the
Corps of Engineers made planning studies to integrate the
flood control functions of Tiber Reservoir with the main stem
‘:} reservoir system. In view of the large volume of low cost
storage available in Tiber Reservoir, it became apparent that
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400,000 acre-feet of storage capacity could be used
justifiably to supplement the flood control storage space
provided in the main stem projects. Therefore, this space
was provided in Tiber Reservoir as a portion of the joint
plan of the Corps of Engineers and the Bureau of Reclamation
for effective integration of the programming of both
agencies,having the objectives of overall economy and the
maximum practical development of the basin water resources.
At the same time this storage will provide a high degree of
local flood protection to the lower Marias River.

e. Construction of the Tiber Dam was initiated by the
Bureau of Reclamation in 1952 and completed in 1955.
Impoundment of water started in 1955 and by 1 November 1956
there were 650,000 acre-feet of water in storage.

4-02. PROJECT MODIFICATIONS. Modifications to the Tiber
structure became necessary in 1965 because of excessive
settlement of the spillway and the need to meet revised dam
safety requirements. During the period from 1967 to 1970 the
spillway structure was diked off and the canal outlet
structures located in the left abutment of the dam were
modified and incorporated into a new auxiliary outlet works
structure. During the period from 1976 to 1979 the spillway
structure was completely replaced, except for the downstream
portion of the chute and the stilling basin. Rehabilitation
of the project was completed during the years from 1979 to
1981 when both the dam embankment and the dike were raised
five (5) feet. '

4-03. PROJECT DESCRIPTION - GENERAL. Tiber Dam is located
on the Marias River about 71 miles upstream from its

- confluence with the Missouri River (see Plate 1l). The area
intended to be irrigated from the project consisted of a
large compact body of land lying north and east of the Marias
River plus bottom lands lying along Big Sandy Creek, a
tributary of the Milk River. Flood control benefits include
those along the Marias River from the dam to its mouth and
along the Missouri River between the mouth of the Marias and
Fort Peck Reservoir. In addition, flood control benefits are
also realized from supplemental-replacement storage to the
Missouri River main stem system. The irrigation projects
have never been developed so existing storage allocations for
the project include more flood control than was originally
planned. In addition to these primary functions, there are
substantial benefits to recreation and fish and wildlife.

4-04. EMBANKMENT. The embankment for Tiber Dam is divided
into two sections. The main dam section is 4,300 feet long,
has a structural height of 211 feet and a crest width of 30
feet. The dike section of the embankment begins about one
mile from the right abutment of the dam and is 16,650 feet
long with a crest width of 20 feet and a maximum height of 65
feet. Location of the dam and dike is shown on Plate 7.
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Both embankments consist of an impervious core with upstream
and downstream shells of sand, gravel and cobbles. Riprap is
provided where required. Crest elevation of the dam and
dike, as modified during rehabilitation of the spillway and
embankment, is 3026.0 feet, m.s.l. This is five feet higher
than the original embankment height. The plan and sections
for the dam showing both the original and revised plans is
shown on Plate 8. The same information for the dike is shown
on Plate 9.

4-05. OUTLET WORKS. Three separate gated structures are
provided for releasing water from Tiber Reservoir; the river
outlet, the auxiliary outlet and the spillway structure.
Location of the outlets is shown on Plate 10 and pertlnent
features are discussed below.

a. River Outlet. This outlet is located in the right
abutment of the dam. It consists of a 72-inch diameter steel
pipe approximately 1190 feet long which is used to convey
water from the reservoir to the control house at the
downstream side of the dam. The pipe is installed in a 14-
foot diameter concrete lined outlet tunnel. Two 5'x5' high-
pressure hydraulically operated slide gates are provided for
the 72-inch pipe, one at the upstream end of the pipe and one
in the control house on the downstream side of the dam. The
control house gate is used for regulation of discharges from
the dam. The upstream gate is fully open when releases from
the reservoir are being made and is closed on those occasions
when it is desired to shut off the outlet pipe from the
reservoir. The minimum pool elevation for discharge through
the river outlet is 2870 feet, m.s.l., which is the top of
the dead storage pool. Maximum discharge capacity of the
river outlet works is 1,540 c.f.s. at elevation 3020.2 feet,
m.s.l. (design maximum water surface). The plan and sections
for the river outlet works are shown on Plate 11 and rating
curves for various gate openings are shown on Plate 12. 1In
addition to the above described outlet, a 22-inch diameter
steel pipe and 24-inch gate valve were constructed inside the
1l4-foot outlet tunnel during construction work on the
auxiliary outlet. The pipe was used during the construction
period as a bypass tube. After conpletion of construction on
the auxiliary outlet works, the 22-inch pipe was blocked and
is no longer being used. The design details for the pipe are
shown on Plate 1ll.

b. Auxiliary Outlet Works. Construction of the
auxiliary outlet was completed in 1970. This outlet was
designed and constructed after the spillway was determined to
be unusable in 1965. The outlet provided for higher project
releases and the maintenance of a conservation pool while the
project was being modified. The general plan and sections of
the outlet are shown on Plate 13. It is located in the left
abutment of the dam and is a modification of the original
canal outlet that was provided for releasing flows from the
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reservoir into a proposed irrigation canal. Construction of
the irrigation canal was never accomplished. (See paragraph
4-03.) Flows through the auxiliary outlet. are regulated by a
7.25'%9.25' slide gate. The limiting elevation for discharge
through this outlet is 2962.0 feet, m.s.l., and the maximum
capacity is 4,250 c.f.s. at elevation 3020.2 feet, m.s.1l.
(design maximum water surface). Rating curves for the auxil-
iary outlet for various gate openings are shown on Plate 14.
c. Spillway. The complete spillway structure, except
for the downstream portion of the chute and the entire
stilling basin, was replaced during the period from 1976 to
1979. The general plan and sections for the structure are
‘'shown on Plate 15. It is located at the right abutment of
the dam and consists of an inlet channel, an inlet structure
varying in width from 132 to 76 feet and a 66-foot long gated
overflow crest at elevation 2975.0 feet, m.s.l. Regulation
is provided by three 22'x38' radial gates, a triple conduit
section consisting of three 22'x22' bays, a chute varying in
width from 76 to 200 feet and a 200-foot wide stilling basin.
The radial gates are operated by hoists and cables with
access provided by means of a hoist bridge. A control house
located on the left side of the spillway gate structure
houses an auxiliary power system for emergency operation of
the gates during power outages. Rating curves for the
spillway at various gate openings are shown on Plate 16.
Discharge capacity of the spillway outlet is 67,500 c.f.s. at
elevation 3020.2 feet, m.s.l. (design maximum water surface).

4-06 RESERVOIR. The reservoir formed by Tiber Dam is named
Lake Elwell. Water surface area of the lake at the top of
flood control pool elevation of 3012.5 feet, m.s.l. is 23,152
acres. The lake has a maximum width of three miles and
extends upstream for 25 miles along the Marias River and for
eight miles along Willow Creek, a tributary entering the lake
from the north. Area-capacity tables for Lake Elwell are
shown on Plate 17. Allocation of the reservoir storage space
is shown in Table No. 3 below.
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.TABLE NO. 3

LAKE ELWELL STORAGE ALLOCATIONS

Reservoir Use Elevation Limits Capacity
(feet, m.s.l.) (acre-feet)

Dead Storage 2823.5 - 2870.0 21,582

Inactive Storage 2870.0 -~ 2966.4 556,043

Active Conservation

Storage 2966.4 - 2976.0 121,700

Joint-Use Storage 2976.0 = 2993.0 267,994

Replacement and Local

Flood Control Storage 2993.0 - 3008.1 301,484

Exclusive Local Flood

Control Storage 3008.1 - 3012.5 99,354

Surcharge Storage 3012.5 - 3020.2 187,741
Total (with surcharge storage) 1,555,898
Total (without surcharge storage) 1,368,157

These allocations are illustrated on page IV-9.

4-07. RELOCATIONS. The Bureau of Reclamation executed a
contract with Toole County, Montana, for the relocation of a
county road that was inundated by the reservoir. 1In
addition, an easement for a gas pipeline across the reservoir
was granted to the Montana Power Company. No other
significant relocations were required as a result of the
Tiber Dam construction. -

4-08. IRRIGATION. As discussed in paragraph 4-01,
irrigation was intended to be a major purpose of the Tiber
project. The reservoir was originally designed for an
irrigation storage allocation of 362,000 acre-feet between
elevations 2967.0 and 2992.3. Because the irrigation
projects did not develop, the irrigation allocation was
reduced for an interim period to 72,000 acre-feet and the
remaining 290,000 acre-feet was allocated to flood control.
The total flood control allocation during this interim period
totaled 690,000 acre feet between elevations 2973.0 and
3012.5 feet, m.s.1l. It was composed of the 290,000 acre-feet
of reduced irrigation allocation and the original ultimate
flood control allocation of 400,000 acre-feet. Currently,
the irrigation storage has been reallocated to conservation
and flood control uses as shown in Table No. 3. '
There are only about 3300 acres of land presently being
provided with irrigation water. 1In addition, 2110 acre-feet
of water is being provided from_ this storage zone to the
Tiber County Water District and the towns of Chester and
Galata, Montana.

4-09. SEDIMENTATION. The Bureau of Reclamation has
estimated an average annual sediment deposition in Tiber
Reservoir of 470 acre-feet.
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4-10. RECREATION. There are no agreements for specific
reservoir operations to accommodate recreation use near or on
the reservoir. The reservoir lands are managed for
recreation by Bureau of Reclamation personnel headquartered
at the Tiber Government Camp. Planning for further
development of recreation facilities is continuing as funding
becomes available.

4-11. FISH AND WILDLIFE. There are no specific requirements
for maintenance of reservoir levels for a fishery or for
wildlife habitat. The reservoir lands are managed by Bureau
of Reclamation personnel for recreation and fish and wildlife
purposes according to adaptability, public demand and public
use. The fishery in Lake Elwell and in the Marias River
below the dam is being developed to enhance recreation
opportunities in .this area. All hunting and fishing is
governed by Montana fish and game laws and regulation.

4-12. POWER. Power was not included as a function in the
planning and construction of Tiber Dam. However, under the
current non-federal power development program, the
construction of a power plant at Tiber seems likely at some
future date. Three organizations have applied for a permit
to study the feasibility of a small hydropower project at
Tiber Dam. The Federal Energy Regulatory Commission is
currently considering the advisability of issuing a license
to one of these groups.

4-13. REPLACEMENT STORAGE - HISTORY. The Missouri River
Main Stem Reservoir System is located downstream from Tiber
Dam. This system was designed in the 1940's and construction
was essentially completed by the mid-1960's. It is a multi-
purpose system that is regulated to provide flood control,
hydropower generation, navigation, irrigation, recreation,
fish and wildlife needs, water supply and water gquality. The
flood control storage space provided in the system was
developed on the basis that no upstream storage space existed
although it was recognized that, as upstream space became
operational, a re-evaluation of the main stem system space
requirements would be necessary. Continuing analysis of
inflows into the main stem system and into tributary
reservoirs constructed upstream from the system has indicated
that in certain instances, particularly when inflows are
distinctly seasonal in nature, storage space provided in
upstream reservoirs could effectively replace a portion of
the annual flood control and multiple-use space initially
provided in the main stem system. Effective operation
requires a coordinated regulation of the upstream tributary
storage space with the space in the main stem system, which
results in the most efficient overall utilization of the
basin water resources. Such space provided in upstream
reservoirs has been designated as "replacement flood control
storage space".
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4-14. REPLACEMENT STORAGE-TIBER RESERVOIR. In addition to
regulating the flood control storage space provided in Tiber
Reservoir for local flood control purposes, it has been
determined that replacement type regulation is also feasible.
The relatively good relationship between flood season flows
into Tiber Reservoir and corresponding inflows into Fort Peck
was discussed in paragraph 2-09. With the maintenance of
minimum release requirements, there is an opportunity to
store a significant amount of water in Tiber Reservoir in
those years when above-normal runoff may fully utilize or
exceed the flood control capabilities of the main stem
system. The flood control storage reservation diagram
attached to the Water Control Agreement (Exhibit.I) provides
for storage drawdown to elevation 2982.0 feet, m.s.l., by 1
December each year with additional drawdown to elevation
2976.0 feet, m.s.l., by the following March 1. The reservoir
zone between elevation 2976.0 and 3008.1 feet, m.s.l.
(569,478 acre-feet) is therefore available, if needed, for
replacement storage. 1In those years when it is anticipated
that the major portion of flood control and multiple-use
storage space in Fort Peck Reservoir will be utilized,
releases from Tiber will be reduced to a minimum of 300
c.f.s. to insure filling of the replacement storage in Tiber
by 15 July. If adequate water supply is available, releases
from Tiber Dam will be maintained to provide the desired
flows for fish and wildlife as discussed in paragraph 8-02.
In addition to replacement storage in Tiber Reservoir, there
are 76,674 acre-feet of storage in Clark Canyon Reservoir and
449,335 acre-feet in Canyon Ferry Reservoir that has been
allocated for this purpose. Location of these reservoirs is
shown on Plate 2.

4-15., JOINT-USE STORAGE-TIBER RESERVOIR. As shown in Table
No. 3, the joint-use storage space in Tiber Reservoir extends
from elevation 2976.0 to 2993.0 feet, m.s.l. (storage 267,994
acre-feet). 1In anticipated high runoff years into Fort Peck
this space is used for replacement storage as well as for
conservation purposes (see paragraph 4-14). In anticipated
low runoff years into Fort Peck this space will be filled and
used for conservation purposes. Inflow into the reservoir
not required for filling this space will be released so that
utilization of this water can be made at Fort Peck Reservoir
to benefit Fort Peck hydropower production.

4-16. OPERATIONAL HISTORY. Impoundment of water began in
Tiber Reservoir in late 1955. Monthly reservoir inflows,
outflows and storage from 1956 through 1985 are shown on
Plates 18A to 18C.

4-17. WATER CONTROL AGREEMENT. An Interim Water Control
Agreement for regulation of Tiber Reservoir flood control
space was signed by the Garrison District Engineer, Corps of
Engineers and the Regional Director for Region 6 of the
Bureau of Reclamation in December 1957. This agreement was
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superceded in February 1959 by another interim agreement. 1In
1960 the flood control storage allocation was revised from
690,000 acre-feet to 400,000 acre-feet. A minor change was
made in the agreement in 1964 because of changes in the area-
capacity relationships. The 1964 agreement was voided in May
1966 because of the spillway settlement which resulted in
storage constraints being imposed on the reservoir.
Rehabilitation of the spillway and modifications to the
outlet works and dam embankment were accomplished by the
Bureau during the period from 1967 to 198l1. No agreement was
in force during this period. The current Water Control
Agreement was signed by the Bureau and the Corps in March
1983. A copy of this agreement is included as Exhibit I of
this manual.

4-18. FLOOD DAMAGE REDUCTION. Operation of Tiber Reservoir
through 1986 has prevented $37,238,200 in downstream flood
damages. This includes both local damages and those
prevented by operation of replacement storage. A tabulation
of annual flood control benefits achieved by operation of the
reservoir is presented in Table 4.

