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CEMRD-ED-RR (CEMRO-ED-HC/14 Nov 86) (11-2-240a) 3d 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 

1. 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. 

PD- 1 



RESERVOIR DATA 

Item 
Gross Incremental 

Elevation Area Storaqe Storaqe 
(ft.,m.s.l.) (acres) (acre-ft) (acre-ft) 

Streambed at Dam 
Axis 2823.5 0 

Dead Storage 

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 Active 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.1. 
4300 feet 
30 feet 
1952 
October 1954 

Zoned Earth Fill 
65 feet 
51 feet 
3026.0 feet, m. s. 1. 
16,650 feet 
20 feet 

Landward of Right 
Abutment. 
Gated 
Varies in width from 76 
to 200 feet. 
66feet . 
2975.0 feet, m.s.1. 
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.1. 
1540 c.f.s. at 3020.2 
feet, m.s.1. (max. pool 
elevat'ion ) 
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CONSTRUCTION OUT.LET * 
Location 

Size 

Control 

Capacity 

Inside 14-foot diameter 
outlet tunnel 

22-inch diameter steel 
pipe 

24-inch diameter hydraulic 
operated gate valve 

65 c.f.s. at elevation 3020.2 ' 

feet, m.s.1. 

*This pipe has been blocked off and is not currently being 
used. (See Paragraph 4-05a). 

AUXILIARY OUTLET STRUCTURE 

Location Left Abutment 
Control 7.25 x 9.25 foot slide 

gate 
Outlet from Control House 10 foot-9 inch diameter 

tunnel 
Limiting Discharge Elev. 2962.0 feet, m.s.1. 
Capacity 4250 c.f.s. at 3020.2 

feet, m.s.1. (max. pool 
elevation) 

Outlet empties into a chute and stilling basin. 

PD- 4 



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 specified .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. 



SECTION 11 - 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 Cont-inental 
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 ( Sq .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 
Cottonwood Creek 
Teton Creek 

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. 



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 ~~ril-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 dur.ing the late 
summer and autumn months.  he-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. 



TABLE NO. 2  

PERTINENT STREAM GAGING STATIONS 
(RECORD THROUGH 1 9  8 4 )  

D r a i n a g e  Discharge 
S t r e a m  G a g i n g  A r e a  R e c o r d  A v e r a g e  P e a k  Date 
S t a .  a n d  Loc.  (Sq  . M i .  ) ( Y r s  . ) (c.f .s.)  (c.f .s.)  of . P e a k  

Two M e d i c i n e  R i v e r  
Below S o u t h  F o r k  
n e a r  . B r o w n i n g ,  MT 250 7  309 4 , 9 0 0  (1) 2 0  May 1 9 8 0  

B a d g e r  C r e e k  Below 
F o u r  Horn  C a n a l  
n e a r  B r o w n i n g ,  MT 1 5 2  3 5  224 4 9 , 7 0 0  8  J u n e  1 9 6 4  

C u t  Bank C r e e k  
a t  C u t  Bank,' MT 1 , 0 6 5  4 1  1 9  0  .16 ,600 9  J u n e  1 9 6 4  

Marias R i v e r  
n e a r  S h e l b y ,  MT 3 , 2 4 2  76 9 3 3  2 4 1 , 0 0 0  ( 2 )  9  J u n e  1 9 6 4  

Marias R i v e r  n e a r  
C h e s t e r ,  MT ( 3 )  4 , 9 2 7  3 1  ( 4 )  8 6 7  1 0 , 4 0 0  1 6  J u n e  1 9 6 4  

Marias R i v e r  a t  
B r i n k m a n ,  MT ( 3 )  
(Disc. 1 9 5 6 )  6 , 4 2 5  24 8 8 5  ' 7 0 , 0 0 0  ( 5 )  J u n e  1 9 0 8  

T e t o n  R i v e r  n e a r  
D u t t o n ,  MT 1 , 3 0 7  30 1 5 7  7 1 , 3 0 0  9  J u n e  1 9 6 4  

M i s s o u r i  R i v e r  a t  
F o r t  B e n t o n ,  MT 2 4 , 7 4 9  94  7 , 8 4 8  1 4 0 , 0 0 0  6  J u n e  1 9 0 8  

Missouri. R i v e r  at 
V i r g e l l e ,  MT ( 3 )  3 4 , 3 7 9  49 8 , 7 4 1  1 2 2 , 0 0 0  5  J u n e  1 9 5 3  

(1) Maximum d i s c h a r g e  of 1 0 0 , 0 0 0  c.f.s. o n  8  J u n e  1 9 6 4  e s t i m a t e d  o n  
Two M e d i c i n e  R i v e r  a t  l o c a t i o n  1 0  m i l e s  d o w n s t r e a m  f r o m  g a g i n g  
s t a t i o n  ( c a u s e d  b y  dam f a i l u r e ) .  

( 2 )  C a u s e d  b y  f a i l u r e  of 2  dams (see p a r a g r a p h  2-10d)  . 
( 3 )  F l o w  r e g u l a t e d  b y  T i b e r  R e s e r v o i r  s i n c e  1 0  November 1 9 5 5 .  

( 4 )  ~ o w e r  average d i s c h a r g e  a c c o u n t e d  fo r  b y  reservoir e v a p o r a t i o n .  

(5 )  E s t i m a t e d  from h i g h  w a t e r  m a r k s .  



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 

Shelby gaging station 
to Tiber Reservoir 

Tiber Dam 
to Mouth of Marias River 
to Fort Peck Reservoir 

4-6 hours 

- 12-15 hours 
- 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 aretabulated 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. 



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. Ice 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 



basin totaled $1,446,000, of which $150,000 occurred below 
Tiber Dam site. 0 

do 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. In 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.1. 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.  he 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.1. 
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. 



SECTION I11 - 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, 1n.c. 

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. 



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 
applicantspare; the ~ity-of ~illette,-~yoming, 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 fill 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 theLower 
~arias'unit. Use of this water has not, however, been 
developed. 



SECTION IV - PROJECT HISTORY AND DESCRIPTION 
4-01. HISTORY OF TIBER PROJECT. 

a. The history of ~iber project is given 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, 72d 
Congress, 1st 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 



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 1). 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. 



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.1. 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 pertinent 
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'xS' 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.1. (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. In 
addition to the above described outlet, a 22-inch diameter 
steel pipe and 24-inch gate valve were constructed inside the 
14-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 11. 

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'x9.25' 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.1. 
(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.1. 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.1. (design maximum water surface). 

4-06 RESERVOIR. Thexeservoir 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.1. 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. 



Reservoir Use 

TABLE NO. 3 

LAKE ELWELL STORAGE ALLOCATIONS 

Elevation Limits 
(feet, m.s.1.) 

Dead Storage 2823.5 - 2870.0 
Inactive Storage 2870.0 - 2966.4 
Active'Conservation 
Storage 2966.4 - 2976.0 
Joint-Use Storage 2976.0 - 2993.0 
Replacement and Local 
Flood Control Storage 299.3.0 - 3008.1 
Exclusive Local Flood 
Control Storage 3008.1 - 3012.5 
Surcharge Storage 3012.5 - 3020.2 

Total (with surcharge storage) 
Total (without surcharge storage) 

Capacity 
(acre-feet) 

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. In 
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 299.2.3. Because the irrigation 
projects did not develop, the irrigation allocafion was 

- reduced for an interim period to 72,000 acre-feet and the 
remaining 290,000 acre-feet was allocated to flood.contro1. 
The total flood control allocation during this interim period 
totaled 690,000 acre feet between elevations 2973.0 and 
3012.5 feet, m.s.1. 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 
and flood control uses as shown 
There are only about 3300 acres 
provided with irrigation wa-ter. 
of water is being provided from 
Tiber County Water District and 
Galata, Montana. 

reallocated to conservation 
in Table No. 3. 
of land presently being 
In addition, 2110 acre-feet 
this storage zone to the 
the towns of Chester and 

4-09. SEDIMENTATION. The Bureau of Reclamation has 
estimated an average annual sediment deposition in Tiber 
Reservoir of 470 acre-feet. 



4-10. RECREATION. There are no agreements for specific 
reservoir operations to accommodate recreation use near or on 

0 
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 quality. 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 qontrol and multiple-use space initially 
provided in the main s-tem 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 spacen. 8 



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.1. 
(569,478 acre-feet) is therefore available, if needed, for 
replacement storage. In 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.1. (storage 267,994 
acre-feet). In 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 



superceded in February 1959 by another interim agreement. In 
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 1981. 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 
Year 

Flood Control Fiscal 
Benefits Year 

TOTAL THROUGH FY 1986 

Flood Control 
Benefits 



S t o r a g e  drawdown t o  
e l e v a t i o n  2 9 7 6 . 0  f e e t ,  
m . s . l . ,  by 1 M a r c h  e a c h  y e a r .  
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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 ~ngineers. 
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 regulations 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. In 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. In 
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 
~eclamation 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 11. 



5-05. COMMUNICATIONS. Telephone facilities are utilized for 
communication between the Reservoir Superintendent, the USBR 
Reservoir Regulation Branch of ~illings, 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 11, 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 ire 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 ~egional 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 
~iber 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 ba-sis 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. 



TABLE NO. 5 

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

River Station Drainage Gage 
Area - Sq.Mb. Type 

Marias .Near Shelby 3 , 2 4 2  Recorder 
Marias Tiber Reservoir 4 ,923  *Recorder 

with DCP 
Marias Near Chester 4 ,927  Recorder 
Teton Near DuttoIi 1 , 3 0 7  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 
Ethr idge 
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 



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 1st and 15th day of each month. 
Weather maps and forecasts, including quantitative 
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 
111). 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. 



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. In 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.1. 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 1144 c.f.s. 
July 6 - Oct. 15 500 c.£.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. 



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. 



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 ~ossible 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.1. 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.1. by 1 December, with total drawdown to elevation 2976.0 
feet, m.s.1. 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.1. unless required for local 
flood control. In 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. 



c. Joint-Use Storaue. This space (267,994 acre-feet 
between elevations 2976.0 and 2993.0 feet, m.s.1.) will 0 
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 theaarea 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.1, 
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 
it., 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 
conditions at the time. J 0 



9-06. EMERGENCY FLOOD CONTROL REGULATION. Refer to Exhibit 
11, 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 conditi-ons the drawdown regulation of the flood 
control zone is outlined in Section C of Exhibit 11. 



