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INTRODUCTION 

Purpose: 

Scope: 

This Operating Plan was developed pursuant to the 
Agreement between the Government of the United States 
of America and the Government of Canada for water 
supply and flood control in the Souris River Basin 
(hereinafter referred to as "the subject Agreement.") 

It provides for operation of the Souris Basin Project 
and sets forth a framework for completing project 
specific Reservoir Regulation Manuals. 

The Operating Plan is limited to the operation of t h e  
Souris Basin Project in the Souris River Basin i n  
Saskatchewan, Canada, and North Dakota, United 
States of America, in accordance with the subject 
Agreement. 

Objectives : The objectives of the Operating Plan are: 

- To provide 1-percent (100-year) flood protection at 
Minot, North Dakota; 

- To provide flood protection to urban and rurzl 
areas downstream from Rafferty Dam, Alameda Dan, 
and Lake Darling Dam; 

- To ensure, to the extent possible, that t5e 
existing benefits from the suppl; of water in the 
Souris River Basin and the supply of water to the ~- ~ 

Souris Basin Project are not compromised. 

Document : This Operating Plan establishes guidelines fclr 
operation of the Souris Basin Project. It also 
includes the following information on the operation cf 
the Souris Basin Project: data on the physical 
characteristics of the dams and reservoirs, rules f s r  
flood and non-flood operation, and procedures f D r  
communication and exchange of information. This 
Operating Plan was developed based on computer 
simulation of floods having temporal and spatial 
characteristics of those actually experienced in 

is recognized that this Operating Plan may not cover 
all possible flood circumstances, and it may 5e 
necessary to jointly agree on changes to the Operating 
Plan. It will be necessary for agencies directly 
responsible for the daily operation of each 
improvement covered by this Operating Plan to develcp 
detailed Reservoir Regulation Manuals to operate :he 
reservoirs in accordance with the terns of the subjecz 
Agreement. A Basin map is shown in figure A - 1 .  

floods of 1969, 1974, 1975, 1976, 1979, and 1982. I t  

A- 1 



Forecasting: The ability to provide increased flood protecticn 
(including the ability to limit flows at Minot ts 
5,000 cfs for floods up to the l-percent event) 
while optimizing the potential supply of water in the 
Souris River Basin is dependent upon the accuracy of 
the estimates of runoff provided to the agencies 
riEp3nsibl e for the Uaiiy operation of each 
imp emen e ruTiE€T estimates 
used in this Operating Plan are: runoff volume, 
30-day; runoff volume, 90-day; Shemood Crossing 
uncontrolled runoff volume; and runoff volume, 9 0 -  
percent, 90-day. Data used to develop the runoff 
estimates are gathered by Environment Canada and 
Saskatchewan Water Corporation in Canada and t h e  
National Weather Service in the United States. As 
noted in Section 2 . 4 ,  new estLrn$XLnnq techniques 
will be developed. If the n w -  egtimating techniques 
c m m m e - l z d  for t h e  four items listed above, 
(with sufficient accuracy to meet the d c a l  
objectives of f lood control and water conservation), 
then the Operating Plan will be modified to use 
existing methods of estimatinqrunoff, - 

A- 2 
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1.0 TERMINOLOGY 

1.1 Glossary of Terms and Definitions 

Alameda Dam 

Authority 

Bankfull capacity 

Boundary Dam 

Boundary Diversion 

Channel 

Canadian reservoirs 

Control point 

Controlled volume 

Drawdown 

Estimate 

The dam which will be constructed on Moose 
Mountain Creek in the Province of 
Saskatchewan approximately four kilometres 
upstream from its confluence with the Souris 
River. 

The Souris Basin Development Authority. 

The maximum flow that a given watercourse can 
convey in a specified reach without the 
water level rising above the level of either 
bank. 

An existing dam located on Long Creek 
approximately seven kilometres in a 
southwesterly direction from the City of 
Estevan in the Province of Saskatchewan. 

A channel that will be constructed in the 

Province of Saskatchewan with a maximum 
capacity of 60 m 3 / s  (2,100 cfs) to allow the 
conveyance of water from the Boundary 
Reservoir to the impoundment behind Rafferty 
Dam. 

A collective term for Rafferty Reservoir, 
Boundary Reservoir, and Alameda Reservoir. 

A streamflow gaging station or dam which is 
used to develop operating decisions f o r  

Rafferty Reservoir, Alameda Reservoir, 
Boundary Reservoir, and Lake Darling 
Reservoir. 

The volume of runoff that can be 
flood controlled by using ava i 1 ab 1 e 

control storage. 

The physical act of lowering the pool 
l e v e l  of a reservoir through controlled 
releases. 

A value based on the best judgment cf 
qualified personnel using all available 
data. 
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Flood control storage 

Full Supply Level 

Lake Darling Dam 

Local flow 

Maximum allowable 
flood level 

Maximum level prior 
to spring runoff 

Minimum supply level 

Natural flow c - 3  
1-percent flood 
(100-year flood) 

Rafferty Dam 

Releases 

The volume below the maximum allowable water 
level in a reservoir to store flood event 
runoff. 

The maximum elevation that the reservoir 
(FSL) pool is allowed to attain when 
operations are not directed at achieving 
flood control benefits. 

An existing structure which is part of the 
Upper Souris 'National Wildlife Refuge located 
on the Souris River approximately 25 
kilometres in a northwesterly direction from 
the City of Minot in the State of North 
Dakota. 

The runoff that occurs between two given 
locations. 