TABLE 4

" TIBER DAM AND RESERVOIR
FLOOD CONTROL BENEFITS

Fiscal Flood Control Fiscal Flood Control
Year Benefits Year Benefits
1957 $ 119,000 1974 $ 42,000
1959 $ 142,000 1975 $20,105,000
1962 $ 137,000 1976 $ 234,000
1964 $ 654,000 1978 $ 388,000
1965 $1,188,000 1979 $ 2,000
1966 $ 174,000 1980 $ 68,000
1967 $5,280,000 1981 $ 1,421,000
1968 $ 90,000 1982 $ 307,100
1970 $ 673,000 1983 $ 117,000
1971 $ 5,600 1984 $ 1,756,000
1972 $§ 758,600 1985 $ 76,000
1973 $ 67,700 1986 $ 3,433,200

TOTAL THROUGH FY 1986 $37,238,200
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TIBER RESERVOIR

STORAGE ZONES 1
3020.2 _ 17
i) 3012.5 ‘\ f Exclusive Flood Control 99,354 A.F. -
3008.1 7
:
lood Replacement and Local Flood Control L
F Contro ”
coc TonEr 301,484 A.F. | -
+— 2993.0 -
Joint-Use (Conservation and Replacement) B
267,994 A.F.
2976.0
\\\ Active Conservation 121,700 A.F.

2966.4

Pool Elevations

\

\

Inactive 556,043 A.F.

‘Storage drawdown to
elevation 2976.0 feet,
m.s.l., by 1 March each year.

2870.0

21,582 A.F.

Dead
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SECTION V - ORGANIZATION FOR RESERVOIR REGULATION

5-01. GENERAL. The organization for regulation of Tiber Dam
and Reservoir is based on a division of responsibilities
between the Bureau of Reclamation and the Corps of Engineers.
In accordance with the Flood Control Act of 1944, the Corps
of Engineers is responsible for the regulation of storage
allocated to flood control. All other regulating functions
for Tiber Dam and Reservoir are the responsibility of the
Bureau of Reclamation.

5-02. CORPS OF ENGINEERS ORGANIZATION. Engineering
Regulation 1110-2-1400, dated April 1970, assigns Corps of
Engineers' reservoir regulation responsibility in the
Missouri River Basin to the Missouri River Division Engineer.
The requlations permit delegation of certain reservoir
regulation functions to the District Engineer in whose area
the project is located. The responsiblity for assembly and
interpretation of data affecting current reservoir regulation
and for carrying out flood control regulation of Tiber
Reservoir, according to plans agreed on in advance, has been
delegated to the Omaha District Engineer. 1In those years
when replacement storage in Tiber Reservoir is required to
assist in flood control regulation of the main stem system,
the Division Engineer will provide written authority to the
Omaha District regarding the replacement storage needs. 1In
addition, the Division Engineer, through the Missouri River
Division Reservoir Control Center, monitors and reviews the
overall regulation procedures performed by the Omaha
District.

5-03. RESERVOIR REGULATION SECTION. The Reservoir
Regulation Section of the Omaha District has been assigned
District responsibility for matters pertaining to flood
control regulation of tributary reservoirs within the
District, including the flood control regulation of Tiber
Reservoir. The Section maintains a continuing surveillance
of project operations and issues regulation orders to the
Bureau for the scheduling of releases from the flood control
zone. '

5-04. BUREAU OF RECLAMATION ORGANIZATION. The Reservoir
Regulation Branch of the Missouri Basin Region Bureau of
Reclamation office at Billings, Montana, is responsible for
reservoir regulation for all purposes except flood control.
A Reservoir Superintendent (Dam Tender) resides at the dam
and under normal conditions his instructions are issued from
the Regional Director's office. He operates the outlet
facilities, collects and reports reservoir and hydrologic
data and performs other required operational duties. His
instructions for flood control operations are given in
Exhibit II.




5-05. COMMUNICATIONS. Telephone facilities are utilized for
communication between the Reservoir Superintendent, the USBR
Reservoir Regulation Branch of Billings, Montana, and the
Omaha District Reservoir Regulation Section. Radio
facilities are available between the Reservoir Superintendent
and the Bureau offices in Billings.

5-06. REGULATION ORDERS. Except for emergency conditions
outlined in Exhibit II, the issuance of regulation orders is
the function of the Reservoir Regulation Section of the Omaha
District when the pool is in the flood control zone. :
Regulation orders are normally issued verbally by the
Reservoir Regulation Section to the Bureau's Reservoir
Regulation Branch of the Missouri Basin Regional office in
Billings, Montana. Orders will be confirmed in writing to
the Regional Director as soon as possible and a copy
furnished to the Reservoir Superintendent and the MRD
Reservoir Control Center. The written order will contain a
brief statement giving the background and reasons for
issuance of the order.

5-07. COORDINATION WITH OTHER AGENCIES. Project operating
data and miscellaneous hydrologic information are exchanged
as necessary between the Omaha District Reservoir Regulation
Section, Bureau of Reclamation Billings office and the
Reservoir Superintendent. Cooperation is also maintained
with the National Weather Service, U.S. Geological Survey and
Soil Conservation Service regarding the collection and
reporting of precipitation amounts, snow water content,
stream stages and discharges.




SECTION VI - COLLECTION AND DISTRIBUTION OF BASIC HYDROLOGIC
' DATA

" 6-01. GENERAL. Various Federal agencies and the State of
Montana have established a system of stream and precipitation
gages in the State. The U.S. Geological Survey, National
Weather Service, Bureau of Reclamation, Soil Conservation
Service, Corps of Engineers and the State contribute per-
sonnel and/or funds to the support of the system. Meteoro-
logical and hydrological data from this system are received
by the Reservoir Regulation Section via computer terminals
from the National Weather Service and on a National Facsimile
Network printer. Additional hydrologic data are obtained by
telephone direct from telemetering gages, Satellite Data
Collection Platforms (DCP) and local observers.

6-02. STREAM AND PRECIPITATION DATA. Stream and
precipitation gaging stations pertinent to the regulation of
Tiber Reservoir are listed in Tables 5 and 6. Their
locations are shown on Plate 1. The Geological Survey makes
periodic streamflow measurements at the river gages and
reports them by telephone or mail to the Reservoir Regulation
Section. These are used to keep stage-discharge rating
curves current. The National Weather Service collects and
transmits the precipitation reports and snow depths via
computer.

6-03. RESERVOIR DATA. Tiber Reservoir elevations are
obtained and recorded by a conventional "Bubbler type" gage
and A-35 level recorder. These data are obtained by the
Bureau and Corps via satellite using a Data Collection
Platform (DCP). The Dam Tender also sends reservoir and
rainfall data to Billings on a weekly basis using postcard
reports.

6-04. SNOW SURVEYS. Snow survey data are collected in the
mountain areas upstream from Tiber on a routine basis during
the winter months. The data are published monthly and are
utilized in forecasting snowmelt runoff into Tiber Reservoir.
The data are also collected on DCP's and made available to
the Corps and Bureau offices via a computer terminal. The
snow courses measured above Tiber are listed in Table No. 7.
Locations of the courses are shown on Plate 1.
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TABLE NO. 5

U.S.G.S. STREAM GAGING STATIONS
(Useful to Tiber Reservoir Regulation)

River Station Drainage Gage
Area - Sg.Mi. Type
Marias Near Shelby 3,242 Recorder
Marias Tiber Reservoir 4,923 *Recorder
: . with DCP
Marias Near Chester 4,927 Recorder
Teton Near Dutton 1,307 Recorder
Missouri At Virgelle 34,379 Recorder

*Recorder gage and DCP (Data Collection Platform) operated
by Bureau of Reclamation

TABLE NO. 6

PRECIPITATION STATIONS
NATIONAL WEATHER SERVICE
(Useful to Tiber Reservoir Regulation)

Blackleaf
Brady Aznoc
Browning
Bynum
Chester
Choteau
Conrad
Dupuyer
Dutton

East Glacier
Ethridge
Heart Butte
Joplin
Pendroy
Shelby
Valier

TABLE NO. 7

SNOW SURVEY STATIONS
(Useful to Tiber Reservoir Regulation)

Badger Pass
Blue Lake
Freight Creek
Marias Pass
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SECTION VII - FORECASTS AND ANALYSIS PERTINENT TO RESERVOIR
REGULATION

7-01. WEATHER FORECASTS. General weather forecasts
developed by the National Weather Service consist of daily
forecasts of weather conditions for 48 hours ahead furnished
. every six hours. A 3-day extended outlook (48 to 120 hours)
of weather conditions is furnished once daily and a 30-day
forecast is furnished on the lst and 15th day of each month.
Weather maps and forecasts, including gquantitative
precipitation forecasts three times a day, are provided on
the National Facsimile Network and are used by the Reservoir
Regulation Section in forecasting runoff or flooding
conditions.

7-02. RUNOFF FORECASTS - LONG RANGE. The major portion of
the annual runoff into Tiber results from mountain snowmelt
runoff occurring during the late spring and early summer.
Seasonal forecasts of inflow to the reservoir for the April-
July period are made each year on January 1 and on a monthly
basis thereafter during the January-July period (see Exhibit
III). Runoff forecast information for Tiber and other
Missouri River tributary reservoirs and for the Missouri
River main stem reservoir system is exchanged on a monthly
schedule between the Bureau's Reservoir Regulation Branch
and the Omaha District Reservoir Regulation Section.

7-03. RUNOFF FORECASTS - SHORT RANGE. Short range
streamflow forecasts for the drainage basin above Tiber Dam
and for the incremental drainage area between Tiber Dam and
the mouth of the Marias River are based on upstream reservoir
releases, observed and anticipated precipitation and
temperature data, temperature snowmelt relationships,
rainfall-runoff relationships and other information that
might be available and helpful in estimating runoff
distribution and volumes. Unit hydrographs used for short
range forecasts are shown on Plate 19.
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SECTION VIII - MULTI-PURPOSE REGULATION

8-01. GENERAL. The space in Tiber Reservoir is used for
both conservation storage and flood control storage. ‘
Regulation of the flood control storage space is discussed in
Section IX of this manual. The conservation storage is used
to provide municipal water supply, irrigation, recreation and
fish and wildlife enhancement.

8-02. CONSERVATION STORAGE REGULATION. Water is currently
provided from conservation storage for irrigation of about
3300 acres of land. 1In addition, municipal water supply is
provided to the towns of Chester and Galata. Water is also
supplied under terms of a water service contract to Tiber
County Water District for municipal, industrial, rural-
domestic and livestock use. The lake is also used
extensively for fishing, boating and other water-based
recreation. The objective of the conservation operation in
Lake Elwell is to lower the pool level to 2976.0 feet,
m.s.l., by 1 March of each year and then to fill the lake to
elevation 2993.0 feet, m.s.l. by the end of June. To enhance
the river fishery, the following minimum releases to the
Marias River will be maintained whenever adequate water
supply is available. '

Oct. 16 - Mar. 15 317 c.f.s.
Mar. 16 - May 18 500 c.f.s.
May 19 - July 5 A 1144 c.f.s.
July 6 - Oct. 15 500 c.f.s.

In many years the water supply is not sufficient to provide
these flows. Releases during the fall and winter will often
be reduced to 250 c.f.s. and, during critically water short
years, releases may be reduced to as low as 100 c.f.s.
Releases during the spring and summer may also drop below
desired levels. The maximum desired winter release is 600
c.f.s. and, if possible, releases are held steady during the
goose nesting season of 1 April to 15 May. In those years
when replacement storage has been requested in Tiber
Reservoir, a minimum release rate of 300 c.f.s. will be
maintained from 1 March to 15 July, as indicated in the Water
Control Agreement (Exhibit I).

8-03. ANNUAL OPERATING PLAN. Each year the Bureau of
Reclamation publishes a report of reservoir operations during
the preceding water year, together with their planned
operation of Bureau reservoirs during the coming year. The
operation of Tiber Reservoir is included in this report. The
report is prepared by the Bureau of Reclamation Upper
Missouri Region Reservoir Regulation Branch by 30 September
each year. A copy of this report is provided to the Omaha
District.
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8-04. ‘DROUGHT PERIOD RELEASES. Any request for release of °
water during drought periods is referred to the Bureau of
Reclamation Reservoir Regulation Branch in Billings.
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SECTION IX - FLOOD CONTROL REGULATION

9-01. OBJECTIVES. Tiber Dam and Reservoir will be regulated
to minimize flood damage along the Marias River and on the
Missouri River from the mouth of the Marias to Fort Peck
Reservoir. In addition, supplemental flood control storage

" to the Missouri River main stem system will also be provided.
Rules and regulations for operation of flood control storage
space as published in the Federal Register, Volume 43, No.
199, dated 13 October 1978, are presented in Exhibit IV.

9-02. METHOD OF FLOOD CONTROL REGULATION. In general, the
developed method for flood control regulation of Tiber Reser-
voir may be classified as Method C defined in EM 1110-2-3600.
This represents a combination of the concept of reducing
downstream damaging stages as much as possible during each
flood with the currently available storage space, giving con-
" sideration to control of floods of project design magnitude.

9-03. REGULATION PLAN. The regulation plan for the flood
control objectives, as developed in the Water Control
Agreement and Flood Control Storage Reservation Diagram shown
in Exhibit I, is as follows:

a. Local Flood Control. Project releases will be made
in conjunction with incremental reach inflows below the dam
to minimize damaging discharges on the Marias and Missouri
Rivers from the dam downstream ‘to Fort Peck Lake. Zero dam-
age discharges are given below in paragraph 9-03d. When the
Marias River is frozen or partly frozen over below the dam,
releases will be limited to no greater than 1,000 c.f.s.

b. Replacement Flood Control. In years when
utilization of a major portion of the flood and multiple-use
storage zones within the downstream Fort Peck Lake is
anticipated, Lake Elwell will assist in flood control along
the Missouri River downstream of Fort Peck Lake by storing
inflows to withhold flood water from Fort Peck Lake. To
achieve this objective, release rates at Tiber Dam will be
adjusted beginning 1 March, based on anticipated inflow, in
order to assure filling the flood control storage zone to
elevation 3008.1 feet, m.s.l. by 15 July, consistent with
other operations. Minimum releases of 300 c.f.s. can be made
to achieve this fill by 15 July. Evacuation of this zone
will be accomplished each year to elevation 2982.0 feet,
m.s.l. by 1 December, with total drawdown to elevation 2976.0
feet, m.s.l. by 1 March. In the years when storage in Fort
Peck Lake is low, no storage will be filled in Lake Elwell
above elevation 2993.0 feet, m.s.l. unless required for local
flood control. 1In the years of low inflow into Fort Peck the
storage of water in Lake Elwell will be minimized to augment
the level of Fort Peck Lake to benefit Fort Peck hydropower
production. '
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c. Joint-Use Storage. This space (267,994 acre-feet o
between elevations 2976.0 and 2993.0 feet, m.s.l.) will
normally be used for conservation purposes, except when
required for flood control and/or replacement purposes as
indicated by the Flood Control Storage Reservation Diagram.

d. Exclusive Flood Control - Tiber Reservoir. The

reservoir space between elevations 3008.1 and 3012.5 (storage
99,354 acre-feet) has been allocated to exclusive local flood
control. This space is to be used for the control of runoff
events that may develop suddenly, such as from heavy rainfall
over the area above Tiber. Releases will be restricted to a
level where, in combination with downstream uncontrolled
inflow, damaging discharges will be minimized in the reach
from the dam to Fort Peck Reservoir. To achieve this control
the damage stages and/or discharges at downstream locations
are currently estimated as follows:

Marias River near Chester 10.4 feet - 10,000 c.f.s.
Marias River near Loma 15,000 c.£f.s.
Missouri River at Virgelle 17.0 feet - 73,000 c.f.s.