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 cafes. 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.1. 
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, 
masel., 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 which 
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 
Aches to 2.78 inches. The average weighted runoff 'was 2.48 
,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.1. 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.1. 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. Storaqe Elev. Storaqe Release 
(ft. m.s.1.) (ac-ft.) (ft.m.s.1.) (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.1, 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.1. and on 1 August the lower 
outlet gates wefe 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.1. 
The routing results are compared in Table No. 9 below. 

TABLE NO. 9 

JUNE 1975 FLOOD 

COMPARISON OF ACTUAL RESERVOIR ROUTING 
WITH REGULATI0.N RULE CURVE ROUTING 

Condition Beginning Beginning Max. Pool Max. Max. 
Pool Elev. Storage Elev. Storage Release 
(ft. m.s.1.) (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 

0 
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.1.) 
Standard (1) 
Pro.ject 65,000 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 
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 
15-day - 510,400 

June 1975 67,900 5-day - 263,200 
10-day - 350,800 
15-day - 404,300 

(1) Using regulation rule curve and beginning pool elevation 
of 2998.5 feet, m.s.1. 

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

* Routing from U.S.B.R. 



EXHIBIT I 

WATER CONTROL AGREEMENT 

LAKE ELWELL AND TIBER DAM PROJECT 



WATER CONTROL ACREBENT 
LAKE ELWELL AW TIBER DAX PROJECT 

Since t h e  s t o r a g e  r e s t r i c t i o n s  placed on Lake Elwel l  during Apr i l  of 1966 
have been l i f t e d ,  and u n t i l  e i t h e r  p a r t y  t o  t h i s  agreement d e s i r e s  t o  modify 
t he  same, i t  is agreed t h a t  Tiber  Dam and Reservoi r  w i l l  be regula ted  i n  t he  
i n t e r e s t  of f lood  c o n t r o l  i n  accordance with t he  r egu la t i ons  set f o r t h  i n  
P a r t  208 - Flood Control  Regulations a s  publ ished i n  t he  Federal  Reg i s t e r ;  
t he  Flood Cont ro l  Storage Reservation Diagram ( included a s  p a r t  of t h i s  
agreement); t h e  Standing I n s t r u c t i o n s  t o  t he  Dam Tender; and according t o  
t he  c r i t e r i a  and procedures e s t ab l i shed  i n  t h i s  water  c o n t r o l  agreement. 

a. Flood Control  Storage Capacity Al loca t ion .  To achieve t h e  o b j e c t i v e s  
s p e c i f i e d  i n  paragraph b  below, t h e  s t o r a g e  zone between e l e v a t i o n s  2976 and 
3012.5 ( i n i t i a l l y  amounting t o  668,900 ac re - f ee t )  w i l l  be u t i l i z e d  f o r  f lood  
c o n t r o l  purposes. Of t h i s  amount, t h e  zone between e l eva t ions  3008.-1 and 
3012.5 ( i n i t i a l l y  amounting t o  99,400 ac re - f ee t )  is t o  be used f o r  exc lus ive  
f lood con t ro l .  The. zone between e l eva t ions  2993 -and 3008.1 ( i n i t i a l l y  
amounting t o  301,500 acre- fee t )  is t o  be used f o r  replacement f lood  c o n t r o l  
and l o c a l  f lood  cont ro l .  The zone between e l e v a t i o n s  2976 and 2993 ( i n i t i a l l y  
amounting t o  268,000 acre- fee t )  is joint-use f o r  replacement f lood  c o n t r o l  
and conserva t ion  purposes. The joint-use zone w i l l  be vacated by t h e  Regional  
D i r ec to r  each year  by 1 March. 

b. Flood Control  Regulation Objec t ives  and Plan. Releases from Lake 
. ~ l w e l l  w i l l  be con t ro l l ed  t o  achieve t he  fo l lowing  o b j e c t i v e s ,  i n s o f a r  a s  

p rac t i cab l e :  

I (1) Local Flood Control.  P r o j e c t  r e l e a s e s  w i l l  be r e s t r i c t e d  t o  t h e  
\.-, . ., amount which, i n  conjunct ion with incremental  reach  inf lows below t h e  dam, w i l l  

no t  r e s u l t  i n  damaging d ischarges  on the  l l a r i a s  and Missouri  Rivers  from t h e  
dam downstream t o  Fo r t  Peck Lake. To ach ieve  l o c a l  f lood c o n t r o l ,  t h e  damage 
s t a g e s  and/or  d i scharges  a t  downstream l o c a t i o n s  a r e  c u r r e n t l y  es t imated  a s  . 
fol lows : 

. Marias River near  Chester  3  10.4 f e e t  - 10,000 f t 3 / s  
Marias River near  Loma - 15,000 f t 3 / s  
Missouri  River a t  V i r g e l l e  17  f e e t  - 73,000 f t  /s 

When the  Marias River is f rozen  o r  p a r t l y  f3ozen over below t h e  dam, r e l e a s e s  
w i l l  be l i m i t e d  t o  n o - g r e a t e r  than 1,000 f t  /so 

(2) Replacement Flood Control.  I n  yea r s  when u t i l i z a t i o n  of a  major 
po r t i on  of t h e  f lood c o n t r o l  and multiple-use s t o r a g e  zones wi th in  t he  downstream 
For t  Peck Lake is a n t i c i p a t e d ,  Lake Elwel l  w i l l  a s s i s t  i n  flood c o n t r o l  a long  
t h e - ~ i s s o u r i  River  downstream of For t  Peck by s t o r i n g  inflows t o  withhold f l ood  
water from For t  Peck Lake. To achieve t h i s  o b j e c t i v e ,  r e l e a s e  r a t e s  a t  T ibe r  Dam 
w i l l  be ad jus t ed  beginning 1 March based on a n t i c i p a t e d  inf low i n  o rde r  t o  a s s u r e  
f i l l i n g  t he  f lood  con t ro l  s t o r age  zone t o  e l e v a t i o n  3008.1 by 15 J u l y ,  i n s o f a r  3  a s  c o n s i s t e n t  with o the r  operat ions.  Minimum r e l e a s e s  of 300 f t  /s can be made 
t o  achieve t h i s  f i l l .  Evacuation of t h i s .  zone w i l l  be accomplished each yea r  
t o  e l eva t ion  2982 by 1 December.-with t o t a l  drawdown t o  e l eva t ion  2976 by 1 March. 
In t h e  yea r s  when the  s t o r a g e  i n  For t  Peck Lake is low, no s t o r a g e  w i l l  be made 
i n  Lake Elwel l  f lood  c o n t r o l  zone above e l e v a t i o n  2993 unless  r equ i r ed  f o r  l o c a l  



f lood con t ro l ,  I n  those yea r s  t h e  s t o r a g e  of water i n  Lake Elwel l  w i l l  be 
minimized t o  augment t h e  l e v e l  of For t  Peck Lake t o  b e n e f i t  Fo r t  Peck hydro- 
power production, 

c ,  Flood Control  Regulat ion Procedures and C r i t e r i a .  The Regional 
Di rec tor ,  Upper Missouri  Region, Bureau of Reclamation, w i l l  r e g u l a t e  t h e  
r e s e r v o i r  i n  t h e  i n t e r e s t  of f l ood  c o n t r o l  i n  accordance with t h e  fo l lowing  
procedures and c r i t e r i a :  

(1) Regulation of t h e  r e s e r v o i r  when the  pool l e v e l  is i n  t h e  
f l ood  c o n t r o l  zone above e l e v a t i o n  2993 s h a l l  be construed a s  f l ood  c o n t r o l  
and r e l e a s e s  o r  f lood c o n t r o l  r e g u l a t i o n  c r i t e r i a  s h a l l  be determined by 
t h e  D i s t r i c t  Engineer, Omaha D i s t r i c t ,  Corps of Engineers. When t h e  pool 
l e v e l  is i n  the  joint-use s t o r a g e  zone ( e l eva t ion  2976-2993) r e l e a s e s  s h a l l  
be determined by t h e  Regional D i r ec to r  i n  accordance with t h e  p l a n  given 
i n  paragraphs-a  and b above, At a l l  pool  l e v e l s  below e l e v a t i o n  2993 o r  
above 3012.5, t h e  D i s t r i c t  Engineer may make reconmendations t o  t h e  Regional 
D i r ec to r  f o r  opera t ing  i n  t h e  i n t e r e s t  of f lood  con t ro l ,  bu t  such recommenda- 
t i o n s  s h a l l  no t  be  considered mandatory, inasmuch a s  r e g u l a t i o n  of such s t o r a g e  
is t h e  r e s p o n s i b i l i t y  of t h e  Regional D i r ec to r .  

(2) The f lood c o n t r o l  r e g u l a t i o n  p lan  s t a t e d  i n  t h i s  agreement is 
s u b j e c t  t o  temporary modi f ica t ion  by t h e  D i s t r i c t  Engineer, i f  necessary  
dur ing  an  emergency, 

(3)  Nothing i n  t h i s  agreement s h a l l  p r o h i b i t  the  Regional D i r e c t o r  
from making the  r e l e a s e s  r equ i r ed  t o  meet i r r i g a t i o n ,  o r  o t h e r  downstream 
conserva t ion  requirements.  