The highest level a reservoir is allowed 
to reach while storing water for flood 
control purposes. When a reservoir reaches 
this level, any flows into the reservoir 
must be spilled. 

The reservoir level which must not be 
runoff , exceeded prior to the spring 

regardless of the predicted volume of runoff. 

The lowest level at which water can be 
released from a reservoir (invert of 
conduits). 

The volume \ of runoff determined by tke 
aternat ional Souris River B03Y.d - - Control. Y 

A runoff event which is estimated t=, 
generate a total 30-day continuous flc:.; 
volume equal to 721,000 cubic decametres 

2t (584,500 acre-feet) as determined 
Sherwood Crossing based on data recorded 2: 
that station prior to 1986. 

The dam which is under construction at a 
location on the Souris River approximately 
six kilometres upstream in a northwesterly 
direction from the City of Estevan in t h e  
Province of Saskatchewan. 

The controlled discharge of wate r  frzz 2 
reservoir other than s p i l l s .  
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Reservoir level 

Reservoir Regulation 
Manual 

Run0 f f 

Runoff volume, 30-day 
(30-day volume) 

(90-day volume) 
Runoff volume, 90-day 

Runoff volume, 
90-percent, 
90-day 

Saskatchewan works 

Sherwood Crossing 

Sherwood Crossing 
uncontrolled 
runoff volume 

Souris Basin 
P r o  j ect ( P r o  j ect) 

S p i l l s  

The static water surface elevation of a 
reservoir. 

A document which is to be used as a guide by 
the responsible agency in the day to day 
operation of a reservoir. The manual shall 
discuss the following topics: description 
of the project, history of the project, watershed characteristics, data collection 
and communication networks, hydrologic 
forecasts, the water control plan, 
water control management. 

The flow of water in a watercourse in 
response to rainfall or snowmelt or a 
combination of rainfall and snowmelt. 

and 

Maximum 30-consecutive-day runoff volume 
that occurs in any water year. 
Maximum 90-consecutive-day runoff volume 
that occurs in any water year. 
The estimated 90-day volume Of 
unregulated runoff with a 90-percent 
probability of being equalled or exceeded k3y 
the actual runoff. 

The works described in Article 111 of the 
subject Agreement in Saskatchewan, Canada, 
to include Rafferty Dam, Alameda Dam, and 
the Boundary Diversion Channel. 

The International gaging station, number 
05114000 (05ND007), latitude 48:59:24, 
longitude 101:57:28, on the Souris River, 
0.8 mile downstream of the International 
boundary. 

The uncontrolled volume from the Canadian 
Reservoirs, if any, and the local flow between the Canadian Reservoirs end 
Sherwood Crossing. 

The development and operation of 
Saskatchewan works in Canada : 
oueration of  t h e  existing Bo 
Reservoir in Saskatchewan and the ope 
of the existing Lake D a r l i n g  R e s  
in North Dakota in the United States 

the 
the 

uncary 
ratio::  
ervclr 

The uncontrolled discharge of water f r o 3  a 
reservoir. 
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Target drawdown level A pool level to which a reservoir should be 
lowered in response to estimated sp r i l ?g  
runoff so that the desired level of flocd 
protection will be provided. 

Target flow The instantaneous flow at a given 
location that should not be exceeded 
during a given f lood  event as a result of 
releases from a reservoir or reservoirs. 

Temporary target flow A target flow at Sherwood Crossing that has 
been modified to take into account 
available storage in Lake Darling. 

Uncontrolled volume The volume of runoff that cannot be 
controlled by the available flood contrcl 
storage. 

Unregulated flow That flow that would occur at Sheriiocd 
at Sherwood Crossing Crossing if Rafferty Dam and Alameda Dam were 

not in place. 

Water year 

Westhope Crossing 

1.2 Abbreviations and 

October 1 to September 30. 

The International gaging station, nunber 
05NF012 (15124000), latitude 4 8 : 5 9 : 4 7 ,  
longitude 100:57:29, on the Souris River 1 . G  
kilometres upstream of the International 
boundary. 

Symbols 

Following is a list of abbreviations and symbols used in t h i s  
Operating Plan: 

ac-ft - acre-feet 

cfs - cubic feet per second 

dam3 - cubic decametre 

ft - feet 

m - metre 

In3/ s - cubic metres per second 

km - kilometre 
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1.3 Conversion Factors 

As provided in the subject agreement, the following table may be 
used to convert measurements in the English (United States) 
system of units to the SI or metric (Canadian) system of units. 

Multiply English Units To obtain SI Uni ts 

---- millimetre (mm) 

Area 
square mile (mi)---------- 2 2.590 

cubic foot per second------ 
(cfs) 

acre-foot (ac-ft)---------- 

f o o t  per second (ft/s) ----- 

foot per mile (ft/mi) ------ 

1 hs. = 10,000 m2 == 

1,000 m3 == 1 dam3 = 

---- square kilometre ( km2) 

square metre (m') ---- 4046.9 

Flow 
0.02831685 ---- cubic metre per second 

(m3/s) 

Volume 
1.233482 cubic decametre ( dam3) ---- 
Velocity 
0.3048 ---- metre per second (m/s) 
Slope 
0.1894 metre per kilometre ---- 

( m / k m )  

ha x 2.471054 = acre 

dam3 x 0.811 = ac-ft 

2.0 HYDROMETEOROLOGICAL DATA NETWORK 

2.1 General 

The collection and distribution of hydrologic end 
meteorological data in the Souris River basin involves government 
agencies in the United States and Canada. The data collection 
network is vital to the successful operation of Rafferty 
Resenoir. Boundarv Reservoir, and Alameda Reservoir in Canada and 
Lake Darling in &the United States. The network may be modifie5 
from time to time. The data collection network is operated by the 
following agencies. 
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Canada 

In Canada, the Water Resources Branch operates and maintains a 
network of hydrometric stations to record streanflow and wacsr 
levels and the Atmospheric Environment Service operates and 
maintains a network of meteorological stations. Beth the Water 
Survey of Canada and the Atmospheric Environment Service are part z f  
Environment Canada, a Federal government agency. In addition, the 
Saskatchewan Water Corporation, a Provincial Crown Corporation, 
operates a number of snow course stations in the basin. The 
purpose of the snow course measurements is to provide additional data 
for estimating spring runoff. 