9-04. REGULATION FOR FLOODS EXCEEDING PROJECT SIZE. When it
becomes apparent that the reservoir elevation will exceed the
top of flood control pool (elevation 3012.5 feet, m.s.l.),
the Regional Director of the Bureau of Reclamation will be
notified. Operation of the reservoir is the responsibility
of the Bureau when the reservoir level is in the surcharge
pool. A total of 7.7 feet of surcharge storage with a
capacity of 187,700 acre-feet has been provided above the
flood control pool. When the pool level is in this zone the
District Engineer may make recommendations to the Regional
Director for regulation in the interest of flood control, but
such recommendations shall not be considered mandatory.

9-05. REGULATION CURVES. The regulation schedule or rule
curve on Plate 20 was developed from procedures described in
paragraph 4-05 of EM 1110-2-3600, primarily for use as a
guide by reservoir regulation personnel during high inflow
periods. This regulation schedule is based on a 7-day
recession which is representative of a rainfall recession and
the Standard Project Flood recession. The curves give the
minimum release necessary to assure effective use of the
flood control storage by (1) filling the flood control
storage space, and (2) maintaining the flood release at a
maximum of 10,000 c.f.s. for the longest period possible.
Inflows will be computed daily except when inflow is above
40,000 c.f.s. or when the reservoir is above elevation 3008.1
ft., m.s.l., then they will be computed at least twice daily.
Inflows will be computed for at least a 12 hour period. Use
of the regulation curves are flexible, however, and larger or
smaller releases may be prudent based on hydrologic c:’
conditions at the time. ) ?
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9-06. EMERGENCY FLOOD CONTROL. REGULATION. Refer to Exhibit
II, Section C for emergency flood control regulation.

9-07. RESERVOIR DRAWDOWN GUIDELINES. The objective of
evacuating the flood control storage zone under normal
operating conditions is to adjust releases to maintain non-
damaging flows on the river below Tiber Dam to the maximum
extent possible. Normal communication channels between.the
Omaha District and the Bureau Regional Director's Office are
available and operating. Under these conditions, reservoir
releases from the exclusive flood control zone (between
elevations 3008.1 and 3012.5) will be adjusted to meet the
downstream discharge requirements as shown in Paragraph
9-03d. The same guidelines will apply between reservoir
elevations 2993.0 and 3008.1, except when replacement storage
demands may require a lower release. Under the emergency
operating conditions the drawdown regulation of the flood
control zone is outlined in Section C of Exhibit II.




SECTION X - EXAMPLES OF FLOOD CONTROL REGULATION

10-01. GENERAL. Design floods developed for the Tiber
Project were the Standard Project Flood, derived by the Corps
of Engineers, and the Spillway Design Flood derived by the
Bureau of Reclamation. Pertinent data regarding the
derivation of these events and the reservoir routing results
are discussed below. In addition, the reservoir regulation
for the 1964 and 1975 flood events is also presented.

10-02. STANDARD PROJECT FLOOD. A Standard Project Flood was
developed in 1957 by the Corps for the Marias River above
Tiber Dam using the procedure outlined in the Corps of
Engineers Bulletin No. 52-8, dated 1952. Storm rainfall was
derived using data developed by the Missouri River Division
for Standard Project rainfall in the Sun River basin, a
drainage area lying just south of the Marias basin. Average
rainfall for the Standard Project storm over the 4923 square
mile area lying upstream from Tiber was 3.9 inches in a 48-
hour period, 3.0 inches in a 24-hour period and 2.0 inches
for the maximum 6-hour period. Computed runoff from the
storm was 1.40 inches which produced a flood peak of 65,500
c.f.s. and a 10-day volume of 460,000 acre-feet including
5000 c.f.s. base flow. The capability of the reservoir to
control the Standard Project Flood to a maximum release of
10,000 c.f.s. and a maximum pool level of 3012.5 feet, m.s.l.
was tested by routing the flood through the reservoir using
the regulation curves shown on Plate 20. The routing study
indicated that the above constraints could be met by assuming
a beginning pool elevation for the routing of 2998.5 feet,
m.s.l., at which level the replacement and local flood
control zone is about 30 percent full. The maximum pool
elevation reached in the routing was 3012.3 feet, m.s.l.,
with a maximum storage of 1,364,058 acre-feet. Inflow,
outflow and pool elevation hydrographs are shown on Plate 21.
Regulation of an actual flood event of this magnitude would
obviously be more efficient than the regulation curve
operation, since additional data would be available on whlch
to base operation decisions.

10-03. SPILLWAY DESIGN FLOOD. The current Spillway Design
Flood (Bureau of Reclamation Inflow Design Flood) was
developed by the Bureau in July 1966 in order to meet revised
dam safety requirements. This flood has a peak discharge of
168,500 c.f.s., a 5-day volume of 630,800 acre-feet and a 15-
day volume of 770,000 acre-feet. The design flood was
derived by combining the largest recorded 15-day runoff from
snowmelt (1925) with runoff from a maximum probable rainstorm
over the area above the reservoir. For the rainfall portion
of the flood the area above Tiber was divided into three sub-
basins. Rainfall intensity over the sub-basins varied from
4.56 to 5.47 inches in 9 hours and from 9.30 to 11.25 inches
in 54 hours. A constant retention rate of 0.30 inches per




hour was used. Runoff ‘from the sub-basins varied from 1.88
inches to 2.78 inches. The average weighted runoff was 2.48 ‘H'
.inches, of which 2.01 inches occurred in a 3-hour period.

The runoff values were applied to sub-basin unit graphs and
the resulting hydrographs were routed and combined to develop
the Spillway Design inflow hydrograph into Tiber Reservoir.
The flood was routed through the reservoir assuming a
beginning pool elevation of 3008.1 feet, m.s.l., which is the
bottom of the exclusive local flood control zone (reservoir
storage - 1,268,803 acre-feet). The reservoir routing
resulted in a maximum pool elevation of 3020.2 feet, m.s.l.,
a maximum reservoir storage of 1,555,898 acre-feet and a
maximum outflow of 74,250 c.f.s. consisting of a spillway
discharge of 68,470 c.f.s., a river outlet discharge of 1,540
c.f.s. and an auxiliary outlet discharge of 4,240 c.f.s.
Inflow, outflow and storage hydrographs for the Spillway
Design Flood are shown on Plate 22.

10-04. FLOOD OF JUNE 1964. This flood was caused by runoff
from heavy rainfall over the Marias River basin and was
augmented by the failure of two private irrigation dams
located above Tiber Reservoir. Inflow into Tiber averaged
12,600 c.f.s. between 5:10 P.M. on 8 June and 5:45 A.M. on 9
June. During the next 2.5 hours the inflow averaged 153,000
c.f.s. Reservoir storage continued to increase until early
in the morning on 13 June when the pool level peaked at
elevation 3001.9 feet, m.s.l. at a maximum storage of
1,137,505 acre-feet. During the 5-day period from June 8-13,
the storage in Tiber increased by about 304,000 acre-feet.
The pool elevation was 15.5 feet higher and reservoir storage
280,000 acre-feet more than the previous high of June 1959.
Releases from the reservoir during the 1964 flood were held
to about 1,200 c.f.s. until the morning of 9 June and then
increased gradually to 1,500 c.f.s. by about 6:00 P.M. and to
5,000 c.f.s. by midnight. On 10 June the release was
increased to 10,000 c.f.s. and this rate was continued until
17 June when it was reduced to 8,000 c.f.s. where it remained
until 1 July when gradual release reductions started that
reached 1,400 c.f.s. on 5 August. The Bureau of Reclamation
reported that none of the releases created any problems along
the Marias River except for a short reach immediately below
the dam. The reservoir regulation for this event as it
actually occurred is shown on Plate 23. The flood was also
routed through the reservoir using the regulation rule curves
shown on Plate 20 and a beginning pool level of 2998.5 feet,
m.s.l. Comparison of the two routings is shown below in
Table No. 8.




TABLE NO. 8
JUNE 1964 FLOOD

COMPARISON OF ACTUAL RESERVOIR ROUTING
WITH REGULATION RULE CURVE ROUTING

Condition Beginning Beginning Max. Pool Max. Max.
Pool Elev. Storage Elev. Storage Release
(ft. m.s.1l.) (ac.ft.) (ft.m.s.l.) (ac.ft.) (c.f.s.)

Actual

Routing 2985.0 832,729 3001.9 1,137,505 10,000

Rule Curve
Routing 2998.5(1) 1,070,027 3011.9 1,354,292 10,000

(1) Replacement and Local Flood Control Storage Zone 30
percent full.

10-05. FLOOD OF JUNE 1975. Rainfall of 14 inches above
Tiber Dam on 16 June and severe rainstorms on 21 June
produced a peak inflow into Tiber of 67,900 c.f.s. on 21
June. The maximum storage reached on 29 June was 983,551
acre-feet at elevation 2993.91 feet, m.s.l. The maximum
release from the reservoir with all gates open was 5,777
c.f.s. On 30 July the reservoir water surface dropped below
elevation 2,985.0 feet, m.s.l. and on 1 August the lower
outlet gates were closed. Releases were gradually reduced
until they reached 2,080 c.f.s. on 5 August. The reservoir
regulation for this event as it actually occurred is shown on
Plate 24, This flood was also routed using the regulation
rule curves and a beginning pool level of 2998.5 feet, m.s.l.
The routing results are compared in Table No. 9 below.

TABLE NO. 9
JUNE 1975 FLOOD

COMPARISON OF ACTUAL RESERVOIR ROUTING
WITH REGULATION RULE CURVE ROUTING

Condition Beginning Beginning Max. Pool Max. Max.
Pool Elev. Storage Elev. Storage Release
(ft. m.s.1l.) (ac.ft.) (ft. m.s.l.)(ac.ft.) (c.f.s.)

Actual

Routing 2978.0 727,346 2993.9 983,551 5,777

Rule Curve
-Routing 2998.5(1) 1,070,027 3008.7 1,282,067 10,000

(1) Replacement and Local Flood Control Storage Zone 30
percent full.



10-06.

COMPARISON OF DESIGN AND HISTORICAL FLOODS. For

comparison purposes the Standard Project, Spillway Design,
and selected historical flood peaks and volumes are shown in

Table No.

10 below.

These data indicate that the peak

discharge of the Standard Project Flood developed in 1957 was

exceeded in- both the 1964 and 1975 floods.

TABLE NO. 10

DESIGN FLOOD COMPARISONS WITH HISTORICAL EVENTS

Flood Peak Value Flood Volumes Reservoir Routing
Max. Pool Elev.
(c.f.s.) (ac. ft.) (ft., m.s.l.)

Standard (1)

Project 5-day - 355,000 :
10-day - 460,000 3012.3
15-day - NA

Spillway

Design 168,500 5-day - 630,800
10-day - 710,100 *3020.2
15-day - 770,000

June 1948 40,000(2) 5-day - 232,300
10-day - 323,600 NA
15-day - 385,500

June 1964 153,000 5-day - 374,900
10-day - 457,400 3011.9
15-day - 510,400

June 1975 5-day - 263,200
10-day - 350,800 3008.7
15-day - 404,300

(1) Using regulation
of 2998.5 feet, m.s.l.

rule curve and beginning pool elevation

(2) Shelby Gaging Station - D.A. = 3242 Square Miles

* Routing from U.S.B.R.
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WATER CONTROL AGREEMENT
LAKE ELWELL AND TIBER DAM PROJECT

Since the storage restrictions placed on Lake Elwell during April of 1966
have been lifted, and until either party to this agreement desires to modify
the same, it is agreed that Tiber Dam and Reservoir will be regulated in the
interest of flood control in accordance with the regulations set forth in
Part 208 - Flood Control Regulations as published in the Federal Register;
the Flood Control Storage Reservation Diagram (included as part of this
agreement); the Standing Instructions to the Dam Tender; and according to
the criteria and procedures established in this water control agreement.

a. Flood Control Storage Capacity Allocation. To achieve the objectives
specified in paragraph b below, the storage zone between elevations 2976 and
3012.5 (initially amounting to 668,900 acre-feet) will be utilized for flood
control purposes. Of this amount, the zone between elevations 3008.1 and
3012.5 (initially amounting to 99,400 acre-feet) is to be used for exclusive
flood control. The. zone between elevations 2993 .and 3008.1 (initially
amounting to 301,500 acre-feet) is to be used for replacement flood control
and local flood control. The zone between elevations 2976 and 2993 (initially
amounting to 268,000 acre-feet) is joint-use for replacement flood control
and conservation purposes., The joint-use zone will be vacated by the Regional
Director each year by 1 March. '

b. Flood Control Regulation Objectives and Plan. Releases from Lake

. Elwell will be controlled to achieve the following objectives, insofar as

practicable:

(1) Local Flood Control. Project releases will be restricted to the
amount which, in conjunction with incremental reach inflows below the dam, will
not result in damaging discharges on the Marias and Missouri Rivers from the
dam downstream to Fort Peck Lake. To achieve local flood control, the damage
stages and/or discharges at downstream locations are currently estimated as
follows:

Marias River near Chester 10.4 feet - 10,000 ftg/s
Marias River near Loma - 15,000 ft3/s
Missouri River at Virgelle 17 feet - 73,000 ft7/s

When the Marias River is frozen or partly fsozen over below the dam, releases
will be limited to no-greater than 1,000 ft”/s. '

(2) Replacement Flood Control. In years when utilization of a major
portion of the flood control and multiple-use storage zones within the downstream
Fort Peck Lake is anticipated, Lake Elwell will assist in flood control along
the Missouri River downstream of Fort Peck by storing inflows to withhold flood
water from Fort Peck Lake. To achieve this objective, release rates at Tiber Dam
will be adjusted beginning 1 March based on anticipated inflow in order to assure
filling the flood control storage zone to elevation 3008.1 by 15 July, insofar
as consistent with other operations. Minimum releases of 300 ft”/s can be made
to achieve this fill. Evacuation of this. zone will be accomplished each year
to elevation 2982 by 1 December with total drawdown to elevation 2976 by 1 March.
In the years when the storage in Fort Peck Lake is low, no storage will be made
in Lake Elwell flood control zone above elevation 2993 unless required for local
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flood control. In those years the storage of water in Lake Elwell will be
minimized to augment the level of Fort Peck Lake to benefit Fort Peck hvdro-
power production.

c. Flood Control Regulation Procedures and Criteria. The Regional
Director, Upper Missouri Region, Bureau of Reclamation, will regulate the
reservoir in the interest of flood control in accordance with the following
procedures and criteria: '

(1) Regulation of the reservoir when the pool level is in the
flood control zone above elevation 2993 shall be construed as flood control
and releases or flood control regulation criteria shall be determined by
the District Engineer, Omaha District, Corps of Engineers. When the pool
level is in the joint-use storage zone (elevation 2976-2993) releases shall
be determined by the Regional Director in accordance with the plan given
in paragraphs a and b above. At all pool levels below elevation 2993 or
above 3012.5, the District Engineer may make recommendations to the Regional
Director for operating in the interest of flood control, but such recommenda-
tions shall not be considered mandatory, inasmuch as regulation of.such storage
is the responsibility of the Regional Director.