(4) Whenever t h e  r e s e r v o i r  l e v e l  .rises t o  e l e v a t i o n  2993 o r  when- 
ever  damaging downstreamdischarge appears  imminent, t he  Regional D i r e c t o r  
s h a l l  r e p o r t  a s  soon a s  p r a c t i c a b l e  t o  t h e  D i s t r i c t  Engineer and a s  reques ted  
t h e r e a f t e r  u n t i l  t h e  r e s e r v o i r  l e v e l  f a l l s  below e l e v a t i o n  2993 and damaging 
downstream discharges cease,  

(5) The D i s t r i c t  Engineer s h a l l  i s s u e  t h e  necessary  i n s t r u c t i o n s  
t o  t h e  Regional D i r ec to r  f o r  t h e  f l ood  c o n t r o l  opera t ion  of t h e  r.eservoir., 
Oral i n ~ t r ~ c t i o n s  i s sued  by t h e  . D i s t r i c t  Engineer t o  t h e  Regional D i r e c t o r  
s h a l l  be confirmed i n  w r i t i n g  a s  soon a s  p r a c t i c a b l e ,  

( 6  Proposed schedules  of conserva t ion  r e l e a s e s  and s t o r a g e  changes, 
when ava i l ab l e ,  and cu r r en t  ope ra t i ng  d a t a  s h a l l  be provided t o  t h e  D i s t r i c t  
Engineer by the  Regional Dl;rector. Operating da t a  s h a l l  be t abu la t ed  d a i l y  
and furnished d a i l y  and monthly and s h a l l  inc lude  such items a s  r e s e r v o i r  
e l eva t ion ,  r e s e r v o i r  s t o r age ,  inf low,  d i scharge  and o t h e r  p e r t i n e n t  hydro logic  
data. I n  turn,  any p e r t i n e n t  hydrologic  d a t a  c o l l e c t e d  by t h e  D i s t r i c t  Engineer 
w i l l  be  re layed  t o  t he  Regional Di rec tor .  This  da t a  exchange s h a l l  be made 
according t o  such d e t a i l e d  arrangements a s  may be requi red  from t i m e  t o  time. 

(7) The discharge c h a r a c t e r i s t i c s  of t he  r i v e r  o u t l e t  works, a u x i l i a r y  
3 o u t l e t  works, and t h e  sp i l lway  Shaving combined capac i ty  of 74,250 f t  /s with  

Tiber  Reservoir  a t  e l eva t ion  3020.2 f t  msl) s h a l l  be maintained i n  accordance 
18. with t h e  as-constructed d r a w c n n u r e a u  of Reclamation Drawing No. 84-D-394 

I. 1 
dated 4-26-56, No, 844-463 dated 10-4-68 and NO. 84-D-609 dated 9-15-80. 



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

ugional Director 
Upper Missouri Region 
Bureau of Reclamation 

General, USA - 
Engineer 

Missouri River Division 
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EXHIBIT I1 

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 

\ a- 7 

SECTION A 

GENERAL 

A-1. 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.1.) 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.1.) 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 
,HT,\ 

I .  .-. m2r-i 
purpose of these instructions, normal flood control 

\ ,- - "-J 

k:: P 8  , 
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. Immediately, whenever rainfall at 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-1. Definition of Emerqency Flood Control Regulation. 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. ~mergency 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. Eherqency Procedures. Emergency flood control 
regulation instructions for Lake Elwell are as follows: 



a. Follow the last regulation instruction received for 
the next 12 hours after the conditions in parag-raph B-2 occur 
(unless conditions under "dm 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 "dm below, and after the waiting 
period as described by "an 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 ~egulation Order 

2993.0 - 2999.0 Less than 0.5 Latest Regulation Order 
Greater than 0-5 3,000 c.f.s. 

2999.0 - 3005.0 Less than 0.5 
Greater than 0.5 

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

I' Greater than 0.5 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. 



do In case of rain in excess of 2.0 inches in 12 hours 
at Tiber Dam and/or knowledge of heavy runoff downstream, 
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 Emerqency Regulations. The Dam Tender shall 
report all emergency regulation to the District Engineer 
and/or ~egional-~irector'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. 

Corps of Engineers, Omaha, Nebraska 

Bureau of Reclamation, Missouri Basin Region, 

i For a listing of current office personnel and home phone 
numbers, consult the "Telephone Directory of Reservoir 
Regulation Personnel and Field Officesw. 
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SEASONAL FORECAST PROCEDURES 



SEASONAL FORECAST PROCEDURES 

1. Development of Forecast Procedures. An April-July 
volume runoff forecast was developed for Lake Elwell using 
multiple regression analysis.  he 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 17-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-1 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: 

r *  

f' RO = 0.24 (ANTON) + 17.47 (SAPR) + 61.74 (PREAMJ) - 330.69 
L.- 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 ) 

Snowcourse (ft 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 11 5 15.6 18.1 

Total Monthly Average 17.9 21.4 24.7 



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. 

Februarv 1 Forecast 

ANTON = known October + November antecedent runoff. 

SAPR = existing February 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: 

which simplifies to: 

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: 

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: 

which simplifies to: 

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

May 1 Forecast 

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: 

which simplifies to: 

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 = Om24(ANTON)+17m47(SAPR)+6lm74(PREAM+2m40)-33Om69 

which simplifies to : 

RO = Om24(ANTON)+17m47(SAPR)+61m74(PREAM)-182mS~ 

July 1 Forecast (Basic Equation) 

RO Om24(ANTON)+17m47(SAPR)+6~m74(PREAMJ)~33Om69 



ANTMI 
Year (1,000Af) 

TABLE 3 

~valuatibn of F Jruary Forecast 

Equation: 'RO=0.24 (ANTON)+17.47(SFEB)+141m26 

sn0npac k Mat er Content 
SFEB Avg. Pickup 

(inches) (inches) 

Devi at i on 

PRUHJ FORECAST ACTUAL as Percent 
(inches) (1,000 AF) (1,000 AFf of ACTUAL 



TABLE 4 

Evaluation of Huch Forecast 

Equation: R0=0.24(ANTON)+17.47(SHAR)+BO. 11 

Snowpack Yatw Content 
SHAR Avg. Pickup PREAHJ 

(inches) (inches) (inches) 

Devi a t  i on 
FORECAST ACTUAL as Percent 

(1,000 AFI (1,000 AF) of ACTUAL 



TABLE 5 

Evaluation of Apri 1 Forecast 

Equation: RO=0. 24 (ANTOM) +17.47 (SAPR)+22.46 

Snawoack Water Content Deviat ion 
ANTON SAM Avg. Pickup PRECIHJ FORECAST ACTUAL as Percent 

Year (1,006 AF) (inches) (inches) (inches) (1,000 4F) (1,000 CIF) ~f ACTUAL 



TABLE 6 

Evaluation of Hay Forecast 

Equation: RO=0.24(ANTON~+17.47(SAPR~+bl874 ( P R E M 0 . 5 1  

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 



TABLE 7 

Evaluation of June Forecast 

Equation: RO=0.24(ANTON)+17.47(SMR) +bl. 74(PREAH~-l02.51 

ANTDM SAPR 
Year (1,000 AF) (inches) 

Precipitat ion 
PRUH Avg. Pickup FORECAST 

(inches) (inches) (1,000 AF) 
ACTUAL 

(1,000 AF) 

Oevi a t  i on 
as Percent 
of ACTUAL 



TABLE 8 

Evaluation of July Forecast 

Equation: R0~0.24(MTQN)+17.17(SAPR)+ble74 (PREMJ 1-330. 69 

Precipitation Deviation 
ANTOW SAM PREAHJ Avg. Pickup FORECAST ACTUCK as Percent 

Yew (1,000 M) (inches) (inches) (inches) 11,000 AF) (1,000 AF) of ACTUAL 
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RULES AND REGULAIIONS 

absence of any Indication that further 
public comment wuuid shed any new 
light on the matter, OSHA mncludea 

0 that no change ln the standard b w u -  
ranted. Atmtdingly, the ground-fault 
protection sfindud at 29 CFR 
1910.30Wc) and 29 W R  1926.400(h). m 
promulg.ted on December 21, 1976, b 
hereby reafflnned. 
t5ca .  b(b) u\d Me). Pub. L 91-596, M 8f.t. 
1593.1599 (29 U.8.C. 656.8571: see. 107. Pub. 
L 91-84. 83 8L.C Od (40 U.8.C. 333X 8acm 
t u y  of Labor'$ Order No. 6-76 (41 FR 
25059): %I CFR Put 1011.) 

Signed r! Wmhlngton, D.C., thb  3d 
day of October 1978. 

ESm BI~OXAM, 
Assistant Secretary Q/IAbor. 

[FR Doc. 78-28687 Flld 10-12-78: 8:46 -1 

Title 33--Navlgotlen ond Navigable 
Wohn 

CHAPTER Il--CORPS Of ENGINEERS, 
DEPARTMENT OF THE ARMY 

(ER 1110-1-2411 

PART ~ L O O D  CONTROL 
PH)UUI10NS 

U I ~  of s t m e  ~ 1 i d . d  for Flood  
Control ond Navigdocr Purporos 

AGENCY: U.S. Army Corps of End- 
neers. DOD. 
ACIXON: Flnal rule. 
SUMMARY: Thb  revision of 33 CFR 
208.1 1 regulations prescribes the 
policy and procedure for regulating 
reservoir projects capable of- regula- 
tion for flood control or navigation 
and the use of rtomge allocated for 
such purpo8e8 and provided on the 
bask of flood control and mvimtlon. 
The re- ryulatlons are appUcabk 
to dam and reservoir projects 11ceMed 
malntalned. and operated under provi- 
slons of the Pederrl Power Act (41 
Stat. 1063 (16 U.8.C. 791(A))), Pub. L 
83-436, and other slmflar authorieing 
legislation: u well u to reservoir pro- 
jecb constructed wholly or in part 
with Feberrl fun* u dlreckd by scc- 
tion 7 of the Flood Control Act of 
1944. These regulation8 are lntcnded 
to establish ' - 3aderstmdlng between 
project ownctr, operating agenda m d  
the Corm of 'mgheers with reOvd to 
certaln wtLvtUe8 urd responsiblllties 
concemlng water control mwwement 
throughout the Nrtlon in the interest 
of flood control urd nrvimtion. Inter- 
ested persons were given until Novem- 
ber 2, 1977 (41 FR 67141) to submit 
commenk No written comment8 anrs 
received. 
DATES Thb regulation L effective on 
October IS, 1978. 

ADDRESSES: HQDA (DAEN-CWE- 
HY Washington, D.C. 203 14. 
FOR FURTHER INFORMATION 
CONTACIS 

Mr. Edgar P. Story. IGngineerlng Di- 
vision, Civil WorU Directorate, 
Offke of the Chlef of Engineen. 
Wmhlngton, D.C. 20314 202-693- 
7330. 