United States 

In the United States, the U.S. Geological Survey operates and 
maintains a network of hydrometric stations to record streanflsw 
and water levels, and the National Weather Service operates ar.2 
maintains a network of meteorological stations. Both organizaticx 
are Federal agencies. In addition to the meteorological 
stations, the National Weather Service undertakes aerial gac?,a 
surveys to provide additional snow data for estimating spring runoff. 

The networks operated by these agencies are shown on the map i n  
figure A-2 and are described in the following section. 

2 . 2  Station Networks 

The existing hydrometric station networks are shown on Table 2.1 f z r  
Canada and on Table 2 . 2  for the United States. 

The existing meteorological station networks are shown on Table 2.3 
for Canada and on Table 2 . 4  f o r  the United Stztes. 

2 . 3  Additional Stations 

Gages and method.; w- to neasure inflow, pcz: 
levels, and downstream flows for Rafferty Reservoir and f c r  
Alameda Reservoir. Additional gaging stations may be added :s 
ensure the appropriate operation of  the Project. 

2 . 4  Data Collection, Estimating, and Coordinztion 

Close coordination and exchange of data will be maintained by the 
Government of the United States and the Government of Canada 
facilitate Project operation, with particular reference to p r e -  
f l o o d  drawdown. Other items will be detailed in the Reservcir 
Regulation Manual. 

J -  

\\based on the mutual agreement of the Parties end will be included 2 s  
a p a r t  of the Reservoir Regulation Manuals, which will be written at 

later date. 
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TABLE 2.1 
HYDROMETRIC STATION NETWORK FOR SOURIS BASIN IN SASKATCHEWAN 

Station Station Name Location 
No. Latitude Longitude 

05NA003 Long Creek at 49 00 01 103 21 08 Flow; auto recorder; 
(05113360) Western Crossing Telemark 

05NA004 Long Creek near 49 15 32 103 57 22 Flow; auto recorder; 
Maxim seasonal 

05NA005 Gibson Creek 49 29 02 104 20 11 Flow: auto recor5er; 
near Radville seasonal 

05NA006 Larson Reservoir 49 28 30 104 16 50 Water level; auto 
near Radville recorder 

05NB001 Long Creek near 49 06 15 103 00 48 Flow; auto recorder 
Estevan 

05NB009 Souris River nr. 49 04 34 102 45 53 Flow; auto recorder 
Roche Percee 

49 47 11 104 02 16 Flow; auto recorder; 05NBOll Yellow Grass 
d i t c h  near seasonal 
Yellow Grass 

05NB012 Boundary Res. 49 05 49 103 0 1  28  Water level; a u t o  
near Estevan recorder 

05NB014 Jewel Creek nr. 49 23 10 103 42 42 Flow: auto recorder; 
Goodwater seasonal 

49 30 08 103 43 07 Water level: auto 05NB016 Roughbark Res. 
near Weyburn recorder 

05NB017 Souris River nr. 49 29 37 103  39 44 Flow: auto recorder; 
Halbrite seasonal 

0SNB018 Tatagwa Lake Dr. 49 35 5 8  103 56 50 Flow: auto recorzer; 
near Weyburn seasonal 

05NB020 Nickle Lake n r .  49  36 33 103 47 28 Water level; auto 
Weyburn recorder 

05NB021 Short Creek n r .  49 01 52 102 50  57 Flow; auto recorder 
(05113800) Roche Percee 

05NB022 Dead Lake Res. 49 17 23 103 26 40 Water level: a ~ t 3  
nezr Midale recorder 

05NB025 Souris River 4 9  sa 3 7  i o 4  0 4  3 3  Flow; auto recorder; 
seasonal neer Lewvan 
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TABLE 2.1 (cont.) 

Station Station Name Location Type No. 
HYDROMETRIC STATION NETWORX FOR SOURIS BASIN IN SASKATCHEWAN 