(2) The flood control regulation plan stated in this agreement is
subject to temporary modification by the District Engineer, if necessary
during an emergency.

(3) Nothing in this agreement shall prohibit the Regional Director
from making the releases required to meet irrigation, or other downstream
conservation requirements.

(4) Whenever the reservoir level rises to elevation 2993 or when-
ever damaging downstream discharge appears imminent, the Regional Director
shall report as soon as practicable to the District Engineer and as requested
thereafter until the reservoir level falls below elevation 2993 and damaging
downstream discharges cease.

(5) The District Engineer shall issue the necessary instructions
to the Regional Director for the flood control operation of the reservoir.
Oral instructions issued by the District Engineer to the Regional Director
shall be confirmed in writing as soon as practicable.

(6) Proposed schedules of conservation releases and storage changes,
when available, and current operating data shall be provided to the District
Engineer by the Regional Director. Operating data shall be tabulated daily
and furnished daily and wonthly and shall include such items as reservoir
elevation, reservoir storage, inflow, discharge and other pertinent hydrologic
data., In turn, any pertinent hydrologic data collected by the District Engineer
will be relayed to the Regional Director. This data exchange shall be made
according to such detailed arrangements as may be required from time to time.

(7) The discharge characteristics of the river outlet works,,auxiliary
outlet works, and the spillway (having combined capacity of 74,250 ft~/s with
Tiber Reservoir at elevation 3020.2 ft msl) shall be maintained in accordance
with the as-constructed drawings (Bureau of Reclamation Drawing No. 84-D-394
dated 4-26-56, No. 84-D-463 dated 10-4-68 and No. 84-D-609 dated 9-15-80.



/‘:> (8) Design Limitations. It is-recognized that any changes in the

4 discharge characteristics of the spillway structures which are mutually -

' acceptable to the District Engineer and the Regional Director must be approved

by the Assistant Commissioner-Engineering and Research of the Bureau of Reclamation.

(9) Nothing in these regulations shall be construed to require that
releases shall be made at rates or in a manner inconsistent with requirements
for protecting the dam and reservoir from major damage; the safe routing of
the spillway design flood; and preventing dangerously rapid changes in releases.

I concur:

Rggional Director
Upper Missouri Region
o Bureau of Reclamation Missouri River Division

Engineer




e

(1) Releases shall at all times be restricted insolar as possible to limit flows to
no greater than the downstream channel capacity which is: 10,000 c.t.s. near
Chester and 15,000 c.{.s. at Loma on the Marias River and 73,000 c.1.s. at
Virgells on the Missouri River,

(2 In years when replacement storage is required for the downstfeam fort Peck
Reservoir, releases from Tiber Dam will be adjusted beginning } March and based
on anticipated inflow Yo fill the reservoir to elevation 3008, 1 feet msi prior to

mid July. Minimum releases to achieve this fill are 300 c.1.s. Solid line defines
the maximum pool levels,

{31 In years when replacement storage is not required for the downsiream Fort
Peck Reservoir, releases from Tiber Dam will be adjusted lo minimize storage in
Tiber Reservoir up to 3 maximum elevation of 2993 feet msl. Dashed line defines
the maximum pool level,

(& The signed original of this diagram is on file in the Office, Chief of Engineers,
Washingion, D.C. Copies of the diagram currently in force shall be kept on file in
and may be obtained trom the Office of the Commissioner of Reclamation, Washington,
D.C., the District Engineer, Omaha District, Corps of Engineers, and the Regional
Director, Upper Missouri Region, Bureau of Reclamation.
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EXHIBIT II

INSTRUCTIONS TO THE DAM TENDER FOR

FLOOD REGULATION OF TIBER DAM AND RESERVOIR




INSTRUCTIONS TO THE DAM TENDER FOR
FLOOD REGULATION OF TIBER DAM AND RESERVOIR

SECTION a
GENERAL .

A-l. Purpose of Instructions. These instructions are issued
for use as a guide for procedures to be used in reservoir
regulation by the Dam Tender, both under normal and emergency
flood control operation conditions. A copy of these
instructions or an acceptable version thereof should be
posted by the Dam Tender in such a manner that it is readily
accessible at all times. It will be the responsibility of
the Dam Tender to make certain that any person temporarily
charged with the operation of the reservoir is familiar with
these instructions.

A-2. Agency Responsibility. Regulation of the reservoir
when the pool level is in the flood control zone (between
elevations 2993.0 and 3012.5 feet, m.s.l.) is construed as
flood control operation and releases shall be determined by
the District Engineer, Omaha District, Corps of Engineers.
When the pool level is in the joint-use storage zone
(elevation 2976.0 to 2993.0 feet, m.s.l.) releases are
determined by the Regional Director, Missouri Basin Region,
Bureau of Reclamation in accordance with the mutual Water
Control Agreement. At all pool levels below pool elevation
2993.0 or above 3012.5 the Corps may make recommendations to
the Bureau for operating in the interest of flood control.
However such recommendations shall not be considered
mandatory inasmuch as regulation of such storage is the
responsibility of the Bureau.

A-3. Routine Observations and Reports. Reports of reservoir
data (pool elevations, storage, discharge, precipitation,
inflow, etc.) will be forwarded by the Dam Tender daily
except on weekends through the Regional Director's office or
the National Weather Service to the District Engineer.

SECTION B

NORMAL REGULATION FOR FLOOD CONTROL

B-1. Regulation Objectives. Lake Elwell will be regulated
to maintain non-damaging flows on the river below Tiber Dam
to the maximum extent possible. In addition, regulation will
be based on providing the maximum service to the other
purposes for which the project was intended insofar as this
regulation is consistent with the primary flood control
function. .




B-2. Definition of Normal Flood Control Requlation. For the
purpose of these instructions, normal flood control
regulation is defined to occur at all times when personnel of
the District Engineer's office and/or Regional Director's
office can be notified within a reasonable time. The Dam
Tender should arrange to report the following conditions as
required to the Omaha District Engineer and the Bureau
Regional Reservoir Regulation Branch:

a. Within 24 hours, whenever the pool rises above
elevation 2993.0.

b. Immediately, whenever the pool is above elevation
2993.0 and a sudden increase in the rate of rise occurs equal
to or greater than 0.5 foot in 12 hours. (A rise in pool
elevation which, in the opinion of the Dam Tender, exceeds
the above limit as a result of wind effects will not be used
as a basis for notification.)

c. Immedlately, whenever rainfall ét the dam exceeds
2.0 inches in 24 hours and/or knowledge exists of heavy
runoff downstream.
B-3. Personnel. Section D of these instructions lists
offices to which reports and questions related to flood
control regulation should be directed.
SECTION C

EMERGENCY REGULATIONS FOR FLOOD CONTROL

C-1l. Definition of Emergency Flood Control Regqulation. For
the purpose of these instructions an emergency is defined to
begin with a failure in communications between the Dam Tender
and personnel of the District Engineer or the Regional
Director at the time when a report from the Dam Tender is
required by paragraph B-2. Emergency regulation procedures
will be initiated only if communications cannot be
established within three hours after such time that
notification is required by paragraph B-2 and it has been
determined that the communication outage may continue for an
additional 12 hours. Every possible effort will be made by
the Dam Tender, while remaining at or near his post, to
establish communication with the District Engineer or
Regional Director's office. This includes use of any
Federal, commercial or private means of communication, or use
of a courier traveling by any available means of
transportation to the nearest point where such communication
facilities are available.

C-2. Emergency Procedures. Emergency flood control
regulation instructions for Lake Elwell are as follows:
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a. Follow the last regulation instruction received for
the next 12 hours after the conditions in paragraph B-2 occur
(unless conditions under "d" below occur) before adjusting
releases as provided below.

b. Pool elevations will be observed hourly but releases
will not be adjusted more often than at 12 hour intervals.

c. With the pool above elevation 2976.0, with no rain
of consequence as defined in "d" below, and after the waiting
period as described by "a" above, releases will be adjusted
to the level given in the following schedule. However,
releases will not be decreased to below the level specified
by the latest available regulation order.

Reservoir - Pool Rise (feet)

Elevation in 12 Hour Period Release -Schedule

2976.0 - 2993.0 Less than 0.5 Latest.Regulation Order
Greater than 0.5 Latest Regulation Order

2993.0 - 2999.0 Less than 0.5v Latest Regulation Order
Greater than 0.5 3,000 c.f.s.
Greater than 0.5 6,000 c.f.s.

3005.0 - 3012.5 Less than 0.5 8,000 c.f.s.
Greater than 0.5 10,000 c.f.s.

~3012.5 - 3020.2* 10,000 c.f.s.

_ (minimum)

Schedule Continued

Reservoir Pool Status .

Elevation in 12 Hour Period Release Schedule

2993.0 - 2999.0 Stationary or Latest Regulation Order
Falling

2999.0 - 3012.5 Stationary or Maintain maximum gate
Falling ©  opening attained until

pool falls to elevation .
2999.0.

3012.5 - 3020.2* Stationary or Open gates as necessary
Falling to pass inflow.

3012.5 - 3020.2* Falling pool Maintain maximum gate

opening attained during
rising pool. '

* Operation of the pool as directed by the Bureau of
Reclamation.



' d. 1In case of rain in excess of 2.0 inches in 12 hours

at Tiber Dam and/or knowledge of heavy runoff downstreanm, °
reduce releases to conservation requirements (normally 300

c.f.s.) if above that rate. Maintain this rate for 24 hours,

then return to release based on above table.

C-3. Report of Emergency Requlations. The Dam Tender shall
report all emergency regulatlon to the District Engineer
and/or Regional Director's office personnel as promptly as
practicable when communication facilities permit.

SECTION D
PERSONNEL
D-1. Personnel. Following is a list of offices to which

questions and reports relative to flood control regulation
should be directed.

Corgs of En%ineersi Omahai Nebraska
Bureau of Reclamation, Missouri Basin Region,
( o For a listing of current office personnel and home phone

numbers, consult the "Telephone Directory of Reservoir
- Regulation Personnel and Field Offices".
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SEASONAL FORECAST PROCEDURES

1. Development of Forecast Procedures. An April-July

volume runoff forecast was developed for Lake Elwell using
multiple regression analysis. The analysis was performed
relating independent variables of antecedent runoff, snowpack
water content and precipitation to the dependent variable of
historical April through July runoff. A l7-year period from
1969 through 1985 was analyzed. The correlation used for the
final equation provided a correlation coefficient (R) of
0.9711, R squared of 0.9456, and a standard error of 57.27.
Following are the independent variables used in the
correlation:

1. October + November antecedent runoff in
1,000 AF (ANTON).

2. April 'l snowpack water content in inches
(SAPR) .

‘3. April + May + June precipitation in inches
(PREAMJ) .

Following is the basic equation for May-July runoff in 1,000
AF:
RO = 0.24 (ANTON) + 17.47 (SAPR) + 61.74 (PREAMJ) - 330.69

a. Analysis of the Marias River basin above Tiber Dam
indicated accurate up-to-date snowpack water content could be
provided by four different snow courses. Table 1 shows a
listing of these stations and their average first of the
month snow water content. Monthly rainfall data is readily
available from the National Weather Service at five reliable
reporting stations. Table 2 shows a listing of these
stations and their average monthly precipitation.

TABLE 1
Average Snow Water Content
Elevation ‘ (inches)

Snow Course (£t msl) February 1 March 1 April 1
Badger Pass 6,900 25.9 34.1 39.0
Blue Lake 5,900 16.3 - 22.8 26.2
Freight Creek 6,000 NA 13.0 15.6
Marias Pass 5,250 11l.5 15.6 18.1

Total Monthly Average 17.9 21.4 24.7

(1969-1985)
1



TABLE 2

: : Average Monthly Precipitation
Precipitation _ : (inches)

Station. April May June
Cut Bank 0.08 2.25 2.32
East Glacier 1.94 2.55 2.92
Shelby AP 0.65 1.87 1.84
Sweetgrass 0.89 2.66 2.69
Valier 0.82 2.15 2.21

Total Monthly Average 1.02 2.30 2.40
(1969-1985)

2. Application of Forecast. The basic forecast equation is
used for the entire forecast period with only minor
adjustment made for the amount of available data. Forecasts
are made monthly beginning February 1 and ending on July 1.
Antecedent runoff values for October and November will be
known and will remain constant. The basic runoff equation is
modified as shown in the following monthly forecast
summaries. The resultant runoff is in 1,000 AF. Evaluation
of each monthly forecast for the period analyzed is shown in
Tables 3 through 8. '

February 1 Forecast

ANTON = known October + November antecedent runoff.

SAPR = existing Februafy 1 snowpack water content
plus average pickup to April 1. (SFEB + 6.8)

PREAMJ = average total precipitation for April, May
and June. (1.02 + 2.30 + 2.40 = 5.72)

Therefore, the modified equation for February 1 is:
RO = 0.24(ANTON)+17.47(SFEB+6.8)+61.74(5.72)-330.69
which simplifies to:

RO = 0.24(ANTON)+17.47(SFEB)+141.26

March 1 Forecast

ANTON = known October + November antecedent runoff.

SAPR = existing March 1 snowpack water content plus
average pickup to April 1. (SMAR+3.3)

PREAMJ = average total precipitation-for April, May
' and June. (1.02 + 2.30 + 2.40 = 5.72)



Therefore, the modified equation for March 1 is:

which simplifies to:

RO = 0.24(ANTON)+17.47(SMAR)+80.11

April 1 Forecast

ANTON = known October + November antecedent runoff.
SAPR = existing April 1 snowpack water content.

PREAMJ = average total precipitation for April, May
and June. (1.02 + 2.30 + 2.40 = 5,72).

Therefore, the modified equation for April 1 is:
RO = 0.24(ANTON)+17.47(SAPR)+61.74(5.72)-330.69
which simplifies to:

RO = 0.24 (ANTON)+17.47(SAPR)+22.46

May 1 Forecast

(,.m,-
\

ANTON known October + November antecedent runoff.
SAPR = known April 1 snowpack water content.

PREAMJ = known April plus average May and June pre-
cipitation. (PREA + 2.30 + 2.40 = PREA + 4.70)

Therefore, the modified equation for May 1 is: ‘
RO = 0.24(ANTON)+17.47(SAPR)+61.74(PREA+4.70)-330.69
which simplifies to:

RO = 0.24(ANTON)+17.47(SAPR)+61.74 (PREA)-40.51

June 1 Forecast

ANTON known antecedent October + November runoff.

SAPR = known April 1 snowpack water content.