SUPPLEMENTARY INFORMATION: 
Thk fW regulation b essentially the 
same 88 the proposed rule (42 F'R 
536371, however, certaln reordering 
ha8 been done of the reference mated- 
.1 presented in # 208.ll(b). Specifical- 
ly, excerpts from rrectlona 4te), 10ta1, 
8114 1Otc) of the Federrl Power Act 
have been added for improved clarity. 
Also Federal Power Commfssion order 
No. 540 hued  Octqber 31. 1975, and 
published November 7, 1978 (40 FR 
51998). amending # 2.9 of the Comrnb 
sion's generrl policy and inkrpreta- 
tiona which prescribed standardized 
conditlona (Forms) for inclusion in 
prellmlnary permlts and license8 
issued under part I of the Pederal 
Power Act has been 'cited and apym 
priately excerpted. Reference to and 
citation from uticle 33 of Federrl 
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 lbt of projects shown In 
!208.11te), list of projects (42 FR 
53837). The followtng projects are 
added to the lbt of projects' 

(a) US. Army Corps of Engineers, 
Mlssouri River Division ma: Webster 
Dam and Lake. 

(b) US. Army Corps of Engineers, 
New England Division ares 

(1) Bear Swamp Pumped storage 
Project. 

(11) Turners Falls Reservolr. 
(c) US. Anny Corps of Engineers. 

North Pacific Division uea: 
(i) +erlan Fall8 Dam and Reser- 

voir. 
(11) Anderson Ranch Darn and Reser- 

voir. 
(111) Arrowrock D~lm and Reservoir. 
(Iv) Brownlee Dun 8nd Reservotr. 
(v) Orand Coulee Dun and FnurklIn 

D. Roo8evelt W e .  
(vi) hells Canyon Dam and m r -  

voir. 
(vii) Kerr Dun and Flathead Lalte. 
(vifl) Mayfield Dam and Reservoir. 
(1x1 Mwyrock Dam and Davisson 

W e .  
(XI Oxbow Dam axid Reservoir. 
txl) mat Rapids Dam and Reser- 

voir. 
(XU) RWe Dam and Reservoir. 
(XU) Rocky Rcrch Dun and W e  

Entht. 
(xiv) Roll Dam and Reservoir. 
tm) Upper Baker Dun and Baker 

m e .  

txvi) Wanapum Dam and- Reservoir. 
txvii) WeU Dam and Lake Pateros. 
(dl U.S. Army Corps of Engineers. 

South Atlantic Divkion area: &wb M. 
Smith Dua and Reservoir. 

te) US. Army Corps of IGngineers. 
South Pacific Divblon area' 

( I ?  In- Valley Dam. and Reservoir. 
(11) Lemon Dam and Reservolr. 
(ill) Navdo Dun and Reservoir. - 
(Iv) Proha Dun and Rawrvoir. 
tv) Vallecito Dam and Reservolr. 
The following projects are deleted 

frsm the lbt of projects: 
(a) U.S. Army Corps of Engineers. 

South Altaqtic Division area: H. Neely 
Henry Dam and Reservoir. 

(b) US. Anny Corps of Engineers, 
South Pacific Division area: 

(1) Causey Dam and Resentoir. 
(11) Devfl Creek Dam and Resentoir. 
N m - T h e  Chief of Englnten h u  deter- 

mlntd that thL rule does not c o n a n  a 
m40r pmpoul requlrlr~ prepamtlon of M 
InflatIan hprct statement under Executive 

grder 11821 m d  OMB C1rcuJ.r A-107 (Stat- 
utory Authority Pub. L 90-483). 

Dated October 10.1976. 
C h u u s  I. McOrmrs. 

M a r  Geneml. USA. 
Dfnclor o / C f d  Works. 

Section 208.11 is revlsed to read as 
follows: 

Q 208.11 Regulatioru for uw of rtomge d- 
l m t e d  for flood colctrol or navimiion 
and/or pmjtct opemiion at reurvoirn 
rubjet to pmscripuon of mles and rep 
ulatioru by the S+cmhry of the Army 
In the Interest of flood control and 
navigation. 

(a) Purpose This regulation pre- 
scribes the responsibflltles 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 bask of flood con- 
trol and navigation, except projects 
owned and operated by the Corps of 
Engineem the International Bound- 
ary u d  Water Commkion. Unlted 
S t a m  and Mexico; and those under 
the jurtsdlctlon of the Internatlonal 
Jolnt Commission. UnAtCd States. and 
Canada, and Ure Columbia Rlver 
Treaty. The Intent of thk regulation is 
to establish an understanding between 
project ownera. operating agencies. 
and the Corm of Engineera 

(b) Respovufbilitfcr. The Wit re- 
sponsibflitie8 of the Corn  of Engl- 
neers rewding project operation are 
set out in the cited ruthorlty and de- 
scribed in the following pamgrsphs: 

(1) Section 7 of the Flood Control 
Act of 1944 (58 Stat. 890, 33 U.S.C. 
709) direct8 the Secretuy of the Army 
to p m ~ r l b e  regulation8 for flood con- 
trol and mviqrtlon In the foHowing 
m8nner. 
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Ifereafter, It rhrll be the duty 01 the See- 
mtuy of W u  k, pracrlbe ra (u laUo~ lor 
the ure 01 atorage r l ~ o c r ~ e d  lor nood wntrol 
or nrvlpuon mt .II -ln cmulnrckd 
wholly or ln p.rt with Pederrl lun6 pro= 
vlrlcdonthebvlrofMchpurporle+urdthe 
opcr8UonofuynrchproJcctrh.ubelnae 
cordum with ruch resul~Uonr Plow(&& 
That t h b  Hen rh.u not wply to the Ten- 
ncass  Valley Authorlt?. exocpt that ln cue 
of dumr from noodr on the lower Ohio 
and X h b b p l  Riven the Tennonee Valley 
Authority L dlnctbd to regulate the rnleur 
01 arhr lrom the Tenneuaa Rhrcr InLo the 
Ohlo River In accotdum wlth ruch lmtnrc- . UON u may k lrnrtd by the W u  D e w  
ment. 

(2) Federal Energy Regulatory Com- 
mission (formerly Federal Power Com- 
rnlssion (FPC)) licensecl. 

(1) Ra~po~b i l i t i e r  of the 8ecretuy 
of the Army and/or the Chlef of Em- 
neem la Federal Energy Regulatory 
Commbrfon (FERC) llcen8ing actlorn 
us rot out in the FtdW Power Act. 
Pertinent 8ectionr of that Act us 
cikd hsnln. Tne C o ~ l o n  may 
also ~ltipulab, u put  of lIcen8e con&- 
tiom, that the lbn8ee enter into m 
agreement with the Deputment of 
the Anny provldlnq for operation of 
the project during flood timer, in a& 
cordurce nith ruler m d  regul8Uonr 
prescribed by the 8ecntuy of the 
AnnJ. . 

(A) w o n  Me) of the M ~ I  
Power Act req- approval by the 
ChIef of Engineen urd the Secretary 
of the Army of plurr of llunl or other 
strUCtW 8ff-g the ~V@ble  U- 
prcity of .np n8vle8ble watm of the 
Udted Stater, prior to i r r w c e  of a ll- 
cem by the Commfsaion u follows 

The CommlrrIon lm banbv urthorbd d 
e m p o w e r t d t o ~ l l c e m a t o d t b ! m ~ e *  
for the of ooslrtnrtlnt, opemun& 
rndm8lut8latnglrrmrrntuoondutta.~ 
ervoin. powrhowu, truvmbdon llnm, or 
other p r o m  works- or canvden t  
for the development ud hmomment of 
navipuoa .nb tor the dtvelogment. t r u u =  
~ . n d ~ t l l c r r t l n n ~ f ~ r m r r ,  
.)orlg. lrom or lo w of the rtnrnu w 
other bodlea of rrtat over whkh 
h u  jurlrdlctlon . Jh-. Th.t 

. no 1Icexue affcct l r~ the m W l e  
of W of th. unlkd 8- 
rh.llk(ORld~tllLh.pLutlolthrdrmot 
other rtruetur+. vlrecun# mvlgNon hBve 
acarppro*.6bttheChlalofeuI#m 
a n d t h ~ 0 l t h e A n n t .  

(8) 8ectlonr lMa) urd 1Mc) of the 
Federal Power Act W y  condltlonr 
of project. llcemm includiaa the fol- 

. low- 
(1) &cum 1W.L That the L#om - 

e d e * ~ 8 N l b e r u c h u l n t h e j ~ t o f  
theCommMonwUlkkrLdrOtadto8 
complc~m plrn tar i l n m  or dml. 

- oplNarrtsrrqar-tartbem 
0 f k n + f l t o f l n ~ O r t ~ ~  
rot u ha-L ud utllh.tkrr o( 
k r p o n r d m ~ t . m d f a r o c b e r ~  
d81pubUcuaera*. 

t2) m l o n  i w c ~  ~ h . t  the  u c e n n t s c ~  
*eeronmlnt.lnmdouemtenldrottru 

not b Lmpalr n8vtg8tlon. and shall conform.. 
to ~h N I C ~  ~d ngUhtl0N U the C0m- 
mkvlon m y  from tlme to tlme p m c r i k  
lor the prolcctlon of IUe. heath. and prop 
erty.. . 

(C) Section 18 of the Fedeml Power 
Act dIrecta the operation of any navi- 
gation frcilltiea bullt under the provi- 
don of that act, be controlled by rules 
and m g ~ l 8 t I 0 ~  pteacrlbed by the S ~ C -  
retary of the Army 88 followc 

The operrtlon of any navigation frcllltlw 
which may k co~t ruc ted  u p u t  of or In 
conncctlon with any dun or dlvenlon rtnrc- 
turn built under the provblons of thlr Act. 
whether a t  the expense 01 a llce~ucc he- 
under or 01 the Unlted States, rhrll at d l  
Unw k controlled by ruch rnrsoruble rules 
utd rcmlatlom In the Interest ot navlg& 
tlon; lncludlru tho control of the pool 
uwd by ruch dwn or dlvtnlon rvucture 
u my be made from t h e  to Ume by the 
esc rc tv ro l  the Army.. . . 