Latitude Longitude 

05NB029 Dead Lake - 49 17 23 
Souris River 

103 26 40 

104 00 54 

104 11 24 

103 00 54 

Water level; auto 
recorder 

Flow: auto recorder: 
seasonal 

Souris River 49 46 10 
near McTaggart 

05NB030 

Flow: auto recorder: 
seasonal 

Souris River 49 59 20 
near Bechard 

05NB031 

Flow: auto recorder; 
seasonal 

Moose Mountain 49 52 23 
Creek below 
Moose Mountain Lake 

05NC001 

Water level; auto 
recorder 

'Moose Mountain 49 53 29 
Reservoir nr. Corning 

103 01 58 05NC002 

05ND001 

05ND004 

05NF006 

0 5NF0 10 

05NF013 

Flow: auto recorder 102 01 42 Souris River 49 11 02 
nr. Glen Ewen 

Flow: auto recorder: 
seasonal 

Moose Mountain 
Creek nr. Oxbow 

49 13 58 

49 13 17 

49 35 03 

49 2 4  51 

102 13 41 

Flow; auto recorder; 
seasonal 

101 43 06 Lightning Creek 
near Carnduff 

Flow: auto recorder: 
seasonal 

101 50 52 Antler River 
near Wauchope 

Flow: auto recorder: 
seasonal 

101 31 36 Gainsborough 
Creek near 
Starthoaks 

Flow: manual 
recorder: Extrene 
flow only 

103 01 17 Souris River at 
$18 Highway 

49 07 42 24-131 

Flow; manual 
recorder; Extrene 
flow only 

102 59 32 Souris River at 
#47 Highway 

49 07 11 24-132 

Flow; manual 
recorder: Extrece 
flow only 

102 11 08 49 13 04 Souris River at 
Oxbow 

24-133 

Flow: manual 
recorder;  Extreme 
flow only 

Souris River at 
Pulfer's Farm 

49 40 50 103 54 09 
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TABLE 2.2  
NETWORK FOR SOURIS BASIN IN NORTH DAKOTA HYDROMETRIC STATION 

Station 
No. 

Station Name Location 
La ti tude 

48 59 24 

Long i. tude 

101 57 2 8  05114000 Souris River 
nr. Shemood 

Flow; auto recorder: 
Telemark 

05115500 Lake Darling 
near Foxholm 

48 2 7  27 101 35 14 Water level; auto 
recorder 

05116000 Souris River 
near Foxholm 

48 22 20 101 f ; O  18 Flow: auto recorder: 
Telemark 

Des Lacs River 
near Foxholm 

Flow: auto recorder; 
Telemark 

05116500 48 22 14 101 284 11 

48 14 45 101 22 15 05117500 Souris River 
above Minot 

Flow; auto recorder: 
Telemark 

Souris River 
near Verendrye 

Flow; auto recorder 05120000 48 09 35 

48 10 14 

48 30 20 

48 59 05 

48 35 20 

48 35 03 

48 48 46 

100 43  45 

100 32 20 

100 26 04 

100 20 52 

100 26 30 

100 51 44 

100 51 46 

Wintering River 
near Karlsruhe 

Flow; auto recorder 05120500 

Souris River 
near Bantry 

Flow; auto recorder; 
Telemark 

05122000 

05123000 Lake Metigoshe 
near Bottineau 

Water level: auto 
recorder 

Willow River 
near Willow City 

Flow; auto recorder 05123400 

Deep River 
near Upham 

Flow; auto recorder; 
Te 1 emark 

05123500 

05123900 Boundary Creek 
near Landa 

Flow: auto recorc?e-r 

Souris River 
near Westhope 

Flow: auto recorder 05124000 48 59 47 100 57 29 

A-13 



TABLE 2.3 
METEOROLOGICAL STATION NETWORK FOR SOURIS BASIN IN SASKATCHEWAN 

Station Name Station Location Observing Programs * 
Latitude Longitude TE PR HW RR ST EV SU SS NS b:S 

Alameda 
Amulet 
Arcola COA 
Bechard 
Broadview 
Carlyle 
Carlyle 
Carlyle C-7 
Carnduf f 
Ceylon 
Davin 
Davin 
Davin 
Estevan 
Estevan A 
Estevan C-9 
Fertile 
Fleming S. 
Francis 
Frobisher 
Gainsborough 
Glenavon 
Handsworth 
Handsworth 
Heward 
Hitchcock 
Hume 
Indian Head 
CDA 
Indian Head 
PFRA 

4010150  
4010240  
4010540  
4010879  
4011160  

4011250  
4 0 1 1 4 4 1  
4012162  
4012165  
4012166  

4012400  

4012485  
4 0 1 2 5 2 5  
4 0 1 2 7 2 0  

4012790  

4013098  

4 0 1 3 2 2 1  

4013480  

4013490  

49  2 4  1 0 2  1 6  X 
49 3 7  1 0 4  44  x x  
49 38  102  32 X 
5 0  03  1 0 4  1 3  x x  
5 0  23  102  3 5  x x x x x x x x x  
49 38  1 0 2  17 x x  
49 39 
4 9  3 9  1 0 2  2 0  
49 1 3  1 0 1  4 5  X 
49 2 4  1 0 4  3 9  x x  
5 0  2 4  1 0 4  11 X 
5 0  2 2  1 0 4  09  X 
5 0  23 1 0 4  10  x x  X X 
4 9  0 5  
49  0 4  1 0 3  00 x x x x x x x x ~  
49 0 8  
49 2 0  1 0 1  2 7  x x  
5 0  02 1 0 1  3 5  X 
5 0  0 7  1 0 3  5 5  x x  

1 0 2  09 X 
49 1 8  1 0 1  32  X 
50 1 2  103 08  X 
4 8  5 1  1 0 2  5 2  x x  

1 0 3  02  X 49 53  
49 4 5  1 0 3  09 x x  

1 0 3  1 0  X 49 1 5  
1 0 3  3 7  X 49 4 0  

1 0 2  1 6  X 
X 

1 0 2  5 9  X 

1 0 2  5 6  X 

49 1 3  

5 0  32  1 0 3  4 0  x x  
50 3 1  1 0 3  4 1  x x  

Kipling 4014040  50 1 2  1 0 2  44  x x  
Kisbey 49 40  1 0 2  4 5  

X 

x x x  

X 

X 

:.: 