PREAMJ = known April -+ known May plus average June
precipitation. (PREAM + 2.40)



Therefore, the modified equation for June 1 is:

RO = 0.24(ANTON)+17.47(SAPR)+61.74(PREAM+2.40)-330.69

which simplifies to:

RO = 0.24(ANTON)+17.47(SAPR)+61.74(PREAM)-182.51

July 1 Forecast (Basic Equation)

RO = 0.24(ANTON)+17.47(SAPR)+61.74(PREAMJ)-330.69

R
. . 41.4

T
NI
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Year

1949
1970
1974
1972
1973
1974
1975
1976
1917
1979
1979
1980
1981
1982
1983
1984
1985

ANTON
(1,000 AF)

6.4
25.5
34.35
31.7
54.6
18.0
4.3
5.4
28.9
16.7
36.8
1.2
42.7
20.7
26.2
22.8
26.9

Equation: 'RO=0.24 (ANTON) +17.47 (SFEB) +141.26

gnowpack Water Content

SFEB
{inches)

25.2
16.2
26.5
21.0
13.2

10.6

16.9
9.6

3.4
22.4
16,2
15,7
10.6
21.3
15.0
1.6
19.8

TABLE 3
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Evaluation of February Forecast

FORECAST

ACTUAL
396.7 478.4
430.4 610.9
612.5 618.0
3.2 623.6
385.0 249.9
330.8 481.6
442.3 1048.2
504.2 498.3
207.6 95.7
934,46 490.5
433.1 494.2
420.6 463.1
338.7 432.2
518.3 528.1
409.6 234.2
349.4 1.3
493.4 290.2

Deviation

‘ is Percent
(inches) (1,000 AF) (1,000 AF) of ACTUAL

24.7
-29.3
=0.9

'
2
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- . « = - - -
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- ' TABLE 4

Evaluation of March Forecast

Equation: RO=0,24 (ANTON)+17.47 (SHAR)+80. 11

Snomwpack Water Content Deviation

ANTON SHAR Avg. Pickup  PREAMJ FORECAST ACTUAL  as Percent

Year (1,000 AF)  (inches) {inches) (inches) (1,000 AF) {1,000 AF) of ACTUAL

1969 63.4 .6 3.3 5.72 525.1 478.4 9.8

1970 25.5 20,4 3.3 s 42,4 610.9 -27.5

1971 34,35 30.3 3.3 5.72 817.7 618.0 0.0

1972 31.7 38.9 3.3 3.7 768.7 623.4 23.3

1973 3.6 13.4 3.3 .n 321.3 249.9 3.0

1974 18.0 29.8 3.3 5.72 603.0 481.6 25.6

1975 B 2.7 3.3 .72 465.0 1048.2 -55.4

1976 85.4 26,0 3.3 572 934.8 498.3 11.3

1977 28.9 9.9 3.3 572 260.0 95.7 1711.7

1978 16.7 22,0 3.3 .7 468.9 490.5 -4.5

1979 36.8 2.3 3.3 5.72 495.0 494.2 0.4

1980 21,2 15.3 3.3 5.72 352,39 465.1 -24,2

1981 . - 42,7 13.1 33 5.72 319.2 432.2 -26.1

1982 20.7. 4.5 3.3 .n S13.1 528.1 -2.8

1983 26,2 16.0 3.3 . 365.9 34,2 56.2

P 1984 2.9 11.2 3.3 5.1 281.2 UL3 3.1
o 1985 26.9 23.1 3.3 3.72 490.1 290.2 68.9
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TABLE 5

Evaluation of April Forecast

Equation: RO=0.24 (ANTON) +17.47 (SAPR) 22,46

Snowpack Water Content . Deviation
ANTON SAPR fvg. Pickup  PREAMJ FORECAST ACTUAL  as Percent
Year (1,000 AF)  (inches)  (inches) (inches) (1,000 AF} (1,000 AF) of ACTUAL
1969 63.4 24.9 N/A 5.7 472.7 478.4 -1.2
1970 25.5 26,2 N/A 5.72 485.3 610.9 -20.4
197 3.5 38,1 N/A 972 896.3 418.0 12.7
1972 31.7 38.7 N/A .1 107.6 623.4 13.5
1973 54.6 15.8 N/A .72 1.8 249.9 0.7
1974 18.0 31.3 N/A .72 7.4 481.6 19.1
1975 4.3 28.2 N/A 572 520.9 1048.2 -50.3
1976 85.4 28.5 N/A 5.72 ° 540.9 498.3 8.3
nwn 28.9 16,1 N/A 5.72 310.7 95.7 224,64
1978 16.7 2.7 N/A 5.1 405.4 490.5 -17.3
1979 36.8 26.4 N/A 5.712 492.5 494.2 -0.3
1980 21.2 20,4 N/A .1 383.9 455.1 -17.3
1984 2.7 14.8 N/A 5.72 291.3 432.2 -32.4
1982 20.7 3.7 N/A 3.72 981.2 528.1 Co10.
1983 26.2 18.8 N/A 5.72 357.2 234.2 52,5
1984 22.8 15.5 N/A .12 298.7 211.3 4.4
5.12 437.7 290.2 50.8

1983 26.9 3.4 N/A



. TABLE 6

Evaluation of May Forecast

Equation: RO=0.24 (ANTON) +17,47 (SAPR) +61.74 (PREA) -40.51

Precipitation Deviation

ANTON SAPR PREA Avg, Pickup  FORECAST ACTUAL  as Percent

Year {1,000 AF) ({inches)  (inches) (inches} (1,000 AF) (1,000 AF) of ACTUAL
1969 63.4 4.9 0.16. £70 . 419.% 478.4 -12.3
1970 25.5 26,2 1.78 4,70 333.2 610.9 -12,7
1971 34.5 38.1 1.02 4,70 596.4 618.0 12.7
1972 3.7 38.7 0.68 4.70 686.6 623.6 10.1
1973 9.5 15.8 1.08 4.70 315.3 249.9 26,2
1974 18.0 3.3 0.89 4.70 563.1 481.6 16.9
1975 4.3 28,2 1,95 4.70 578.4 1048.2 -44.8
1976 85.4 28.5 1,37 4.70 362.5 498.3 - 12.9
1977 28.9 16,1 0.07 4,70 252.0 95.7 163.3
1979 16,7 1.7 2.18 4.70 7.2 490.5 -2.7
1979 36.8 2.4 1.712 4.70 535.7 494,2 8.4
1940 21.2 20.4 1.10 4,70 388.9 445.1 -16.4
1981 42.7 14.8 0.33 4.70 8.7 432.2 -42.5
1982 20.7. 3.7 0.47 4.70 547.3 328.1 3.8
1983 26.2 18.8 0.4 4.70 319.5 234.2 Jb.4
p 1984 22.8 15,5 1.20 4.70 309.8 1.3 46,6
0.94 4,70 434,0 290.2 49.6

Lo 1985 26.9 23.4



TABLE 7
Evaluation of June Forecast

Equation: RO=0,24 (ANTON) +17.47(SAPR) +61, 74 (PREAM) -182. 51

Precipitation Deviation

ANTON SAPR PREAM  Avg. Pickup  FORECAST ACTUAL  as Percent

Year (1,000 AF) (inches)  {inches) (inches) {1,000 AF} (1,000 AF) of ACTUAL
1969 83.4 4.9 0.97 2.40 321.6 478.4 -31.5
1970 8.5 26,2 3.33 2.0 484.9 610.9 -20.3
1971 34.5 38.1 3.69 2.40 719.2 518.0 16.4
1972 3.7 38.7 2.3 2.4 543.2 623.6 3.5
1973 4.6 15.8 2.58 2.4 264, 1 249.9 3.7
1974 18,0 T3N3 2.3 2.0 511.9 481.6 o b3
1975 2.3 28,2 b.41 2.40 n.7 1048,2 -32.1
1976 85.4 28.5 2.3 2.4 481,56 498.3 -3.4
1977 2.9 16.1 . 1,84 2.0 29.3 - 957 129.1
1978 16.7 1.7 5.06 2.4 513.0 490,5 45
1979 36.8 - 26.4 .3 2.4 487.0 494.2 ]
1980 2.2 20.4 4.91 2.40 482.1 465.1 3.7
1981 42,7 14.8 6.33 2.40 7.1 432,2 10.4
1982 20.7. 3.7 3.83 2.40 500.4 528.1 13.7
1983 26.2 18.8 1.2 2.40 228.2 234.2 -2.6
1984 2.8 15,5 2.97 2.0 252.4 211.3 19.5

1985 26.9 23.4 3.61 2.40 435.6 290.2 57.0



TABLE 8

Evaluation of July Forecast

Equation: RO=0.24(ANTON) +17.47(SAPR) +b1,74 (PREANJ) -330.69

Precipitation Deviation
ANTON SAPR PREAM  Avg. Pickup FORECAST  ACTUAL  as Percent
Year (1,000 AF)  (inches) {inches) {inches} {1,000 AF) (1,000 AF) of ACTUAL
1949 3.4 2.9 6.24 N/A 504.8 478.4 5.5
1970 - 25.5 26.2 6.66 N/A 544.3 610.9 -10.9
1971 34.5 38.1 5.70 N/A 495.1 618.0 12.5
1972 3.7 3.7 4,42 N/A 627.3 623.6 0.6
1973 54,6 15.8 3.9 N/A 202.9 249.9 -18.8
1974 18.9 3.3 3.38 N/A 429.1 481.6 -10.9
1975 2.3 28.2 13.26 . N/A 986.5 1048.2 5.9
1976 85.4 28.5 4,65 N/A 474,8 498.3 -4.7
1977 2.9 - 161 2.95 N/A 139.6  95.7 5.9
1978 16.7 21.7 633 N/& 43,2 490.5 ~  -9.4
1979 36.8 26.4 5.07 N/A 4524 494.2 -8.5
1980 21.2 20.4 8.20 N/A 537.1 445.1 15.5
1981 2.7 14.8 8.99 N/ 493.2 432.2 14.1
1982 2.7 3.7 5.61 N/A 574.4 528.1 8.8
1983 26.2 18.8 2.9 N/A 186.8 2342 -20.2 -
L 1984 2.8 15.5 42 N/A 218.5 211.3 3.4
{ 1985 2.9 234 .21

N/& 344.5 290.2 18.7
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absence of any [ndication that further
public comment wuuid shed any new
light on the matter, OSHA concludes
that no change in the standard is war-
ranied, Accordingly, the ground-fault
protection standard at 29 CFR
1910.308<(¢c) and 20 CFR 1926.400(h), as
promulgated on December 21, 1976, Is
hereby reaffirmed.

(Secs. 6(d) and 8(¢), Pub. L. 91-598, 84 Stat.
1593, 1599 (29 U.8.C, 855, 657); sec. 107, Pub.
L. 91-54, 83 Stat. 96 (40 U.8.C. 333); Secre-
tary of Labor's Order No. 8-18 (41 FR
25059); 290 CFR Part 1911.)

Signed at Washington, D.C,, this 3d
day of October 1978.

: Eutra BINGHAM,
Assistant Secretary of Labor.

(FR Doc. 78-28687 Filed 10-12-78: 8:45 am)

[3710-92-M]

Title 33—Navigatien and Navigabie
Waters

CHAPTER I1—CORPS OF ENGINEERS,
DEPARTMENT OF THE ARMY

(ER 1110-2-241)

PARYT 208—FLOOD CONTROL
PEGULATIONS

Use of Storage Allocated for Flood
Control and Navigation Purposes

AGENCY: U.8. Army Corps of Engi-
neers, DOD.

ACTION: Final rule,

SUMMARY: This revision of 33 CFR
208.11 regulations prescribes the
policy and procedure for regulating
reservoir projects capable of regula-
tion for flood control or navigation
and the use of storage allocated for
such purposes and provided on the
basis of flood control and navigation.
The revised regulations are applicable
to dam and reservoir projects licensed,
maintained, and operated under provi-
sions of the Federal Power Act (41
Stat. 1063 (16 U.S.C. 791(A))), Pub. L.
83-438, and other similar authorizing
legislation: as wéll as to reservoir pro-
jects constructed wholly or in part
with Federal funds as directed by sec-
tion 7 of the Flood Control Act of
1944. These regulations are intcnded
to establish “~ understanding between
project own<z:ty, operating agencies and
the Corps of zngineers with regard to
certain aclivities and responsibllities
concerning water control management
throughout the Nation in the interest
of flood control and navigation. Inter-
ested persons were given until Novem-
ber 2, 1977 (42 FR §7141) to submit
comments. No written comments were
recelved.

DATES: This regulation is effective on
October 15, 1978. ’

RULES AND REGULATIONS

ADDRESSES: HQDA (DAEN-CWE-
HY) Washington, D.C. 20314.

FOR FURTHER INFORMATION
CONTACT:

Mr. Edgar P. Story, Engineering Di-
vision, Civil Works Directorate,
Oftice of the Chief of Engineers,
Washington, D.C. 20314 202-693-
7330.

SUPPLEMENTARY INFORMATION:
‘This final regulation is essentially the
same as the proposed rule (42 FR
83637), however, certain reordering
has been done of the reference materi-
al presented in § 208.11(b). Specifical-
ly, excerpts from scctions 4(e), 10(a’,
and 10(c) of the Federal Power Act
have been added for improved clarity.
Also Federal Power Commission order
No. 540 issued October 31, 1975, and
published November 7, 1978 (40 FR
51998), amending § 2.9 of the Commis-
sion's general policy and interpreta-
tions which prescribed standardized
conditlons (Forms) for inclusion in
preliminary permits and licenses
issued under part 1 of the Federal
Power Act has been ‘cited and appro-
priately excerpted. Reference to and
citation from aiticle 33 of Federal
Power Commission license No. 2009
have been deleted in lieu thereof.

In addition to the proposed action,
certain project names and pertinent
data are added to and deleted from
the 1list of projects shown In
§208.11(e), list of projects (42 FR
53637). The following projects are
added to the list of projects:

(a) U.S.- Army Corps of Engineers,
Missouri River Division area: Webster
Dam and Lake,

(b) U.S. Army Corps of Engineers,
New England Division area:

() Bear Swamp Pumped Storage
Project.

(i) Turners Falls Reservolr.

(¢) US. Army Corps of Engineers,
North Pacific Division area:

(1) American Falls Dam and Reser-
voir. ~

() Anderson Ranch Dam and Reser- -

volr.
(il{) Arrowrock Dam and Reservolr.
(iv) Brownlee Dam and Reservoir.
{v) Grand Coulee Dam and Franklin
D. Roosevelt Lake.

(1\;1) Hells Canyon Dam and Reser-
voir. :
(vil) Kerr Dam and Flathead Lake.
(vill) Mayfield Dam and Reservoir.
l“(lkx) Mossyrock Dam and Davisson

e, :

(x) Oxbow Dam and Reservoir,

(l:i) Priest Rapids Dam and Reser-
voir.

(xii) Ririe Dam and Reservoir.

(xii§) Rocky Reach Dam and Lake
Entiat.

(xiv) Ross Dam and Reservoir.

(xv) Upper Baker Dam and Baker
Lake.

(xvi) Wanapum Dam and- Reservoir.

(xvil) Welis Dam and Lake Pateros..

(d) U.S. Army Corps of Engineers,
South Atlantic Division area: Lewis M.
Smith Dam and Reservoir.

(e) US. Army Corps of Engineers,
S8outh Pacific Division area:

()} Indian Valley Dam and Reservoir.

(li) Lemon Dam and Reservolr.

(itH) Navajo Dam and Reservolr.

(fv) Pasoina Dam and Reservoir.

(v) Vallecito Dam and Reservolir.

The following projects are deleted
from the list of projecta: :

(a) U.S. Army Corps of Engineers,
South Altantic Division area: H. Neely
Henry Dam and Reservoir.

(b) U.S. Army Corps of Engineers,
South Pacific Division area:

(1) Causey Dam and Reservolr.

(i1) Devil Creek Dam and Reservoir.