(fl) Federal Power Commhion order 
No. 540 h u e d  October 31. 1975. and 
publlrhed November 7.1975 (40 FR 
51998). . unend,lng section 2.0 of the 
CommMon'a general policy and fnter- 
pretationr prescribed standudtzcd 
condition8 (form) for lncluion ln pre- 
rrmlnvv permits and licenser b8ued 
under part I of theFederal Power Act. 
As ra example. article 13 of rt8ndard 
fonn L3. titltd: " T e r n  urd Condi- 
tionr of Ucenae for Constructed =or 
Project# Affoctlng Navigable Watem 
of the United Stater." sets out the 
Commluioner fnterpretaUon of appro- 
priate section8 of the Act, whIch deal 
with ~v iga t i on  aspects, urd attendant 
retponribllltlea of the Secretary of the 
Army in I l c e W  sctlonr u follom 

The Onlkd 8trtW rpccmull? rrt.lnr utd 
~ ~ t b e r l g h t t o u w w a t e r l n n r c h  
ml to b r . d t m c d  by the 8ccrctup 
of the Annv. at- f~ the 
p u r ~ o a r  of mvimUon oa the a~v lmble  rr- 
t e r n  aft- and the oguatlon of the 
Lkmm. m lu u the? affect the w. rtor- 
a g e u d ~ h 9 m r t o r r ~ h o l a r t e n a f -  
t c c t t d b f t h . ~ . r h r l l U . l l t i m a k  
csnWdbyruchr+uonrblerulwaad~- 
rtlBUon8 u the ekrrctul or the .Army w 
praa ik  h the interest of mvImUon, and 
u the ComarLdolr my p r a a i b  for the 
vroteetlon of We. hdth.  md prooarty. 
. * .  ud fh. Lkenam rh.U rcl- rrkr 
from~pro)ccLraarvvlrmtnrchrua~~*  
use-otthe~rmtmypracrlbd 
t n ~ ~ b n r t o f m ~ o r u t h . C o m -  
m ( r l o a m 4 ~ l o t t h e o t b e r ~  
Oarsr ~ ~ 0 1 8  mtnuoned. 

i s )  M i o n  0 of L.W 4 3 ,  u d  
Corn (68 Stat. 303) provlder for 
the develogaent of the Coos8 River, 
~ u r b O r , u r d ~ t h e 8 c c n t u p  
oftheArm$fopre8cri~rulmurdreg- 
ul8Uonr for project operatton in the 
i n t e e  ot flood control a d  mv@- 
tlon u foll01~r 

~ o o t ? 8 t h u d m r l n ~ o t t h e  
Qmr ahan be rubJcct to - rul* 
m d ~ t l a a m o l t h e ~ o l ~  
~ r m j  tn the  tnterat or nood control m d  
MvbatIoh 

Norr-Thlr Regulation wlll a h  be apvll- 
crble to dun  and resenolr proJccts opcbralctl 
under provblons of future Ieglslallvc acts 
whenln the Sccmury of the Anny Is dlrwr - 
cd to p r w r l k   lea and regulatlons In Ore 

6 
interest of flood control and navlgatlon. The 
Chlcf of Engineers. U.S. Army Corps of En. 
gineera la deslgnatcd the duly authorlz4-d 
n p r ~ n t a t l r e  of the Secretary of rhc Army 
to exerclsc the authorily sct out In the con- 
gres8lon.l acts. ThL ngulatlon will normal- 
ly k implemented by letters of undersland- 
Lng k t w u n  the Coma of Englncers and 
pro)& owner and- wlll Lncorpomte the prg- 
vblom of ruch letters of undentandtnn 
prior to the tlme construction renden the 
proJcct capable of slgnlflcurt Impoundment 
of water. A water control .gntment  elgncd 
by both parties wlll follow when dellberate 
Impoundment f lnt  k g l ~  or at ruch tlme aa 
the rtrponrlbllltlea of m y  corm-oa-ned prc- 
jcctr may k truraferred to another entlty. 
Promulgation of t h b  regulallon for 8 glvcn 
proJcct rlll occur at such tlme rs the name 
of the p r o j t ~ t  8 ~ -  Ln the ~ W L  REGIS- 
ra In rccordanct wlth the r t ~ u l n m t n l d  of 
8 208.ll(dX 111. When rqmment  on a water . 
control plrn amro: he reached between the 
corm utd the project owner after coordlna- 
Uon with 8Il lntererted partlea the proJect 
nune will k entered In the mnur R a x s -  
ra utd the Corm of Englneen plan =I11 be 
the officials water control plrn until such 
tlma u dlf lc t tnm an k resolved. 

(c) SCOW and tenninolopu. This reg- 
ulation applies to Federal authorized 
flood control and/or navtgatlon stor- 
w e  projects, and to non-Feden..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 plannhg. design 
and constmctlon phases. and through- 
out the life of the project. In compll- 
a n a  with the authortty cited above. 
thL regulation defines c e r U  actlvt- 
ties and responslbilitiea concernhg 
water control management through- 
out the Nation In the interest of flood 
control m d  mvtgatlon In carrying out 
the conditiorw of thlr requl.tlon. the 
'owner and/or operating agency will 
comply wlth appllable provblons of 
Pub L 85-824e the Fl8h urd Wildllfe 
CoordLnrrtion Act of 1958, and Pub.-L 
92-800. the Pederal Water PoWutlon 
Control Act Amendments of 1972 Thls 
regulation does not apply to local 
flood protection worka governed by 
8 268.10, or to na~le8tlon f8ciUUes and 

d N C t m  whkh VC other- 
W88 c u k e  .. . '; by part 207 (Navigation 
Rewkklozd of title 33 of the code. 
Small reservoh containing leas than 
12.W -feet of flood control or 
mwk!htion 8tmwe. may be excluded 
from Uliv regulation urd covered 
under j 108.10, Unl- ~ S ~ y  re- 
q u i d  by 1.w or c o l r d i t i ~ ~ ~  of the ll- 
cca#otpumt+ 

(1) The fcnnr "mervolr" urd "proj- 
ect" U U8ed herein include 8ll ankr 
nroura Lmvoundment projecta con- 
atructd or modified, lncludlng natural 
Ucr, that are rubject to thb rtgula- 
tbn. 
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( 2 1  1'11c lcrm "projt*ct owntsr" refers 
lo Llre tbntily rcbsponsiblc for maink- 
nancc. ptlysical opc-ration. and safety 
of the prolect. and for carrying out 
Lhc watcr control plnn in the interest 
of flood control and/or navlgrtlon as 
prcscribcd by ttre Corps of E~~gitlecrs. 
Spc8clal arrangcmtbnts may be made by 
t trc projcct ou'ncr for "operating agen- 
cics" to perform thcbsc tasks. 

- 3  * Thc tt8rm "lctltbr of undcrstand- 
rng" as uscd hcrtbin includes state- 
nlcnts wt~lch consumrnatc this regula- 
tion for any givtan project and define 
lllc ~cncral  provisions or conditions of 
the local sponsor. or owner. coopen- 
tlon ngrttcd to in the auttrarl-zing legla- 
lativc! documvnt. nnd t hc* rcquircmenls 
for cotnpli~nce wit11 section 7 of the 
1944 Flood Control Act. thc Fcdcral 
Power Act or other spc8cinl conKres- 
sional act. Thls information will be 
spccificd in the water control plan and 
~nnnual. Thc It-tter of urrderstanding 
will be signed by r duly authorized 
rcvrcscntatlve of the Chlcf of End- 
nccrs and the project ownrr. A "field 
working agreement" may be s\ibstitut- 
cd for a letter of understandlng, pro- 
vided that the specified minimum re- 
cluircmcnts of the lattcr. as stated 
above. are met. 

( 4 )  Tlre term "waler control agrcc- 
nrcrrt" rcfcrs to a compilation of watcr 
control crtteria. guidelines. diagrams. 
rrlea.se schedules. rule curves and 
specificntions that ba.qically govern 
t hc 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 
uencral. they indicate controlling or 
llmiting rates of discharge and storage 
space required for flood control and/ 
or navigation. based on the runoff po- 
tentlal during vario\ls seasons of the 
ycar. 

(5) For the purpose of this regula- 
lion. the term "water control plan" is 
limited to the plan of regulation for h 
water rc.wurces project in the interest 
of flood control and/or navigntion. 
'The water control plan must confonn 
with proposed allotations 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 in a system. 

(6 )  The tcnn "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 nnd con- 
trolled. As used herein the term con- 
notes * * * the analyses for and execu- 
tion of water control decisions for 
both minor .and mrJar. flood events 
and for navigatlon. based on prevailing 
hydrometeorological and other condi- 
tions and constraints. to achieve effl- 
cient management of u n k r  resource 
syPtc~ns. 

( d l  Proccdurcs. . ( 1 )  Cond~tlorrs 
dunng project fonnulation. Durtng- 
the planning and design phases. the 
project owner should consult with the 
Corps of Etrginecrs regardlng the 
quantity and value of. space to reserve 
in the rcservolr for flood control and/ 
or navigation purposes. and for utiliza- 
tlon of the space. and ottrcr require- 
ments of the Hcense. permlt or condl- 
tions of the law. Relevant nrattcn 
that bcar upon flood control and navi- 
gation accomplishment include: n~noff 
potcntlal. reservoir dkschargc capabili- 
ty. downstream channel characrcrts- 
tics. trydrometeorological data collec- 
tion. flood hnznrd. flood damage char- 
atcrtstics. real estate acpuisltion for 
flowage requirements (fee and cme- 
mcnt). and resources required to carry 
out the water control plan. Advice 
may also be sought on determination 
of and regulation [or the probable 
maximum or other design flood under 
consldcratlon by the project owner to 
cstabllsh the quantity of surcharge 
storage space. and freeboard elevation 
of top of dam or embankment for 
safety of the prolect. 