*TE - Temperature EV - Evaporation 
PR - Precipitation SU - Sunshine 
HW - Hourly Weather SS - Snow Survey 
RR - Rate of Rainfall NS - Nipher Snow Measurements 
ST - Soil Temperature WS - Windspeed 
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TABLE 2.3 (cont.) 
METEOROLOGICAL STATION NETWORK FOR SOUliIS BASIN IN SASKATCHEWAN 

Station Name Station Location Observing Programs * 
Latitude Longitude TE PR HW RR ST EV SU SS NS T\7S 

Macoun 
Maryf ield 
Maxim 
Midale 
Moose Mountain 

Moosomin 
Neptune 
Neptune S. 
Noonan N. D. 
Odessa 
Oungre 
Oxbow 
Oxbow 
Radville CDA 
Redvers 
Torquay 
Trossachs N.E. 
Trossachs S. 
Wapella - 
Newfinland 
Wawota 

Reservoir 

4014870 
4015045 

4015160 

4015344 
4015360 

4015648 

4015800 

4016400 
4016522 
4018105 

4018508 
4018678 

Weyburn 
Weyburn 2 4018762 
Willmar 4018960 
Yellow Grass 4019040 

49 14 103 14 X 
49 50 101 32 x x  
49 19 103 57 
49 24 103 25 x x  
49 53 103 02 x x  
50 09 101 40 x x  
49 22 104 06 
49 19 104 02 
48 57 103 03 
50 20 103 41 x x  
49 09 103 45 
49 19 102 07 x x  
49 14 102 07 
49 30 104 17 X 
49 32 101 42 x x  
49 05 103 30 X 
49 36 104 11 
49 34 104 17 

50 27 101 56 x x  
49 56 101 58 x x  
49 40 103 53 
49 40 103 51 X 
49 25 102 30 X 
49 48 104 10 x x  

X 

X 

X 
X 
X 

X 

X 

X 
X 

x x x  
X 

x 

*TE - Temperature EV - Evaporation 
PR - Precipitation SU - Sunshine 
HW - Hourly Weather SS - Snow Survey 
RR - Rate of Rainfall NS - Nipher Snow Mezsurenents 
ST - S o i l  Temperature WS - Windspeed 
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TAB= 2 . 4  
METEOROLOGICAL STATION NETWORK FOR SOURIS BASIN IN NORTH DAKOTA 

Station Name 

Ambrose 
Belcourt 
Berthold 
Bottineau 
Bowbell s 
Butte 
Columbus 
Crosby 
Drake 8NE 
Fortuna 1W 
Foxholm 7N 
Granville 
Kenmare 
Lake Metigoshe 
Max 
Minot FAA 
Minot E x p .  St. 
Mohall 
Rolla 3NW 

Sherwood 3N 
Tagus 
Tower NE 
Upham 3N 
Westhope 

Rugby 

Location Observing Programs * 
Latitude Longitude PR TE SS Kw SU 

49 00 
48 50 
48 19 
48 50 
48 48 
47 50 
48 5 5  
48 5 4  
48 02 
48 55 
48 20 
48 16 
48 40 
48 59 
47 49 
48 16 
48 11 
48 48 
48 5 4  
48 21 
49 00 
48 20 
48 21 
48 37 
48 55 

103 28 
99 45 

101 44 
100 27 
102 15 
100 40 
102 5 0  
103 18 
100 17 
103 49 
101 33 
100 51 
102 06 
100 21 
101 18 
101 17 
101 18 
101 31 
99 40 
100 00 
101 38 
101 56 
100 2 4  
100 4 4  
101 22 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X ,. .. 

*PR - Precipitation 
TE - Temperature 
SS - Snow Survey 
HW - Hourly Weather 
SU - Sunshine 
EV - Evaporation 

3.0 CONTROL POINTS 

3.1 Rafferty Dam 

The relevant data for this control point are presented on Tables 2 . :  
and 3.2. The elevation-area-capacity Curves are shown on Plate >.-:, 
In the event of a discrepancy, the tabulated v a l u e s  will be u s e d ,  
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T a b l e  3 . 1  
DATA FOR RESERVOIRS 

D e s c r i p t i o n  E 1 eva t i on T o t a l  S t o r a g e  

R a f f e r t v  Reservoir  
Maximum a l lowab le  

f lood l e v e l  
6 3 3 , 0 0 0  dam3 

( 5 1 3 , 0 0 0  a c - f t )  
5 5 4 . 0 0  m 

( 1 8 1 7 . 5 9  ft) 

4 3 9 , 6 0 0  dam3 
( 3 5 6 , 4 0 0  a c - f t )  

F u l l  supp ly  l eve l  5 5 0 . 5 0  m 
(1806.10 f t )  

3 9 4 , 0 0 0  dam3 
( 3 1 9 , 0 0 0  a c - f t )  

1 3 , 0 0 0  dam3 
( 1 0 , 0 0 0  a c - f t )  

Normal l eve l  p r i o r  
to s p r i n g  runoff  

5 4 9 . 5 0  m 
( 1 8 0 2 . 8 2  ft) 

M i n i m u m  supply l e v e l  5 3 7 . 5 0  m 
( 1 7 6 3 . 4 5  ft) 

Boundarv Reservoir  
F u l l  supply  l eve l  6 1 , 5 0 0  dam3 

( 4 9 , 8 0 0  a c - f t )  
5 6 0 . 8 3  m 

( 1 8 4 0 . 0 0  ft) 

2 4 , 9 0 0  dam3 
( 2 0 , 8 0 0  a c - f t )  