Notz.—The Chief of Engineers has deter-
mined that this rule does not contain a
major proposal requiring preparation of an
{inflation impact statement under Executive
Prder 11821 and OMB Circular A-107 (Stat-
utory Authority Pub. L. 90-483).

Dated: Octoher 10, 1976.

CHARLES 1. MCGINNIS,
Major General, USA,
Director of Civil Works.

Section 208.11 is revised to read as
follows:

§ 208.11 Regulations for use of storage al-
located for flood coutrol or navigation
and/or project operation at reservoirs
subject to prescription of rules and reg-
ulations by the Secretary of the Army
in the Interest of Nood control and
navigation.

(a) Purpose. This regulation pre-
scribes the responsibilities and general
procedures for regulating reservoir
projects capable of regulation for
flood control or navigation and the use
of storage allocated for such purposes
and provided on the basis of flood con-
trol and navigation, except projects
owned and operated by the Corps of
Engineers; the International Bound-
ary aand Water Commission, United
States and Mexico; and those under
the jurisdiction of the Internmational
Joint Commission, Unitéd States, and
Canada, and the Columbia River
Treaty. The intent of this regulation is
to establish an understanding between

_project owners, operating agencies,

and the Corps of Engineers.

(b) Responsidilities. The basic re-
sponsibilities of the Corps of Engi-
neers regarding project operation are
set out in the cited authority and de-
scribed In the following paragraphs:

(1) Section 7 of the Flood Control
Act of 1944 (58 Stat. 890, 33 U.S.C.
709) directs the Secretary of the Army
to prescribe regulations for flood con-
trol and navigstion In the following
manner:
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Herealter, it shall be the duty of the Sec-
retary of War tu prescribe regulations for
the use of storage allocated for flood control
or navigation at all reservoirs construcied
wholly or in part with Federal funds pro-
vided on the baais of such purposes, and the
operation of any such project shall be in ac-
cordance with such regulations: Provided,
That this section shall not apply to the Ten-
nessee Valley Authority, except that in case
of danger from floods on the lower Ohlo
and Missisippi Rivers the Tennessee Valley
Authority is directad to regulate the release
of water from the Tennessee River into the
Ohlo River in accordanse with such instruc-
tions as may be issued by the War Depart-
ment.

(2) Federal Energy Regulatory Com-

- ‘mission (formerly Federal Power Com-

mission (FPC)) licenses,

(1) Responsibilities of the Secretary
of the Army and/or the Chief of Engi-
neers In Federal Energy Regulatory
Commission (FERC) licensing actions
are set out in the Federal Power Act.
Pertinent sections of that Act are
cited herein. The Commission may
also stipulate, as part of license condi-
tions, that the licensee enter into an
agreement with the Department of
the Army providing for operation of
the project during flood times, in ac-
cordance with rules and regulations
prescribed by the S8ecretary of the

(A) Section 4(e) of the Federal
Pawer Act requires approvel by the
Chief of Engineers and the Secretary
of the Army of plans of dams or other
structures affecting the navigable ca-
pacity of any navigable waters of the
United States, prior to issuance of a li-
cense by the Commission as follows:

The Commission is heredy authorized and
empowered to issue licenses to citizens ® * *
for the purpose of constructing, operating,
and maintaining dams, water conduits, res-
ervoirs, powerhouses, transmission lines, or
other project works necessary or convenient
for the development and improvement of
navigation and for the development, trans-
mission, and utilization of power across,
along, from or in any of the streams or
other bodies of water over which Congress
has jurisdiction ® ®* * Provided further, That
no license affecting the navigable capacity
of any navigable waters of the United States
shall be issued until the plans of the dam or

(B) Sections 10(a) and 10(e) of the
Federal Power Act specify conditions

of project licenses including the fol-

. lowing:

(1) Section 1<a). That the project M

deve
cial publicuse ® * °,
€2) Section 10(c). That the licensee lhtll
® ¢ ° 30 maintain and operate said works as

FEDERAL

RULES AND REGULATIONS

not to Impair navigation, and shall conform ..

to such rules and regulations as the Com-
misssion may from time to time prescribe
for the protection of life, health, and prop-
eny'i e

(C) Bection 18 of the Federal Power
Act directs the operation of any navi-
gation facllities built under the provi-
sion of that act, be controlled by rules
and regulations prescribed by the Sec-
retary of the Army as follows:

The operation of any navigation facilities
which may be constructed as part of or in
connection with any dam or diversion struc-
ture bullt under the provisions of this Act,
whether at the expense of a licensee here-
under or of the United States, shall at all
times be controlled by such reasonable rules
and regulations In the interest of naviga-
tion; including the control of the pool
caused by such dam or diversion structure
as may be made from time to time by the
Becretary of the Army, * * *

(1) Federal Power Commission order
No. 840 issued October 31, 1975, and
published November 17,1973 (40 FR
51998), amending section 2.9 of the
Commission’s general policy and inter-

. pretations prescribed standardized
conditions (forma) for inclusion {n pre-
liminary permits and licenses issued
under part I of the Federal Power Act.
As an example, article 12 of standard
form L-3, titled: “Terms and Condi-
tions of License for Constructed Ma'or
Projects Affecting Navigable Waters
of the United States,” sets out the
Commission's interpretation of appro-
priate sections of the Act, which deal
with navigation aspects, and attendant
responsibilities of the Secretary of the
Army In licensing actions as follows:

The United States specifically retains and
safeguards the right to use water in such
amount, to be.determined by the Secretary
of the Army, as may be necessary for the
purposes of navigation on the navigable wa-
terway affected; and the operation of the
Licensee, 30 far as they affect the use, stor-
age and discharge from storage of waters af-
fected by the license, shall at all times de

Secretary of the ‘Army may
prescribe in the interest of navigation, and
as the Commission may prescribe for the
protection of life. hulth. and property,

Licensee shall release water

poses bmlnbe(mt mentioned.

(3) Section 9 of Public Law 436, ud
Congress (68 Stat. 303) provides for
the development of the Coosa River,
Ala. and Ga., and directs the Secretary
of the Army to prescribe rules and reg-
ulations for project operation in the
interest of flood control and naviga-
tion as follows:

The operation and maintenance of the

mmummmmmnuu

and regulations of the Secretary of the
Army in the interest of flood control and
navigation.
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Nore.—This Regulation will also be applt-
cable to dam and reservoir projects operated
under provisions of future legislative acts
whereln the Secretary of the Army is direct-
ed to prescribe rules and regulations in the
interest of flood control and navigation. The
Chief of Engineers, U.S. Army Corps of En-
gineers, Is deslgnated the duly authorized
representative of the Secretary of the Army
to exercise the authority set out in the con-
gressional acts. This regulation will normal.
ly be implemented by letters of understand-
Ing between the Corps of Engineers and
project owner and_will Incorporate the pro-
visions of such letters of understanding
prior to the time construction renders the
project capable of significant Impoundment
of water. A water contro] agreement signed
by both parties will follow when deliberate
Impoundment first begins or at such time as
the responsibdilities of any corps-owned pre-
jects may be transferred to another entity.
Promulgation of this regulation for a given
project will occur at such time as the name
of the project appears In the Feornat REcis-
TXX In sccordance with the requirements of
§208.11<dX11). When agreement on a water
control plan canno? be reached between the
corps and the project owner after coordina-
tion with all interested parties, the project
name will be entered in the Feorrar Recis-
TxR and the Corps of Engineers pian wfll be
the officials water control plan until such
time as differences can be resolved.

(¢) Scope and terminology. This reg-
ulation applies to Federal authorized
flood control and/or navigation stor-
age projects, and to non-Federt:l pro-
jects which require the Secretary of
the Army to prescribe regulations as a
condition of the license, permit or leg-
islation, during the planning, design
and construction phases, and through-
out the life of the project. In compli-
ance with the authority cited above,
this regulation defines certain activi-
ties and responsibilities concerning
water control management through-
out the Nation in the interest of flood
control and navigation. In carrying out
the conditions of this regulation, the

‘owner and/or operating agency will

comply with applicable provisions of
Pub, L. 85-824, the Fish and Wiidlife
Coordination Act of 1958, and Pub. L.
92-500, the Federal Water Pollution
Control Act Amendments of 1972. This
regulation does not apply to local
flood protection works governed by
§ 208.10, or to nayigation facilities and
associated structures which are other-
wise cu.... 1l by part 207 (Navigation
Regulatio::s) of title 33 of the code.
Small reservoirs, containing less than
12,500 acre-feet of flood control or

‘navigation storage, may be excluded

from this regulation and covered
under §208.10, unless specifically re-
qQuired by law or conditions of the li.
cense or permit.

(1) The terms “reservoir” and “proj-
ect” as used herein include all water
resource impoundment projects con-
structed or modified, including natural
uhku. that are subject to this regula-

on.
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t2) The term “project owner” refers
to the entity responsible for mainte-
nance. physical operation, and safety
of the project, and for carrying out
the water control plan in the interest
of flood control and/or navigation as
prescribed by the Corps of Engineers.
Special arrangements may be made by
the project owner for “operating agen-
cies” to perform these tasks.

*3* The term “letter of understand-
ing” as used herein includes state-
ments which consummate this regula-
tion for any given project and deflne
the general provisions or conditions of
the local sponsor. or owner, coopera-
tion agreed to in the authorizing legis-
lative document, and the requirements
for compliance with scction 7 of the
1944 Flood Control Act, the Federal
Power Act or other special congres-
sional act. This information will be
specified in the water control plan and
manual. The letter of understanding
will be signed by a duly authorized
representative of the Chief of Engli-
neers and the project owner. A “field
working agreement’” may be substitut-
cd for a letter of understanding, pro-
vided that the specified minimum re-
quirements of the latter, as stated
above, are met.

t4) The term “‘waler contro! agree-
ment” refers to a compliation of water
control criteria, guidelines, diagrams,
release schedules, rule curves and
specifications that basically govern
the use of reservoir storage space allo-
cated for flood control or navigation
and’or release functions of a water
control project for these purposes. In
general, they indicate controlling or
limiting rates of discharge and storage
space requircd for flood control and/
or navigation, based on the runoff po-
tential during various seasons of the
year, .

(5) For the purpose of this regula-
tion, the term “water control plan” is
limited to the plan of regulation for %
water resources project in the interest
of flood control and/or navigation.
‘The water control plan must conform
with proposed allocations of storage
capacity and downstream conditions
or other requirements to meet all
functional objectives of the particular
project, acting separately or in combi-
nation with other projects {n a system.

(6) The term "real-time™ denotes the
processing of current information or
dala in a sufficiently timely manner to
influence a physicial response in the
system being monitored and con-
trolled. As used herein the term con-
notes * * * the analyses for and execu-
tion of water control decisions’ for
both minor and major flood events
and for navigation, based on prevailing
hydrometeorological and other condi-
tions and constraints, to achieve effl.
cient management of water resource
systems.

FEDERAL
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(d)  Proccdures. (1) Conditions

during project formulation. During’

the planning and design phases, the
project owner should consult with the
Corps of Engineers regarding the
quantlty and value of space to reserve
in the reservoir for flood control and/
or navigation purposes, and for utiliza-
tion of the space, and other require-
ments of the license, permlit or condi-
tions of the law. Relevant matters
that bear upon flood control and navi-
gatlon accomplishment include: runoff
potentlal, reservolr discharge capabili.
ty, downstream channel characteris-
tics. hydrometeoroiogical data collec-
tion, flood hazard. flood damage char-
ateristics, real estate acguisition for
flowage requirements (fee and case-
ment), and resources required to carry
out the water control plan. Advice
may also be sought on determination
of and regulation for the probable
maximum or other design flood under
consideratlon by the project owner to
establlsh the quantity of surcharge
storage space, and {reeboard elevation
of top of dam or embankment for
safety of the project.

(2) Corps of Engincers involvement.

- If the project owncer is responsible for
real-time implemenetation of the
water control plan, consultaticn and
assistance will be provided by the
Corps of Engineers when appropriate
and to the extent possible. During any
emergency that affects flood control
and/or navigation, the Corps of Engi-
neers may temporarily prescribe regu-
lation of flood control or navigation

- storage space on a day-to-day (real-
time) basis without request of the
project owner. Appropriate considera-
tion will be given for other authorized
project functions. Upon refusal of the
project owner to comply with regula.
tions prescribed by the Corps of Engi-
neers, a letter will be sent to the proj-
ect owner by the Chief of Engineers or
his duly authorized representative de-
scribing the reason for the regulations
prescribed, events that have tran-
spired, and notification that the proj-
ect owner is in violation of the Code of
Federal Regulations. Should an im-
passe arise, in that the project owner
or the designated operating entity per-
sists in noncompliance with regula-
tions prescribed by the Corps of Engi-
neers, measures may be taken to
assure compliance.

(3) Corps of Engineers implementa-
tion of real-time water control deci-
sions. The Corps of Engineers may
prescribe the continuing regulation of
flood control storage space for any
project subject to this regulation on a
day-to-day (real-time) basis. When this
is the case, consultation and assistance
from the project owner to the extent
possible will be expected. Special re-
quests by the project owner, or appro-
priate operating entity, are preferred
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before the Corps of Engineers oli:
advice on real-time regulation durin.
surcharge storage utilization.

{4) Water control plan and manual.
Prior to project completion, water con-
trol managers from the Corps of Engi-
neers will visit the project and the
area served by the project to become
famillar with the water control facili-
ties, and to insure sound {ormulation
of the water control plan. The formal
plan of regulation for flood control
and/or navigatlon, referred to herein
as the water control plan, will be de-
veloped and documented in a water
control manual prepared by the Corps
o! Engineers. Development of -the
manual will be coordinated with the
project owner to obtain the necessary
pertinent Infarmation., and to insure
compatibility with othei project pur-
poses and with surcharge regulation.
Major topics in the manual will in-
clude: Authorizatlon and descrintion
of the project, hydrometeorology. data
collection -and communication net-
works, hydrologic forecasting, the
waler control plan. And waler resource
management functions. including re-
sponsibilitics and coordlnation for
water control decisionmaking. Special
Instructions to the dam tender or res-
ervoir manager on data collection, re-
porting to higher Federal authority,
and on procedures to be followed in
the event of & communication outage
under etnergency conditions, will be
prepared as an exhibit in the manual.
Other exhibits will include copies of
this regulation, letters of understand-
ing consummating this regulation, and
the water control agreements. After
approval by the Chief of Engineers or
his duly authorized representative, the
manual will be furnithed the project
owner.

(5) Water control agreement (i) A
water control diagram (graphical) will
be prepared by the Corps of Engineers
for each project having variable space
reservation for flood control and/or
navigation during the year; e.g., vari-.
able seasonal storage, joint-use space.
or other rule curve designation. Reser-
voir inflow parameters will be included
on the diagrams when appropriate.
Concise notes will be included on the
diagrams prescribing the use of stor-
age space in terms of release sched-
ules, runoff, nondamaging or other
controlling flow rates downstream of
the damsite, and other major factors
as appropriate. A water control release
schedule will be prepared In tabular
form for projects that do not have
variable space reservation for flood
control and/or navigation. The water
control diagram or release schedule
will be signed by a duly authorized
representative of the Chief of Engi-
neers, the project owner, and the des-
ignated operating agency, and will be
used as the basis for carrying out this

13, 1978



regulation. Each diagram or schedule
will contain a reference to this regula-
tion.