(2) Corps 01 Engineers involvemenL 
If the project owner is responsible for 
real-time I-plcmenetation of the 
water control plan, consultation 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 rcgu- 
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 authorked 
project functions. Upon refusal of the 
project owner to comply wlth regula- 
tions prescribed by the Corps of Engi- 
ncers, a letter wffl be sent to the proJ- 
ect owner by the Chkf of Engineers or 
hls duly authorized representative de- 
scribing the reason for the regulations 
prescribed. events that have tran- 
spired. and notification that the proj- 
ect owner is ln violation of the Code of 
Federal Regulations. Should an im- 
passe arise. in that the project owner 
or the designated operating entlty per- 
slsts in noncompliance with regu la- 
tions prescribed by the Corps of End- 
neers. measures may be taken to 
w u r e  compliance. 

(3) Corps 4/ Enginem frnplementa- 
tion q/ rrd-time water control &d- 
siolu. The Corps of Englneers may 
ptescribe the continuing regulation of 
flood control storage space for any 
project subject to this regulation on a 
day-to-day (real-time) basis. When thb 
Is the case. consultation and assistance 
from the project owner to the extent 
possible will be expected Spedal re- 
ques t~  by the proJcct owner. or appro- 
priate operating entity. are preferred 

before the chrps of Eng~ncers o f i *  
advice on real-time reyulatlon dur~r;. 
surcharge storage utlli7ation. 

44) Water control plan and man~ictl. 
Prlor to project completion. water con- 
trol managers from the Corps of Enfir- 
neers will vlsit the project and tlltB 
area sen-ed by the project to beconlt- 
familiar wlth the water control f~cil i-  
ties. ,and to Insure sound formulatiorl 
of the water control plnn. The formal 
plan of rcgulat 1011 for flood control 
and/or navigatlon, referred to hercrrl 
as ttre water corrtrol plan. will be dts- 
vclopcd and documented in a walt'c 
control manual prepared by the Corps 
o: Engineers. Development of -thr 
manual will be coordinated with thc 
projcct owner to obtain the necessary 
pert inent Information. and to insure 
compatibility with othei- prolect pur- 
poses and with surcharge regulatlon. 
Major topics in the manual will in- 
clude: Authorizntlon and descrl:~tioll 
of the project. hydrometeorology. data 
collection and communication nct- 
works. hydrologic forecasting. the 
water control plan. and water resource 
management functtons. including re- 
sponsibilltics and coordination far 
water control decisionmaking. Special 
lnstruct,lons to the dam tender or res- 
ervoir manager on data collectlon. re- 
porting to hiahcr Federal authority. 
and on procedures to be followed In 
the event of a communication outage 
under emergency conditions. will be 
prepared as an exhibit in the manual. 
Other exhibits will Include coplcs of 
this regulation. letters of understand- 
ing consummating thls regulation. and 
the water control agreements. After 
approval by the Chief of Engineers or 
his duly authorized representative. thy 
manual will be furnished the project 
owner. 

(5) Water control agrcemenl. (1)  A 
water control diagram (graphical) will 
be prepared by the Corps of Engineers 
for eich projcct having varlable 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. Rescr- 
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 tenns of release sched- 
ules. runoff. nondamaging or other 
controlling flow rates donmstream of 
the damsite. and other factors 

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 releuse schedule 
will be signed by 8 duly authorized 
representalive of the Chief of Engi- 
neers. the project owner, and the dcs- 
ienakd opcmtlng agency. and will be 
used rs the bad? for carrying out this 



RULES AND REGULATIONS . 4 8 

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

(11) When deemed necessary by the 
Corps of Engineers. information given 
on the water control dlagrun or re- 
lease whedule wlll be supplemented by 
approprfate text to assure mutual un- 
derstandlng on certain detalb or other 
Important asptctr of the water control 
plan not covered In this requlatlon, on 
the water control dl- or In the re- 
lease schedule. This materfal will In- 
clude cluiflcatlon of any aspects that 
might otherwise result In unsatlsfac- 
tory proJect performance In the Inter- 
est of flood contol and/or navigation. 
Supplementatlon of the weement 
wlll be necessary for each proJect 
where the Corps of EngInetrs exer- 
cises the discretionary authority to 
prescribe the flood control rtqul.tlon 
on a day-to-day (real-time) bir. The 
agreement will Include delegation of 
the responslbillty. The document 
should .bo cite. rs appropriate. see- 
tlon 7 of the 1944 mood Control Act, 
the Federal Power Act and/or other 
congressional legislation authortzing 
comtructlon -/or dlnctlnq operation 
of the pro:ect. 

(111) All flood .control regulations 
publhhed In the P L S m u  -1- 
under thb section (part 208) of the 
code prfor to the data of this publica- 
tion whlch are listed in paragraph 
208.11te) am hereby superseded. 

(Iv) Nothing In thh  regulation pro, 
hIblts the promulgation of spccUlc 
regulatim for 8 project in compllurce 
with the authoridng sck when agree- 
ment on acceptable regulation8 cannot 
be reached between the Corps of E w  
nee= and the owner. 

(6) Hydmtt~bmtogtcd f ~ t r u m m :  
- tat ton The project owner wlll provlde 
Instrumentatlon In the tlcMty of the 
dPmlllte and dlI provlde communlcr- 
tlon equipment neceaury to record 
and trrrnsmit hydroraefcoroloqiul and 
reaerrtolr data to all .ppropriate Rd- 
eral authorities on 8 real-the bub 
unless there are extenuating drcum- 
stance8 or are otherwlm protrided for 
as a condttton of the license or permlt. 
For those proJcctr w h m  the owner r e  
talns responsibility for PerJ-time h- 
plementation of the water control 
plan. the owner will rlso provlde or ul 
range for the mcrsurement m d  m 
porting of hydromekorolodal -- 
eters re~uired wlthln m d  adjacent' to 
the watershed m d  downrtnrm of the 
damsItc, sufficient to regulate the 
project for flood control rad/or mvl- 
gation in .n effldmt m8aner. Whea 
data collection rtrtlom outdde t h e ' b  
mediate vkhlty of the damsite are rn 
qu tnd  urd fund8 for instalWon, ob- 
senmuon, 8nd main- us not 
available from other rourcu, the 
Corps of Enghetrs may agree to s h u a  
the costr for such statlonr with the 

priject owner. *AvallabIll ty of funds 
and urgency of data needs am factors 
whlch will be considered In- reachhe 
dechions on cost sharing. 

(7) meet sdetv. The project omner 
is mponslble for the safety of the 
dam and appurtenant fedlitles hnd for 
regulation of the proJect during sur- 
charge storage utlllzatlon.. Emphaols 
upon the safety of the dam Is especi.al- 
ly important in the event surcharge 
storage is utlllzed, which results when 
the toW s t o w e  space reserved for 
flood control fs exceeded. Any assfst- 
ance provlded by the Corps of n g l -  
nee= concerning surcharge requlatlon 
ls to be utlllzed at the discretion of the 
pmJect owner, and d v s  not relleve the 
owner of the responslbillty for aafety 
of the project. 

(8) NotWcation 9/ fhe b a e d  
publfc. The Corps of Engineers and 
other interested FWeral and State 
agencies, and the project owner will 
Jointly sponsor public Involvement ac- 
tivitiea, aa appropriate. to fully w p r k  
the general publlc of the water control 
plan. Publlc meetings or other effec- 
t he  meam of notlflcatlon and Involve- 
ment WU be held. with the lnltlal 
meeting king conducted aa early aa 
pnctiuble but not later than the t h e  
the project first h o m e s  ogcratlonal. 
Notice of the Initial publlc meetlng 
shall be published o n a  a week for 3 
consecutive weela In one or more 
newspapets of general circulation pub- 
llshed In each county covered by the 
water control plan. Such notice shall 
a h  be used when appropriate to 
Worm the publlc of moditlcatiom In 
the water control plan. If no nempa- 
per is publkhed In a county, the not ia  
8haU be publlshed In one or more 
newspakrs of general clrculatlon 
w l U  that county. For the purposes 
of thL section a newspaper L one 
quaUfled to publkh public notlce8 
under applicable State law. Notla 
ahall be glven In the event dgntltcmt 
problem are anticipated or exgcrl- 
aced that wUl prevent crtrrytng out 
the approved water control plan or In 
the went that an extreme water con- 
dttlon I8 expected that could produce 
m e r e  damage to property or loss of 
We. The meam for conveying thb In- 
f o m t l o n  shall be cornmemurate with 
the urgency of the atuation. The 
water control manual will be mrde 
89.Ullble for exmlnatlon by the -- 
e d  public upon m u &  at the wpm 
p t h k  of f lc~  of the COW of W- 
neen, pmject owner or ddgnakd op. 
m r l c n c p *  

(9) 0 t h ~  gcncrdfrcd Tequfrrmtnlr 
Jbt lbod mtrd and wvtgatfoa (1) 
t3tawe mace Ln thc rtccmln 8lle 
ated for flood antma1 and mvimtlon 
purpo#r shall be kept 8nllrb1e for 
those purpoaee in accordance wlth the 
water control agreement, and the plan 

of regulation in the water conrl 
manual. 

(I11 Any water Impounded In 1 I d  
flood control space deflned by l t 1 1  

water control agreement shall bc c v ; ~ ~  
uated as raplcRy as can be safclr i l l  

compllshed wlthout caustng doll 1 

stream flows to exceed the controlllrrt~ 
rates: 1.e.. releases from reservoir - 
shall be restricted Insofar 8s practlc-:I 
ble to quantltles whlch. In conjunct l o r 1  

wlth uncontrolled runoff downstrcn11. 
of the dam. wlll not cause water 1cvc.l. 
to exceed the controlling stages cl l r  
rently In force. Althougti conf11c.l.. 
may arise with other purposes. such L. 
hydropower. the plan or regulatlorl 
may require relesses to be completcl y 
curtailed In the Interest of flood co!:- 
trol or safety of the project. 

(111) Nothlng In the plan of regula- 
tlon for flood control shall be con- 
strued to require or allow dangerously 
mpld changes In magnitudes of rc- 
lersea Relesses will be made In a 
manner consistent with r,quiremenLs 
for protecthg the dam and reservoir 
from maJor damage during passage of 
the maximum deslgn f l d  for thc 
project. 