Minimum supply leve l  5 5 3 . 2 1  rn 
(1815.00 ft) 

A l a m e d a  Reservoi r  
Maximum al lowable 
f lood  l eve l  

1 8 9 , 6 0 0  dam3 
( 1 5 3 , 7 1 0  a c - f t )  

5 6 7 . 0 0  rn 
( 1 8 6 0 . 2 4  ft) 

1 0 5 , 5 0 0  dam3 
( 8 5 , 5 3 0  a c - f t )  

9 4 , 2 4 5  dam3 
( 7 6 , 4 0 0  a c - f t )  

Full supply level 5 6 2 . 0 0  m 
( 1 8 4 3 . 8 3  f t )  

Normal l e v e l  p r i o r  
t o  s p r i n g  runoff  

561.00 m 
( 1 8 4 0 . 5 5  f t )  

5 0 , 7 0 0  dam3 
(41,100 a c - f t )  

Minimum supply l eve l  555.85 m 
( 1 8 2 3 . 6 5  ft) 

L a k e  D a r l i n s  Reservoi r  
Maximum a l lowable  

f l o o d  l e v e l  
1 6 0 1 . 0 0  f t  
( 4 8 7 . 9 8  m )  

1 5 8 , 6 0 0  a c - f t  
( 1 9 5 , 6 3 0  dam3) 

F u l l  s u p p l y  l eve l  1597.00 ft 
(486 .77  m )  

1 1 0 , 0 0 0  a c - f t  
( 1 3 6 , 0 0 0  dam3) 

Minimum s u p p l y  l e v e l  1 5 7 7 . 0 0  f t  
( 4 8 0 . 6 7  m )  

3 , 5 0 0  a c - f t  
( 4 , 3 0 0  dam3) 
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Table 3.2 
SUMMARY OF RAFFERTY ELEVATION-AREA-CAPACITY DATA 

Elevation Storage 
metres feet dam3 ac-ft 

547.5 1796.26 305287 247500 Maximum required drawdown (1) 
549.5 1802.82 392371 318100 Normal drawdown (2) 
550.5 1806.10 439613 356400 FSL 
554.0 1817.59 632776 513000 Maximum storage level 

Elevation Surface Area Storage 
metre feet ha acres dam3 ac-ft 

535.0 
537.0 
538.0 
540.0 
545.0 
546.0 
547.0 
547.5 
549.0 
549.5 
550.0 
550.5 
551.0 
551.5 
552.0 
552.5 
553 0 
553.5 
554.0 

9 5 5 . 0  

rr 

1755.25 
1761.81 
1765.09 
1771.65 
1788.06 
1791.34 
1794.62 
1796.26 
1801.18 
1802.82 
1804.46 
1806.10 
1807.74 
1809.38 
1811.02 
1812.66 
1814.30 
1815.94 
1817.59 
1820.87 

0 0 
807 1992 

14 64 3614 
2495 6159 
3574 8822 
3795 9367 
4022 9928 
4134 10205 
4480 11060 
4599 11353 
4719 11649 
4881 12048 
5045 12454 
5212 12866 
5407 13347 
5605 13836 
5807 14334 
6012 14841 
6222 15360 
6651 16418 

0 
4737 

16159 
56370 

209075 
245833 
284811 
305287 
369675 
392371 
416547 
439613 
464406 
490062 
516582 
543966 
572459 
602063 
632776 
697041 

0 
3840 

13100 
45700 
169500 
199300 
230900 
247500 
299700 
318100 
337700 
356430 
376500 
397300 
418800 
441000 
464100 
488100 
513000 
565100 

1. Assuming starting elevation of 547.5 metres, 
f l o o d  control storage available would be 632,7736 
(513,000) - 305,287 (247,500) = 327,489 dam 
(265,500 ac-ft) (FSL = 550.5(. 

2. Assuming starting elevation of 549.5 metres, 
f lood  control storage available would be 632,7736 
(513,000) - 392,371 (318,100) = 240,405 dam 
(194,900 ac-ft) (FSL = 550.5(. 
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3 . 2  Boundary Dam 

T h e  r e l e v a n t  d a t a  f o r  this c o n t r o l  point a r e  shown on Tables  3.1 
and 3 . 3 .  

Table 3.3 
SUMMARY O F  BOUNDARY ELEVATION-AREA-CAPACITY DATA 

Eleva t ion  S to rage  
metre feet  dam3 a c - f t  

557.8  1 8 3 0 . 0  4 4 7 2 5  36259  ,Max r e q u i r e d  drawdown (1) 
560.8 1 8 4 0 . 0  6 1 4 8 0  49845  FSL, Normal, & Max. 

Eleva t ion  Sur face  Area S to rage  
metre f e e t  ha a c r e s  dam3 a c - f t  

554.7  
5 5 5 - 5  
556.3 
557.0  
557.8 
558.5  

./ 

559.3 
5 6 0 . 1  
560.8 

1 8 2 0 . 0  
1 8 2 2 . 5  
1 8 2 5 . 0  
1 8 2 7 . 5  
1 8 3 0 . 0  
1832 .5  
1 8 3 5 . 0  
1 8 3 7 . 5  
1 8 4 0 . 0  

4 0 7  
4 2 5  
4 4 5  
4 8 6  
5 0 6  
5 4 6  
5 4 7  
6 0 7  
6L8  

1 0 0 5  
1 0 4 9  
1098 
1 2 0 0  
1 2 4 9  
1 3 4 8  
1 3 5 0  
1 4 9 8  
1 6 9 8  