(11) When deemed necessary by the
Corps of Engineers, information given
on the water control diagram or re-
lease schedule will be supplemented by
appropriate text to assure mutual un-
derstanding on certain details or other
Important aspects of the water control
plan not covered in this regulation, on
the water control diagram or In the re-
lease schedule. This material will in-
clude clarification of any aspects that
might otherwise result in unsatisfac-
tory project performance in the inter-
est of flood contol and/or navigation.
Supplementation of the agreement
will be necessary for each project
where the Corps of Engineers exer-
cises the discretionary authority to
prescribe the flood control regulation
on a day-to-day (real-time) basis. The
agreement will include delegation of
the responsibility,. The document
should also cite, as appropriate, sec-
tion 7 of the 1944 Flood Control Act,
thé Federal Power Act and/or other
congressional legislation authorizing
construction an/or directing operation
of the project.

(ii1) All flood -control regulations
published in the FrpzaalL RzoI1sTER
under this section (part 208) of the
code prior to the date of this publica-
tion which are listed in paragraph
208.11(e) are heredby superseded.

(iv) Nothing in this regulation pro-
hibits the promulgation of specific
regulations for a project in compliance
with the authorizing acts, when agree-
ment on acceptable regulations cannot
be reached between the Corps of Engi-
neers and the owner.

(6) Hydrometeorological instrumen-

-lation. The project owner will provide -

instrumentation in the vicinity of the
damsite and will provide communica-
tion equipment necessary to record
and transmit hydrometeorological and
reservoir data to all appropriate Fud-
eral authorities on a real-time basis
unless there are extenusting circum-
stances or are otherwise provided for
as a condition of the license or permit.
For those projects where the owner re-
tains responsibility for real-time im-
plementation of the water control
plan, the owner will also provide or ar-
range for the measurement and re-
porting of hydrometeorological param-
eters required within and adjacent to
the watershed and downstream of the
damsite, sufficlent to regulate the
project for flood control and/or navi.
gation in an efficient manner. When
data collection stations outside theim-
mediate vicinity of the damsite are re-
quired, and funds for installation, ob-
servation, and maintenance are not
available from other sources, the
Corps of Engineers may agree to share
the costs for such stations with the

FEDERAL
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project owmer. ‘Availability of funds
and urgency of data needs are factors
which will be considered {n.reaching
decisions on cost sharing.

(7) Praject safely. The project owner
is responsible for the safety of the
dam and appurtenant facilities and for
regulation of the project during sur-
charge storage utillzation. Emphasis
upon the safety of the dam is especial-
ly important in the event surcharge
storage is utilized, which results when
the total storage space reserved for
flood control is exceeded. Any assist-
ance provided by the Corps of Engi-
neers concerning surcharge regulation
is to be utilized at the discretion of the
project owner, and does not relieve the
owner of the responsibility for safety
of the project. .

(8) Notification aof the general
public. The Corps of Engineers and
other interested Federal and State
agencies, and the project owner will
Jointly sponsor public involvement ac-
tivities, as appropriate, to fully apprise
the general public of the water control
plan. Public meetings or other effec-
tive means of notification and involve-
ment will be held, with the initial
meeting being conducted as early as
practicable but not later than the time
the project first becomes operational.
Notice of the initial public meeting
shall be published once a week for 3
consecutive weeks in one or more
newspapers of general circulation pub-
lished in each county covered by the
water control plan. Such notice shall
also be used when appropriate to
inform the public of modifications in
the water control plan. If no newspa-
per is published in a county, the notice
shall be published in one or more
newspapers of general circulation
within that county. For the purposes
of this section a newspaper is one
qualified to publish public notices
under applicable State law. Notice
shall be given in the event significant
problems are anticipated or experi-
enced that will prevent carrying out
the approved water control plan or in
the event that an extreme water con-
dition is expected that could produce
severe damage to property or loss of
life. The means for conveying this in-
formation shall be commensurate with
the urgency of the situation. The
water control manual will be made
available for examination by the zez-
eral public upon request at the appro-
priate office of the Corps of Engi-
neers, project owner or designated op-

erating agency.

(9) Other generalized requirements
Jor flood control and navigation. (i)
Storage space in the reservoirs allo-
cated for flood control and navigation
purposes shall be kept available for
those purposes in accordance with the
water control agreement, and the plan

REGISTER,

VOL 43, NO. 199—FRIDAY, OCTOBER

4.

of regulation In the water conu
manual.

(i) Any water impounded in 1}
flood control space defined by th:
water control agreement shall be evac
uated as rapidly as can be safely ac
complished without causing down
stream flows to exceed the contraolling
rates; l.e., releases from reservoit-
shall be restricted insofar as practica
ble to quantities which, in conjunction
with uncontrolled runoff downstream
of the dam, will not cause water levels
to exceed the controlling stages cur:
rently in force. Although conflicts
may arise with other purposes, such ax
hydropower, the plan or regulation
may require releases to be completely
curtailed in the interest of flood con-
trol or safety of the project.

(ii1) Nothing in the plan of regula-
tion for flood control shall be con-
strued to require or allow dangerously
rapld changes in magnitudes of re-
leases. Releases will be made Iin a
manner consistent with raquirements
for protecting the dam and reservoir
from major damage during passage of
the maximum design flocod for the
project.

(iv) The project owner shall monitor
current reservoir and hydro- meteoro-
logical conditions in and adjacent to
the watershed and downstream of the
damsite, as necessary. This and any
other pertinent information shall be
reported to the Corps of Ergineers on
a timely basis, in accordance with
standing Instructions to the dam-
tender or other means requested by
the Corps of Engineers.

(v) In all cases where the project
owner retains responsibllity for real-
time implementation of the water con-
trol plan, he shall make current deter-
minations of: Reservolr inflow, flood
control storage utilized, and scheduled
releases. He shall also determine stor-
age space and releases required to
comply with the water control pilan
prescribed by the Corps of Engineers.
The owner shall report this informa-
tion on a timely basis as requested by
the Corps of Engineers.

(vl) The water control plan is subject
to temporary modification by the
Corps of Engineers {f found necessary
in time of emergency. Requests for
and action on such modifications may
be made by the fastest means of com-
munication available.  The action
taken shall be confirmed in writing
the same day to the project owner and
shall include justification for the
action.

(vil) The project owner may tempo-
rarily -deviate from the water control
plan in the event an immediate short-
term departure is deemed necessary
for emergency reasons to protect the
safety of the dam, or to avoid other se-
rious hazards. Such actions shall be
immediately reported by the fastest
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means of communication available. Ac-
tions shall be confirrned in writing the
same day to the Corps of Engineefs
and shall Include justification for the
action., Contlnuation of the deviation
will require the express approval.of
the Chlef of Engineers, or his duly au.
thorized representative.

(viil) Advance approval of the Chief
ol Engineers, or his duly authorized
representative, is required prior to any
deviation from the plan of regulation
prescribed or approved by the Corps
of Engineers in the interest of flood
control and/or navigation, except In
emergency situations provided for in
paragraph (dX9Xvil) of this section.
When conditions appear to wairant a
prolonged deviation f{from the ap-
proved plan, the project owner and
the Corps of Engineers will jointly In-
vestigate and evaluate the proposed
deviation to Insure that the overall in-
tegrity of the plan would not be
unduly compromised. Approval of pro-
longed deviations will not be granted
unless such investigations and evalua-
tions have been conducted to the
extent deemed necessary by the Chief
of Engineers, or his designated repre-
sentatives, to fully substantiate the de-
viation. -

(10) Revisions. The water control
plan and all associated documents will
be revised by the Corps of Engineers,
as necessary, to reflect changed condi-.
tions that come to bear upon flood
control and navigation, e.g.. realloca-
tion of reservoir storage space due to
sedimentation or transfer of storage
space to a neighboring project. Revi.
ston of the water control plan, water
control agreement, water control dia-
gram, or release schedule requires ap-
proval of the Chief of Engineers or his
duly authorized representative, Each
such revision shall be effective upon

the date specified in the approval. The

. .
I

original (signed document) water con-
trol agreement shall be kept on file in
the Office, Chief of Engineers, Depart-
ment of the Army, Washington, D.C.
Copies of the agreement shall be kept
on file and may be obtained from the
office of the project owner, or from
the office of the appropriate Division
Engineer, Corps o! Engineers.

(11) Federal Register. The following
Information for each project subject
to section 7 of the 1944. Flood Control
Act and other applicable congressional
acts shall be published in the FxneraL
Rearster prior to the time the pro-
Jects becomes operational and prior to
any signlficant impoundment before
project completion or * * * at such
time as the responsibility for physical
operation and maintenance of the
Corps of Engineers owned projects Is
transferred to another entlty: (1) Res-
ervolr, dam, and lake names, (ii)
stream, county, and State correspond-
ing to the damsite location, (lil) the
maximum current storage space in
acre-feet to be reserved exclusively for
flood control and/or navigation pur-
poses, or any multiple-use space (inter-
mingled) when flood control or naviga-
tion s one of the purposes, with corre-
sponding elevations in feet above
mean sea level, and area in acres. at
the upper and lower limits of said
space, (iv) the name of the project
owner, and (v) congressional legisla-
tion authorizing the project for Feder-
al participation.

(e) List of profects. The following
tables, ""Pertinent Project Data—Sec-
tion 208.11 Regulation,” show the per-
tinent data for projects which are sub-
Ject to this regulation. .

(Seo. 7, Pub. L. 78-534, 58 Stat. 890 (33
U.S.C. 709); the Federal-Power Act, 41 Stat.
1083 (18 U.S.C. 791(A)); and Sec. 9, Pub. L.
83436, 68 Stat. 303.)

{FR Doc. 78-29100 Filed 10-12-78: 8:45 am)
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PERTINENT PROJECT DATA - SECTION 208.1

1 RECULATIONS

Page .

o EXCLUSIVE MULTIPLE-USE
PROTECT CULNTY & -
NanE STREAM TaTE FLOOD CONTROL/NAVIGATION ____F1LO0OD_CONTROL/NAVIGATIOK PROJECT AUTH.
STONACE __ ELEV. LIMITS AKZA STOKAGE __ ELEV. LINITS AREA OMNER LECIS.
1000 feet m.0.1. acree 1000 fect n.o. 1. scree
ac-tt UPPER LOVER UPPER LOWER ac-fy _ UPPER 1L.OWER Urrer la-'_l;lt__’<
Hella Canyon Snahe River wallove, OK; - - - - - 11.? 10898.0 1o8).0 2,380 2.280|1daho Power FPC No.
Dem & Adeze, 1D [Coapany pOI1-A
Reservolry
Hoover Dam & Coloredo Clatk NV & 1500.0 1229.0 1219.6 162,700 156,500 15.853) 1219.¢ 1083.0 156,500 81,50C {Bureau of PL 0-
lake Mead Kiver Muheve, Al Reclemation | 642
Hungey Worse S. Fork Flethead, MT |2962.0 3560.0 33)o.0 23,800 5,400 - - - - - Buresu of pL 8-
Dam & k-eervulr 'Flatheed Riv. Reclasation | 329
Indlan Va.ley K.Fuorh lake, CA - - - - - 40.0 1485.0 1676, 1.97% 3,749 Yolo (uy rl;ﬁL 84-984
DambResetvoir Cavhe Creek . Cont AWt rConspiet .
Jesestown Dam Jaars Stut eman,ND 185.¢4 1454.0 1632.067 13,206 2,555 6.6 16432.67 1429.8 2,95 2,085 {Buresu of pL. 78-
& Reservotr River : Reclamation | 353
Kert Dam Flethead lake, MT - - - - - 1219.0 28913.0 2883.0 125,560 120,000 [Montans FPC do. S
Flathead lake Kiver ' Pover Co.
Keyhole Den klile Crook, WY 140.2 4111.9% 6099.) 13,0680 9,394 - - - - - Buresu of PL 78-5)%
& Reservolr Foutche . . Reclamat fon )
Kirvin Daa N. Fork Phillips KS 215.1 1757.3  1729.2% 19,640 3,073 - - - - - Busesu of [PL 78-3 3
& Reservolr ‘'Solomon River Reclanat fon
Leaun Des & Flortde La Pleta, - - - - - 39.0 8148 8023 622 62 {Bureau of [PL 84-485
Weservolr River Cnloredo . Reclanat ton
Lewis M. Smlth Sipecv Fork Cullsan & 280.6 $22.0 $10.0 25,700 21,200 - - - - - Alabeas [Fed . Pover
ODas & Reservoir Blach Velher,AL Pover Co. Act
Vargtor Riv,
Litele Wood Utele Wood Blein, 1D 30.0 5237.3  %127.8 576 [} - - - - - Bureau of JPL 04-99)
River Dam & Kiver { Reclamat ion ’
Reservoir .
Logan Martin Coves River Telledaga, AL | 245.) 411.0 4t5.0 26,310 15,260 - - - - - Alabass PL 8)-436
De® & Rencrvolr Pover Co.
Los Banoe Loe Banus Meeced ,CA - - - - - 14.0 3%3.% 327.8 619 4407 [Bursau of Fl 06-488
Das & Crack Reclamat foa
Detent fon Rea.
Lust Creek Lost Creck Mot gen,UT - - - - - 20.0 6005.0 %912.0 36% 9)]|Bureav of [PL 61-27)
Dam & Kes. Reclamat fon
Lovevell Dam White Rock Jewell Ks 50.9% 159%.3 1562.0 5,025 2,986 - - - - - Bureau of [PL 78-536 -
& Reservolr Creek Reclamat fon :
{
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Page &
PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS
EXCLUSIVE HULTIPLE-USE
PROJECT COUNTY &
NAME STREAM STATE FLOOD CONTROL/NAVICATION FLOOD CONTROL/NAVICATION PROJRCT AUTH.
STORACE . ELEV. LIMITS AREA STORACE ELEV. LIMITS AREA OWNER Lects.
1000 feet ®.s.1. acres 1000 feet m.».l1. ecree
ac-f¢ UPPER LOW ER UPPER LOMCR sc-ft UPPER LOWER UPPER L OVER
Markhea Ferry Crand Hayes, OK 244.2 636.0 619.0 18,000 10,900 - - - - - Crand River |[PL 76-476
Dam & Lake (Neosho ) O/ @ Authorti
Wash E. Hudson River
Mayfield Dem Covltte Lewis, VA - - - - - 21.4 425.0 415.0 2,070 1,825 |Ciey of FPC No.
& Reservoir River Tecoma 2016-A
Mediclne Creek Medicine Front fer ,NB 2.2 2386.2 2366.1 3,469 ) 1,850 - - - - - Buresu of L 78-353
Dam & Harry Creek . : Rec lamat lon
Strunk lLake + .
hoseyrock Dam  Covlitz Lewis WA - - - - - 1397.0 178.5 621.3% 11,800 5,000 |City of PC No
Davieson Lake River Tacoma 2016-8
Nevajo Das San Juan Rio Arribse - - - - - 1036.1 6085 5990 15,610 7,400 [Buresu of L 84-483
feservolr River 6 San Juan MM : Reclemat ion
New Exchequer Merced Tuolomne,CA - - - - - 400.0 867.0 799.7 7,110 4,849 Jllcrccd Irrig. PL 86-
Das & Lake River District 645
. McClure
Norton Dem & Preirie Dog Norton, KS 98.8  2331.4  2304.3 $,316 2,181 - - - - Buresu of L 78-334
Reservoir Creek Reclemat ion
Ochoco Des & Ochoco Crook, OR $1.4 3136.2 3048.§ 1,150 120 - - - - - Buresu of L 84-992
Reservoir Creek Reclamat fon
Ovoville Dem Feather Butte, CA - - - - - 750.0 900.0 848.9 15,800 13,346 [CA Dept of L 83-300
& Lake River Wtr Resourc .
Oxbow Dea & Snake Baker, OR; - - - - - 5.0 18035.0 1800.0 1,165 1,115 |ldeho Power o,
Reservoir: River Adsas, 1D ; . * |Couwpany 971-8 -
*Pactols Dam Rapid Pennington,SD 43.0 4621.5 4580.2 1,23 860 - - - - - Buresu of L 76-534
& Reservolir Creek Reclsmation
Palisades Den Snske Bonneville, ID PZO!.O $620.0 $4%2.43 16,100 2,170 - - - - - Bureau of L 81-864
& Reservolr River - Reclamation .
Psoins Des & Muddy Gunnison, - - - - - 17.0 6447.3% 6313.0 I 120 }jBuresu of L 80-117
Reservoir Creek Colorado Reclasation PL 84-483
Pineviev Daa Odgen Weber, UT - - - - - 110.0 4900.0 4818.0 2,874 0 [Suresu of L 61-273
& Reservoir River Reclamat fon
Plators Das Conejoe Conejos ,CO 6.0 10C).0 10027.5%5 %7 920 $40.0 10027.5 994.5 920 0 |[Bureau of L 76-640
b Reservoir River Reclamat ion
Prisst Raptde Columbis Crant, WA - - - - - &4.0 4088.0 481.3 7,100 6,500 rant Count C ¥o.
Daa & Reservoir River . PUD No. 2 2114-A
Prineville Dee Crooked Crook, OR 153.0 32)4.8 3112.0 2,990 120 - - - - - Buresu of L 84-992
& Reservoir Creek eclamat fon
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PERTINENT PROJECT DATA - SECTION 208.1