(Iv)  The project ouner shall monitor 
current reservoir and hydro- meteoro- 
logical conditions In and adjacent to 
the watershed and downstream of the 
damsite. as necesary. ThIs and any 
other pertinent Information shall be 
reported to the Corps of Ekglneers on 
a t he ly  bssia in kordance  with 
standing Instructions to the darn- 
tender or other means requested by 
the Corn  of Engtneers. 

tv) In all cases where the pr~ject  
owner retains ~ n s l b l l l t y  for real- 
tlme Implementation of the water con- 
trol plan, he shall make current deter- 
minations of: Reservoir inflow. flood 
control storage utilized, and scheduled 
releusr. He shall .bo determine stor- 
age space and release6 required to 
comply wlth the wakr control plan 
preacrlbed by the Corn  of Engineers. 
The owner shall report thb Informa- - 
tlon on a timely basis as requested by 
the Corps of Engineers. 

(Vl) The water control plan is subject 
to t e m p o w  modlflcatlon by the 
Corpr of Engineers If found necessary 
in time of emergency. Requests for 
and action on such modlflcatlons may 
be mrde by the fastest means of com- 
muniatlon available. The action 
trLm 8 h U  be confirmed In writlng 
the m e  day to the project owner and 
8hrll W u d e  justiflcrtion for the 
action. 
(a) The proJcct owner may tempo- 

NllY-devl.te from the water control 
' 

pl8a in the event an Lmmcdiate short- 
term deputure b dtemed necessary 
for m m m c y  rersonrr to protect the 
d e t y  of the dun, or to avoid other se- 
r f ~ ~  h8Zwd8. Such actions shall be 
Immediately reported by the fastest 
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means of communlcstlon available. Ace 
tlons shall be conflr:ned In wrttlng the 
same day to the Corps of Enylneets 
and shall Include justlflcatlon for the 
actlgn. Contlnuatlon of the devlatlon 
wlll requlre the expresa approval. of 
the Chlef of Englneera. or hls duly bu- 
thorlzed repraentatlve. 

tvlll) Advance approval of the Chlef 
of Engtneen. or h b  duly authorized 
reprrnentatlve. ls reuulred prlor to any 
devlatlon from the plan of realatton 
pnscrlbed or approved by the Corps 
of Engineers In the lnterwt of flood 
control and/or navlgatlon. cxapt  In 
emergency aituatlons provtdcd for In 
paragraph (dl( DXvll) of thk wetion 
When condl t lo~  appear to watt.nt a 
prolonged deviation from the ap- 
proved plan, the project owner rind 
the Corps of Engineen wlll Jointly In- 
vestigate and evaluate the proposcd 
deviatlon to lwure that t 9e overall In- 
tegrlty of the plan would not be 
unduly cornprombed. Approval of p m  
longed devlatlons will not be granted 
unless such lnvestigatlo~ and evalua- 
tions have been conducted the 
extent deemed necessary by the Chlef 
of Englneem, or hla designated repre- 
sentatlves. to fully substantlate the de- 
vlat ton. 

(10) Reufslonr. The water control 
plan and all srrroclated documents will 
be revised by the Corps of Engineers. 
ss neamwy. to reflect changed condl- , 

- tlons that come to bear umn flood 
control and navlgatlon. e.g.. realloca- 
tlon of reservoir rtorrrqe apace due to 
sedlmtntatlon or t d e r  01 storage 
span to 8 nelghbotlng pro)ect. Revi- 
don of the water control plan, water 
control agreement. water control dla- 
gram. or release schedule requlm a p  
p r o d  of the Chlef of Englneen or hls 
duly authorized representative. Each 
such revlslon shall be effective upon 
the date a p t d f l ~  in the wpmval. The 

ortglnal (signed doc.ument) water con- 
trol agreement shaIl be kept on file in 
the Offlce. CMef of Engineers. Depart- 
ment of the Army. Waahhqton. D.C. 
Copla of the agreement shall be kept 
on Hle and m r y  be obwned from the 
offlce of the project owner. or from 
the offlce of the approprlrte Divislon 
Englnccr. Corps o? Engineers. 

(11) Fedcrud Reufster. The following 
lnformatlon for each project subject 
to sectlon 7 of the 1944. Flood Control 
Act and other appllcable congresstonal 
acts shall be publlshed In the Frnaut 
Rmrstnr prlor to the tlme the pro- 
JecU becomes operat1on.l and 2rlor to 
any rlgnlflcant lrnpoundment before 
project completion or . . at ruch 
tlme aa the responslblllty for phydcal 
operation and malntenancc of the 
Corps of Engineers owned projects ls 
transferred to another entlty: (1) Res- 
ervolr, dam. and lake names. (11) 
stnam, county. and State correspond- 
ing to the damslte locatlon. (111) the 
maxlmurn current storage space In 
acre-feet to be reserved exclusively for 
flood control and/or navigation pur- 
Wes. Or any multiple-use apace (Inter- 
mlngledl when flood control or notlga- 
tion Is one of the purposes. wlth corre- 
~Oondln~ elevations h feet above 
mean sea level. md area Irr acns. at 
the upper and lower llmlts of sa~d 
space. (lv) the name of the projtxt 
owner, and (v) congressional leglsla- 
tfon aUth0IWng the project for Feder- 
al putlclpatlon. 

(el Z 8 t  q/ pmftclr The followlng 
tables. "Pertinent Project DU--Sec- 
tlon 208.11 Regulation," show the per- 
tinent datr for projects whlch are sub 
ject to t hb  rcgulatlon 
(Sea 7. Pub. L 78-834. 50 SuL. 890 (33 
U.S.C. 708): the Ftder@.mwer Act. 41 GtrL 
1063 (16 U.S.C. 791(A)); and Sec. B. Pub t 
85438. 68 8t.L. 503.) 
fFR Doc 78-29100 Flled I&-12-78: L45 am1 
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t k l l a 1 i n y a n  S n a I r Y i v e r  
Dam b 
Y u s e r v ~ ~ l  r 

h o v e r  Dam b GrloraJa 
l a k e  MraJ l r lver  

Haa~tjrv h t c s ~  5 .  bb-rk 
Du 4 h-mcrvu l r  ' f l a t head  Rlw. 

111Jlro Va. l r v  S. F a 9 1  h 
tbmbh*e  r vo 1 r tTda.ttr Cr eek 

J a w o t o v n  Ou J a u a  
4 k a o r v u t r  R iver  

k r r  Dam f f a t  head 
F la thead I r k .  Ytver 

I.yb1. b a r  k l l e  
4 Beaervo l r  Fuurche 

K t  n l n  b m  W. Cork 
4 b a e r v u l r  ' h l o m r n  River  

k u n b r b  F l u r l d a  
k a e  r v o l r  R lver  

laulm M. S r l t h  S lyarv  f o r k  
Ou b Reaervr l l r  Dla..L 

Udrr l o r  R lv .  
L l t r l e  &oJ l l t t l r  UIIod 

Y l v e r D a m b  k l v c r  
Reafrvrr l r  

h a a n  H.arcln &.a R i ve r  
Dam b R r r e r v o l r  

Loo L n o a  &a h n a a  
Dam b Crack 
Dr t cn t  l o n  Re.. 

L.1 C r r r k  b e t  Creeh 
Dam b keo. 

b v r u r l l  Drm b ih l te  Yo.-& 
b Beaervo l r  Crcrk 

Crook, lir 

a c - t t  I1PPT.R U W U  UPPER LOVtR I - ,  - 
1 . 8 5 3  9 . b  1083.0 15b.500 81,WC. Bureau of PL 10- 

Rec l a u r  t on  642 - Brrreru o f  PL 18- 
I e c  l a u t  t on  329 

40.0 ikn5.O 1 . 1  1.915 3,7:9 

6.6 1432.61 1429.8 2,555 2,085 
R m c l r u t ' l o n  534 

1219.0 2893.0 2803.0 125,560 120,000 Hontana FPC Yo. 5 
Puwm r b. - b r e a u  o f  PI. 78-53b 
k c l a u t l o a  - Bureau of  PL TO-5)C 
Rac l a u t  Lon 

39.0 8148 8413 - 622 62 k r o a u  o f  PL 84-485 
Roc 1-t ion - - * l a b a m  rod. t w e r  
P u - r b .  kt 

- 
R.cl.ut 100 

0 

I 

A l a b m  L 63-636 
P o w r  b. 

1 . 0  353.5 327.8 
Itrc l a u t  loo 
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PROJECT anrm 1, 

WAHE Sf R W (  STAT l ~ ~ O O D  CO~ROLI  NAV ICAT T ON I FLOOD U)KTROI./NAV ICAT ION 
STORAGE . CLCV. LIMITS AR EA I STOUC~ ELW. LIMITS 

LOO0 feet  m.a.1. ocrea ( 1WO feet  m.m.1. I 
ac- f t  UPPER UPPER L 1 c -  UPPER LOYLR UPPER Lbu- 

I I 
H o r k h r  Ferry Crmd 

Dam b L k e  
Uaah L. h d a o n  

Hoy f le ld  Du 
b Raservolr 

t k d l c  l ne  Creek 
Dam b k r r y  
St w k  t k .  

haaeyrock Dam 
Davlamon L k e  

( * o a k )  
River 

C o u l l t r  
Rlver 

Red 1c 1ne 
Creek 

21.1 125.0 415.0 

- - - 
Rec l a u t  l o n  

* 
1397.0 778.5 621.5 

1036.1 608) 5990 
RH 1 a- t i o n  

1.0.0 867.0 799.7 

Front i e r  ,h3 

Covl I t  r 
Rlver 

Umvajo Dam. Son Juan 
Reaervolr River 

W.u Exchequer t k rced  
Dam b t k e  River 

. McClure 
Nor tonDamb P r a i r I e D o 8  
Reaervcll r Creek 

Rlo Ar r lba  
b San Jurn.tU 
Tuolome.CA 

k c l a u t  i o n  

Rec l a u t  i o n  
0 bureau of 

k c l . u t  im 

- Bureau of 
lec l a u t  Im 

Ochocobm b Ochoco 
Rerervo1r Creek 

( h o v l l l e  b m  t r o t h e r  
b L k e  River 

Orb- b m  4 Snake 
Reaervolr a River 

~ P a c t o l a  Dam k p l d  

Crook, OR 

Butte. CA 

Baker. OR; . 
Adomr, I D  
Pmnlngt on,SD 

b Reaervolr 
Palloadea Dam 
b h a e r v o l r  

Creek 
Srr. ke 
Rlver 

W ~ Y  
Creek 

Odpn  
River 

Conejoa 
Rlvar 

Paolna Dam b 
k r e r v o i r  

Plnevieu Dam 
& Reservoir 

t l a t o r a  Dam 
b k a e r v o i r  

P r I a r t  k p l d a  
Dam 6 Reaemol 

Pr i n e v i l l e  b m  
b h a e r v o i r  

Cone Jor .CO 

Columbia 
Ir River 

Crooked 
Creek 
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Proaaer Creek 
b Rcaervolr 

Red Wlllov Dam 
1 b tbgh Butler 

lake 

Rocky R each Dam 
lake  b t  lac 

b a a  Dam b 

Proaaer Nevada, CA 
Creek 

Red U l l l w  I r o n t i e r ,  NB 
Creek 

W l l l w  Creek ~ n e v i l l e ,  ID 
Snake River 
Colurbla Chelan, UA 
River 

S l u l l t  Vh.tcom, WA 
Reaerv011 U v e r  

SavegeRlver  Savale Car re t t  , WD 
Dam b Re.. River 

Shadehill  Dam Grand Perkina, SD 
b k a e r v o l r  Rlver 

Shamta Dam b 
l ake  

Smith Mtn b 
Lreav l l l e  
Dam b l ea .  