3 0 6 9 1  
3 3 9 7 0  
3 7 4 0 0  
4 1 0 0 0  
4 4 7 2 5  
4 8 6 2 5  
5 2 6 7 0  
5 6 9 1 0  
6 1 4 8 0  

24882 
2 7 5 4 0  
3 0 3 2 0  
33240  
36259  
39420  
42700  
46140  
49845 

1. A t  maximum r e q u i r e d  drawdown l e v e l  of 5 5 7 . 8  
metres  ( 1 8 3 0  f e e t ) ,  s t o r a g e  a v a i l a b l e  would be 

dam (13 ,586 == 13 ,600  a c - f t ) .  T h i s  necessa ry  
s t o r a g e  may a l s o  be obta ined  by drawing R a f f e r t y  
below required l e v e l s  and d i v e r t i n g  t h e  1 6 , 7 5 5  dam 
(13 ,600  a c - f t )  t o  R a f f e r t y  Reservoi r .  

61,3480 (49 ,845)  - 44,725 (36 ,259)  = 1 6 , 7 5 5  
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3 . 3  Alameda Dam 

The relevant data for this control point are shown on Tables 3.1 a r f  
3 . 4 .  The elevation-area-capacity curves are shown on Plate A - 8 .  

Table 3 . 4  
S-Y OF ALAMEDA ELEVATION-AREA-CAPACITY DATA 

Elevation Storage 
metres feet dam3 ac-ft 

5 5 5 . 8 5  1 8 2 3 . 6 5  50700  41100 Maximum required drawdown (1) 
5 6 1 . 0  1840.55 9 4 2 4 5  7 6 4 0 0  Normal drawdown ( 2 )  
5 6 2 .  o 1 8 4 3 .  83 io5500 8 5 5 3 0  FSL 
5 6 7 . 0  1 8 6 0 . 2 4  1 8 9 6 0 0  1 5 3 7 1 0  Maximum storage level 

E 1 evat ion 
metres feet 
5 2 8 . 0  1 7 3 2 . 2 8  
5 3 0 . 0  1 7 3 8 . 8 4  
5 3 2 . 0  1 7 4 5 . 4 1  
5 3 4 . 0  1 7 5 1 . 9 7  
5 3 6 . 0  1758.53 
5 3 8 . 0  1 7 6 5 . 0 9  
5 4 0 . 0  1 7 7 1 . 6 5  
5 4 2 . 0  1 7 7 8 . 2 1  

5 4 6 . 0  1 7 9 1 . 3 4  
5 4 8 . 0  1 7 9 7 . 9 0  

5 5 2 . 0  1 8 1 1 . 0 2  
5 5 4 . 0  1 8 1 7 . 5 9  

1 8 2 4 . 1 5  5 5 6 . 0  

5 4 4 . 0  1784.78 

5 5 0 . 0  1804.46 

555. a 5  1 8 2 3 . 6 5  

5 5 8 . 0  1830.71  
5 6 0 . 0  1 8 3 7 . 2 7  
561 .0  1840.55 
5 6 2 . 0  1843.83 

5 6 6 . 0  1856.96 

5 6 9 . 0  1 8 6 6 . 8 0  

-c 

5 6 4 . 0  1 8 5 0 . 3 9  

5 6 7 . 0  1 8 6 0 . 2 4  
5 6 8 . 0  1 8 6 3 . 5 2  

Surface Area 
ha acres 
0 0 
11 2 7  
2 7  67 
4 1  1 0 1  
58 1 4 3  
77 1 9 0  
9 3  2 3 0  

1 2 4  3 0 6  
1 5 6  3 8 5  
200  4 9 4  
2 5 3  6 2 5  
3 i a  785 
3 8 6  9 5 3  
495  1 2 2 2  
624 1 5 4 0  
635 1 5 6 7  
7 7 0  1 9 0 0  

1010 2 4 9 3  
1 1 2 5  2777  
1 2 4 0  3061 
1 5 2 0  3752  
1 9 4 0  4789  
2180  5381 
2 4 2 0  5 9 7 4  
2 6 6 0  6 5 6 6  

Storage 
dam3 ac-ft 

0 0 
110 9 0  
4 9 0  4 0 0  

1 1 7 0  9 5 0  
2160  1 7 5 0  
3500  2 8 4 0  
5 2 0 0  4 2 1 5  
7 3 7 0  5 9 7 5  

1 0 1 7 0  8 2 4 5  
1 3 7 0 0  11110 

23970  1 9 4 3 0  
31000 2 5 1 3 0  
39800  3 2 2 6 5  
5 0 7 0 0  4 1 1 0 0  
51100  4 1 4 2 5  
65160  5 2 8 2 5  

6 7 2 8 0  8 2 9 9 0  
9 4 2 4 5  7 6 4 0 0  

105500 8 5 5 3 0  
1 3 3 2 0 0  1 0 7 9 9 0  
1 6 7 8 0 0  1 3 6 0 4 0  
1 8 9 6 0 0  153710 
211400  1 7 1 3 8 5  
236800 1 9 1 9 8 0  

1 8 2 6 0  1 4 8 0 5  

1. Assuming starting elevation of 555.85 metres, 
f lood  control storage available would be 1 8 9 , 6 0 0  
( 1 5 3 , 7 1 0 )  - 5 0 , 7 0 0  ( 4 1 , 1 0 0 )  = 1 3 8 , 9 0 0  d a m 3  ( 1 1 2 , 6 0 8  
ac-ft) (FSL = 562.0{. 