1 REGULATIONS

Pege S

E.CLusive
PROTECT G . MULTIPLE-USE
NAME STREAM STATE FLOOD CONTROL/NAVICATION FLOOD CONTROL/NAVIGATION PROJECT AUTH.
STORACE __ELEV. LIHITS AREA STORAGE___ ELEV. LIMITS AREA OWNER Lecis.
1000 feet m.s.l. acrea 1000 Teet m».a.T. acree —
ac-ft __UPPER __ LOWFR _ UPPEZR ___ LOWER ac-ft  UPPER __ LOMER __ UPPEZR _ Lqurm

Prosser Creek Prosser Nevada, CA - - - - - 20.0 57¢1.2 $703.7 743 334 | Buresu of | PL 84-8350
& Reservoir Creek ‘ . eclamation :

Red Willov Dams Red Willow Prontier, NB 48.9 2604.9 2581.8 2,682 1,629 - - - - - [::rc.u of |PL 78-5)
6 Hugh Butler Creek lamation pPL 85-78)
Lake

Ririe Dea & Willow Creek Bonneville,ID - - - - ) - 90.0 S119.0 35023.0 1,5%6C 360 | Bureau of | PL 87-824

' Reservoir Snake River eclamation

Rocky R each Daa Columbis Chelan, WA - - - ~ - 37.0 702.0 7103.0 9,600 0 len Cuty | FPC Mo.
Lake Entist River UD No. 1 2143

Ross Dam & Skagtt Vhatcom, WA - - - - $30.5 1602.5 1475.0 6,000 2,168 City of rPC %o,
Reservoir River : Sesttle 333-C

Savage River Savsge GCarrett, MD - - - ~ - 16.028 1468.%5 1400.0 366 127 | Upper PL 79-526
Dam & Res. River otomac Riv *

Commission
Shadehil]l Dam Crand Perkins, SD 217.? 2302.0 2272.0 9,900 4,800 - - - - - Buraeu of PL 78-334
' & Reservoir River : . clonat ion

Shasts Dam & Sacramento Shasta, CA - - - - - 1300.0 1067.0 1018.6 29,570 23,894 | Buresu of | PL 75-392
Lake River ’ : Reclemation EPL 76-868

Smith Mtn & Rosnoke Bedford, - - - - - (Mo Specific FC/Nav. Storega Allocstion) | Appelecian | Fed Power
Leeaville River Campbell & Pover Co. | Act
Dam & Res. Plt(lylvnnll,vr

Trenton Dem Republican Hitchcock, NB 133.8 2773.0 2752.0 7,978 4,924 - - - - - Buresu of PL 78-334
& Reservoir River ' aclessation

Tutner Falla Connecticut Franklin, MA - - - - - (No Specific FC/Nav. Storsge Allocation) [Northeast Ted. Pover
Res (Includes River (Briggs ' tilities Act
Northfield Mta Brook) Service Co.

Puaped Storage Hartford, C1
Project) .

Tuitchell Dea Cuyama Sants Barbsra,| 89.0 651.5 623.0 3,690 2,650 - - - - - Buresu of | PL 83-774
& Reservoir River CA lamstion

Upper Baker Baker Whatcom, WA - - - - - 220.6) 724.0 635.0 4,990 0 {Puget Sound | Sec. 201
Dam Baker River Pover & rL 89-298
Lake ight Co. JPC Mo, -

2150-8
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FEDERAL REGISTER, VOL 43, NO, 199—FRIDAY. OCTOBER 13, 1978

Page 6
PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS
EXCLUSIVE MULTIPLE-USE
PROJECT COUNTY & .
NAME STREAM STATE - FLOOD CONTROL/NAVIGATION FLOOT CONTROL/NAVICATION PROJECT - AUTRH.
STORAGE ElLEV. LIMITS AREA STORAGE ELEV. LIMITS AREA OWNER LEGIS.
1000 feet am.s.l. acrea 1000 feet m.s,l, acree
‘ ac-ft UPPER  LOMFR  UPFER__ LOWER - | ec-ft UPPER _ LOWFR _ UPPER  LOWEW |
Vallecito Dam Llos Pinos la Plats, - - - - - 115.4 7665 7600 2,723 693 |Rureau of PL 61-283
Reservoir River Colorado Reclawat fon |PL 68-292
Wanapum Dem & Columbia Grant, WA - - - - - 151.6 571.9% 560.0 14,400 9,600 (Grant County FPC No.
Remervolr Kiver ’ PUD No. 2 | 21148
Wanship Dam & ' Weber River Sumait, UT - - - - - 61.0 6037.0 5930.0 1,077 121 |Bureau of |PL E1-27)3
Rockport ) . ©  |Reclsmat fon
Warm Springs Middle Fork Malheur, OR - ~ - = - 191.0 3406.0 3327.0 4,600 90 |502Vale lrr| -
Daz & Res. Malheur Riv. Dist & 501
Bu. of Rec.
Watetbury Dam  Little River Mashington, VT ! 27.7 617.5 592.0 1,330 890 - - - - - State of HPL 78-534
& Reservoir Vermont '
Welse Dan & Cuona Cherokee, AL 397.0 524.0 $64.0 50,000 30,200 - - - - - Alabsms PL 83-436
Rescrvolr Rtver Power Co. ’
Welle Dam & Columbia Douglaa, WA - - - - - 14.0 719.0 771.0 10,700 7,760 |Dougles OntyFPC No.
Lake Pateros River ’ PUD No. 1 J2149
Webster Dam S. Fork Rooks, KS 183.4 1923.7 1892.45 8,480 3,766 - - - - - Buresu of |PL 534-
& Reservoir Solomon Riv. . . Reclamation ) 78-2
Yellowtail Bighom Blg Horm, MT 259.0 3657.0 3640.0 17,298 12,685 250.0 3640.0 3614.0 12,685 7,410 jBureau of |[PL 78-534
Dam & Bighorm  River Reclaastion

-
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DISCHARGE RATING TABLES

FOR SELECTED STREAM GAGING STATIONS

GAGE HT.
IN FEET DISCHARGE IN CUBIC FEET PER SECOND
Marias River Marias River Teton River Missouri River
Near Shelby, near Chester, near Dutton, at Virgelle,
Montana Montana Montana Montana
2.0 136
2.5 254
3.0 140 340 400 4520
3.5 260 . 600 590 5770
4.0 290 970 800 7150
4.5 1400 1300 1060 8620
5.0 2035 - 1760 1360 10200
5.5 3310 2280 1700 - 11810
6.0 3940 2870 2100 13570
6.5 4000 3480 2500 15460
7.0 5500 4250 3000 17470
7.5 7000 5000 3450 19540
8.0 8400 5800 4000 21670
8.5 10000 6400 4600 23880
9.0 11900 7500 5200 26170
9.5 12500 8300 5760 28540
10.0 14300 9250 6500 30960
10.5 15000 10200 33410
11.0 20000 11000 35920
11.5 . 24000 38500
12.0 26500 : 41230
12.5 30000 , " 44070
13.0 33000 . 47060
13.5 39400 50110
14.0 48000 : 53220
15.0 : ) 59670
16.0 66400
17.0 73270
18.0 . 80400
19.0 ' 87670
20.0 : ’ 95170

FLOOD STAGES (feet)

Shelby - 13.0
Chester - 10.4
Dutton - 7.0
Virgelle - 17.0

PLATE 4
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RESERVOIR WATER SURFACE ELEVATION

30

30 T T T
//Max. w.S. EI. 3020.2
'° / / * | / / / 1 7Z / / '°
3000 / / 7 // 3000
) % // /// //// 7/// //// %
/ / / / /| /|
80 80
§7 // // /7 f /// ,// 4 4
70 § / » / / / 70
¢ / [ / / /1 av4
60 S - o / \ / \ /| oo / 60
3 N 3 o o o o ) S s
9/ &?/ S/ @/ & S S/ % ) 9
2950 / / / / / / / / 2950
a0 / / / /] / 40
/ / / / / / 1300 1400 1500
/ / '
30 / / / V4 30 NOTES
/ / / / / Y, / Any vari ations In discharge from these
20 / / V4 20 curves, as determined by measure-
/ / / / / / / / / ments of flow downstream from the
10 y / 10 outlet works, should be reported to
/ / / the Assistant Commissioner -
/ / Engineering and Research,
2900 / p. / 2600 Attention: D-221
/ 4 /| / Regulating gate, 5'x 5' high pressure
Z / / : slide gate
90 / / / 90 €6~-4 -8/ MAXIMUM WATER SURFACE ELEVATION
/ / / / 0—W-R.F | cnangED TO EI. 30202
/ 9 —I5-80 MAXIMUM WATER SURFACE ELEVATION
. / A o [ L
10 — 1§~ T .
J / / / L /"'/ ﬂm' GNITED STATZS
: DEPARTMENT OF THE INTERIOR
70 70 BUREAU OF RECLAMATION
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 MISSOURI RIVER BASIN PROJECT

DISCHARGE CUBIC FEET PER SECOND

MARIAS DIVISION-LOWER MARIAS UNIT-MONT.
TIBER DAM
, RIVER OUTLET WORKS
5'x5'HP REG. GATE DISCHARGE CURVES

ORAWN_ MCG. __ _ _ syBMIFTED___R.W.Whinnerah

TRACED. RWT_ _ __RECOMMENOED QL.Rice _ _ _ _ __ __

cHeckeo_ OMT__ apppoveo,____K8.Keener 4
CHIEF DESIGN ENGR

DENVER, COLORADO 4-26-56 | g4-pD-394
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RESERVOIR WATER SURFACE ELEVATION
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NOTES DISCHARGE - C.FS.

Regulating gate, 7.25'x 9.25' outlet gate.

Outlet gate must not be opergted below "Limiting
discharge - elevation curve

Any variations in discharge from percent gate opening
curves, as determined by measurements of flow
downstream from the auxiliary outlet works,should
be reported to the Assistant Commissioner—
Engineering and Research,
Attention: D-221

4500

¢-4-8 MANIMUM WATER SURFACE ELEVATION
0-w.R.F. |cHanskD TO0 m. 3020.2.

9-/8-80 MAXIMUM WATER SURFACE ELEVATION
O-WRF CHANGED T0O EKI. 3015.2.

€ mmews nun SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
MISSOUR! RIVER BASIN PROJVECT

MARIAS DIVISION -LOWER MARIAS UNIT-MONTANA

OENVER,COLO. ocr. 4,1968 84_0_463
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RESERVOIR WATEP SURFACE ELEVATION
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DISCHARGE — CUBIC FEET PER SECOND

70000

NOTES
Three 22'x38' Radial Gates.

Any variation in discharge from this
curve, as determined by flow
measurements downstream of the
spillway should be repor'ed to the
Assistant Commissioner - Engineering
and Research, Attention: D-221

Gate openings are measured from
spillway crest to bottom of gate.
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0—GJ).R F | CHANGED TO EI 3020.2

auvavs THInK SAFETY

UNITED STATES
DEPARTMENT OF THE INTER|OR
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MISSOURI RIVER BASIN PROVECT

MARIAS DIVISION-LOWER MARIAS UNIT-MONTANA
TIBER DAM
SPIL LWAY DISCHARGE CURVES
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6-Hour Unit Hydrographs in Hemdred C.F.S,

A-Hour To To Tiber - To Mouth
Period Shelby Reaprvoir of Marias
A F C D E I ¢ B I
1 L 3 17 3 8 .17 2 3 "2
2 14 16 41 10 23 Lg 5 11 9
3 27 44 b1 23 42 91 14 25 21
b 64 78 30 3% 58 110 26 ‘b5 33
5 90 106 24 L1 66 10C 38 57 38
6 102 114 20 40 68 87 L7 62 38
7 101 109 16 35 65 73 Sk sk 33
8 93 97 13 3 61 63 sk L5 29
9 86 86 11 25 55 56 51 39 25
10 79 18 10 22 49 5C Le 34 22
11 73 70 8 19 44 Ls L1 30 19
12 67 64 7 17 o Lg 37 26 17
13 61 58 6 16 37 36 3 23 15
14 56 52 L 1k 34 32 31 20 13
15 51 47 3 13 31 27 28 18 .11
16 Le 42 2 12 28 24 25 15 9
17 L2 37 1 10 26 21 23 13 8 . i
18 38 33 9 235 18 20 12 7 s:fLE "23'
19 3. 29 8 21 15 18 11 6 | |
20 30 25 6 19 12 16 9 5
21 27 22 5 17 10 1+ 8 4
22 24 19 L 14 8 13 7 3 8
23 21 16 3 12 6 11 6 2 6
24 18 13 2 10 L 10 4 1 A
25 15 10 1 9 3 8 3 )
26 13 8 7 2 7 2 2
27 11 6 6 1 6 1 1
28 9 4 5 5
29 7 3 4 L
30 5 2 3 3
31 L 2 2
32 3 1 1
33 2
34 1
35

Qmus RIVER BASIN
TIBER DAM AND RESERVOIR

RESERVOIR REGULATION PLAN FOR FLOOD CONTROL

"UNIT HYDROGRAPHS

U.S.ARNMY ENGINEER DISTRICT, GARRISON
CORPS OF ENGINEERS, RIVERDALE, N.D.
JANUARY, 1939
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