Trenton Dam 
b Reservoir 

Turner Fa l l a  
Rea ( t n c l d e a  
Northl le ld  Mto 
Puqed  S to ra le  
Project  ) 

h r l t c h e l l  r k m  
4 Reaenmlr 

Upper blur 
Dam b k o r  
Lake 

Sacramento 
Rlver 

Roanoke 
Rlver 

Republican 
Rl ve r 

Connecticut 
Rlver (Brl lg8 
Brook) 

a y a w  
River 

L k e r  
Rlver 

W D  CO)(TROL/WIGATt0M FLOUD CO~ROL/MAV~CATIOW PRQ1CCT 
STORACE CLW. LIMITS AREA AR EA OW&R STORACE CLOI. LIMITS 

1000 f ee t  r.a.1. ac re. 1000 f ee t  m.a.1. AC re# 

- - - 1 . -  - - 
20.0 5741.2 5703.7 

e c l a u t  i o a  
48.9 2604.9 2 5 8 1 .  2,682 1,629 

l a u t  ion 

37.0 707.0 703.0 9,600 

ec l a u t  iol, 

?w.t b* 

0 - 
e c l a u t  i o a  

( l b  Spec l f i c  tC/W.v. S t o r a ~ e  

89.0 '651.5 623.0 3.690 2.6501 - - 
l a u t  ion - - - - - 1 220.63 724.0 655.0 4,BW 
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pZRL1,WEMT P,R?JPr DATA - SeCTION 208.41 

AUTR. 

RR;ImTIC)NS 

PROJECT 

EXCWSIVI! ' 
I c w r n b  . 

STATE : 

m:LT 1Pl.E-U:iL 

FLOOR ~ N T R O L I N A V I C A T I O N  
''Re STOPAGE ELFN. LIMITS 

1000 f e e t  1.8.1. ac  r cc 
-me-ft UPPER L0UT.R UPPER 

115.4 7665 7600 2,723 69.3 

151.6 571.5 560.0 14,400 9,600 

61.0 6037.0 5330.0 1,077 121 

191.0 3406.0 3327.0 4,600 90 

- - - - - 
- - - - 

74.0 779 0 771.0 10 ,700 7,7CO, 

- - - - - 
250.0 3610.0 3614.0 12,685 7 ,410 

v a l l e c l  t o  Dam Lorn Plnoa la Plat., 
Reservoir P lve r  Colorado 

Uai~ayum Dam & Columbla Grant ,  u A  
k r r e r v o t r  River 

Unnahlp Dam b ' Weber IUver S u m l t ,  UT 
Rockpor c 

Uerm Spr lnga  Mlddle f o r k  H.!heur. OR 
Dam 6 Re.. Malheur Rlv. 

u a t e r b u q  Dam L l t t l s  U v s r  Uashlngton, VT 
b Reaarvot r  

U r l a r h m b  G o s a  Cherokee, AL 
Reacrvot r  Rlver 

Well@ Dam b Colunbla Douglaa. WA 
Lake Pacerom River 

Ucbater Dam S. Fork Rook., M 
b Reaervol r  Solooon Riv. 

Y e l l w t a l l  Blghom Big urn, UT 
Dam b I l gho rn  Rlver 
IAke 

WNER , 

Rureau of 
I e c l a r a t  i o n  
Grrnt  Cnunt) 
PUDNO. 2 
Bureau of 
R e c l a m t  ion 
5 O W a l e I r r .  
~ 1 . t  b 502 
Bu. of Rec. 
S t a t e  of 
Verannt 
A l a b a u  
Power Co. 
Dou~1.m Cht)FPC 
PUD NO. 1 
bureau of 
Reclamnt i on  
Bureau of 
Ree l aaa t  ion 

StOFACE E1.W. LInlfS  -- AR-.!?! 
lUOO f e e t  m.m.1. mcrea 

a c - f t  UPI'ER UNlR I!Pf Ek LCUER --- 
- - - - 
- - - - .  - 
- - - 

- 1  - - - - - 

27.7 617.5 592.0 1,330 890 

397.0 575.0 564.0 50.000 30,;OO 

- 
183.4 1923.7 1892.45 8.480 3,766 

259.0 3657.0 36L0.0 17,298 12,685 

LDGIS. 

PL 61-289 
PL 68-192 
PPC No. 
2110-8 

PL 61-273 

- 
PL 78-534 

PL83-436 

No. 
2149 
PI. 534- 

78-2 
PL 78-531 
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RESERVOIR REGULATION PLAN FOR FLOOD CONTROL 

MARIAS RIVER 
BASIN MAP 

U. S. ARMY ENGINEER DISTRICT, GARRISON 
CORPS OF ENGINEERS, RIVERDALE, N .  D. 

JANUARY, 1 0 5 8  

P L A T E  .l> 



MARIA'S RIVER BASIN 
TlBE R DAM AND RESERVOIR 

. - . .  RESERVOI R REGULATION P L A N  
FOR FLOOD CONTROL 

BASIN MAP 
ABWE FORT PECK DAM 

U.S. ARMY ENGINEER DISTRICT, GARRISON 
CORPS OF ENGINEERS HIVERDAL E, N D. 

JANUARY I950 - 

SCALE IW MILES 
I0 5 0 10 20 30 40 
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DISCHARGE RATING TABLES 

.. . 

C 
GAGE HT.. 
I N  FEET 

FOR SELECTED STREAM GAGING STATIONS 

DISCHARGE I N  CUBIC FEET PER SECOND 
MarLas R i v e r  Marias R i v e r  T e t o n  R i v e r  Missour i  R i v e r  
N e a r  S h e l b y ,  near  C h e s t e r ,  near  D u t t o n ,  a t  V i r s e l l e ,  

Montana Montana Montana Montana 

FLOOD STAGES (feet) 

S h e l b y  - 1 3 . 0  
C h e s t e r  - 1 0 . 4  
D u t t o n  7 . 0  
V i r g e U e  - 1 7 . 0  

PLATE 4 



,f "'. 10 X 10 TO THE INCH. 7 X 10 INCHES 46 0703 -$ 9 .  
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Capacity- rt-d Thousands Of Acre-Feet 

=See l o t e s t  form 7-1686. Reservoir cabocity 
d irocotrons ond Areo -Capacity Curves ond h b l e .  

Scale Of Miles 

Contour I ntwvol- 20 Faat 

NOTE: 
This sheet was pmpard f- planetable sheets of h e  Morias- 

Canyon  Topoqmphy tohenby L.V. Bmnch, k r ' t  Enqt., U. S.a0\0qical  I N  PROJECT 

Survey, Reclamaiion Service, in 1902. The oriainal survey war mad. - YONTANA 

on U.S.G.S datum. This sheet -ted to u . s . ~ ~ G .  S. datum 
by showinq contours 8.3' lower than comspondinq~contoun 0 ~ 1 t h  ariqiml 
sheets (oriqinal U. S.G.3 daium + 8.3' = U.S.C.q G.S.daturn). 
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1 4 3 17 3 8 - 1 7  2 3 ' 2  13  
2 14 16 41 10 23 49 5 1 1  9 4.4 
3 57 44 41 23 42 91 14  25 21 71 
4 64 78 30 36 58 110 2 6 - 4 5  33 89 
5 90 106 24 41 66 102 38 57 38 84 
6 102 114 20 40 68 87 47 62 38 73 
7 101 109 16 35 65 73 54 54 33 54 
8 93 97 13 30 61 67  54 45 29 57 
9 86 86 11 25 55 56 51 39 25 51 

10 79 78 10 22 49 5G 46 34 22 45 
11 73 70 8 19 4 45 41 30 19 41 
12 67 64 7 17 bo 4a 37 26 17 36 
13  61 58 6 16 37 55 9 t 2 3  15 32 
14 56 52 4 14 34 32 31 20 13 28 
15 51 47 3 13 31 27 28 18 11 25 
16 46 42 2 1 2  28 24 25 15 9 22 
17 42 37 1 10 26 21 23 13 8 19 
18 38 33 9 23 18 20 12 7 16 SCALE : Miks 

19 34 29 8 21 15  18 11 6 14 10 0 I0 30 40 
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X) W 25 6 19 12 16 9 5 12 
21 27 22 5 17 10 14 8 4 9 
22 24 19 4 14 8 1 3 7 3  8 
23 21 16 3 12 6 1 1 6 2  6 
24 18 13 2 10 t 1 0 4  1 4 
25 15 lo 1 9  3 8 3 3 
26 13 8 7 2 7 2 2 
27 11 6 6 I 6 1 1 
28 9 4 5 5 
29 7 3 4 4 
30 5 2 3 3 
31 4 1 2 2 
32 3 1 1 
33 2 
34 1 
35 
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