2. Assuming starting elevation of  561.0 metres, 
f lood  c o n t r o l  storage available would be 189,600 
( 1 5 3 , 7 1 0 )  - 9 4 , 2 4 5  ( 7 6 , 4 0 0 )  = 9 5 , 3 5 5  darn3 ( 7 7 , 3 0 5  
aC- f t )  {FSL = 5 6 2 . 0 ( .  
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3.4 Lake Darling Dam 

The relevant data for this control point are shown on Tables 3 . 2  
and 3.5. The elevation-area-capacity curves are shown on Plate A - 9 .  

Table 3.5 
SUMMARY OF LAKE DARLING ELEVATION-AREA-CAPACITY DATA 

Elevation 
feet metres 

1591 484.94 
1596 486.46 
1597 486.77 
1601 487.98 

Elevation 
feet metres 

1591.0 
1592.0 
1593.0 
1594.0 
1595.0 
1596.0 
1597.0 
1598.0 
1599.0 
1600.0 
1601.0 

484.94 
485.24 
485.55 
485.85 
486.16 
486.46 
486.77 
487.07 
487.38 
487.68 
487.90 

Storage 
ac-ft dam3 

53,000 65,375 Maximum drawdown (1) 
99,000 122,115 Normal drawdown (2) 

110,100. 135,800 Normal pool 
158,600 . 195,063 Existing maximum 

Surface Area Storage 
acres ha ac-ft dam3 

7,431 

8,910 
9,650 

10,220 
10,800 
11,270 
11,750 
12 , 150 
12 , 550 
12 , 900 

8,200 
3 , 010 
3,322 
3 , 610 
3,910 
4,140 
4 , 375 
4 , 566 
4,760 
4,922 
5 , 084 
5,226 

53 , 000 
60,800 
69 , 400 
78 , 600 
88 , 600 
99 , 000 
110,100 
12i, 600 
133 , 600 
145 , 900 
158 , 600 

65,375 
75 , 000 
85,600 
96 , 950 
109,290 
122 , 115 
135,800 
150,000 
164 , 790 
179 , 965 
195,630 

Service spillway crest at 1598.0 feet. 

1. Assuming a starting elevation of 1591 feet, flood 
control storage available would be 158,6030 (195,630) - 
53,000 (65,375) = 105,600 ac-ft (130,255 d a m )  

2. Assuming a starting elevation of 1596 feet, flood 
control storage available would be 158,6030 (195,630) - 
99,000 (122,115) = 59,600 ac-ft (73,515 dam ) 

3.5 Souris River near Sherwood Crossing 

This control point is the International gaging station, nurr;t;er 
05114000, latitude 48:59:24, longitude 101:57:28, on the Souris 
River, 0.8 mile downstream of the International boundary. 
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3 . 6  Souris River above Minot 

The control point, Souris River above Minot, is a flow gaging 
station operated by the U.S. Geological Survey and maintained by t h e  
North Dakota State Water Commission. The station number is 
05117500. 

The station is located approximately 3.5 miles (5.8 km) west of 
Minot, North Dakota, and approximately 7 miles (11 kn ) downstream from the confluence of the Souris and Des Lacs 
Rivers. The coordinates of the station are latitude 48:14:45, 
longitude 101:22:15. 

3.7 Souris River near Westhope Crossing 

This control point is the International gaging station, number 
05NF012, latitude 48:59:47, longitude 100:57:29, on the Souris river 
1.6 kilometres upstream of.the International boundary near Westhope, 
North Dakota. 

3.8 Boundary Diversion Channel 

Boundary. Diversion Channel may be used for flood control provided 
that storage is available in Rafferty Reservoir in excess of 
t he  amount required t o  .meet United States flood control 
requirements in that year, by the amount of volume to be diverted. 

3.9 'Other Considerations 

This Operating Plan for the Canadian reservoirs and Lake Darling 
Reservoir requires that flood protection be provided for urban and 
rural downstream areas. The operation of the Project for flood 

flows will consider the approximate bankfull channel capacities 
Of urban and rural reaches. Release rates will be based on reducing 
f lood  damages as much as possible. An indication of the flows at 
which flooding occurs is provided in Table 3.6, for various 
reaches Of the Souris River; Long Creek and Moose Mountain 
Creek. These flows should be considered as approximate only. 
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Table  3.6 
APPROXIMATE BANXFULL CHANNEL CAPACITY 

Descr ip t ion  of  Reach 

Long Creek 
Boundary Dam t o  S o u r i s  River  
Moose Mountain Creek 
Alameda Dam t o  S o u r i s  River  

R a f f e r t y  Dam t o  Long Creek 
Long Creek t o  Shand 
Shand t o  Moose Mountain Creek 
S o u r i s  River  a t  Oxbow 
S o u r i s  River  a t  Sherwood Crossing 
Sherwood t o  Upper S o u r i s  Refuge 
Upper S o u r i s  Refuge t o  Lake 

Lake Darl ing D a m  t o  Minot 
S o u r i s  River  a t  Minot 
Minot t o  Logan 
Logan t o  Velva 
Velva t o  Verendrye 
Verendrye t o  Wintering River 
Wintering River  t o  Towner 
Towner t o  Cou l t e r  
Cou l t e r  t o  Mel i ta  
Melita t o  Hartney 

S o u r i s  River  

Dar l ing  Dam 

Bankful l  Capac i ty  

2 5  m3/s  (900 cfs) 

50 m3/s  ( 1 , 8 0 0  cfs) 

14 m:/s (500  c f s ) *  
85 m 3 / s  (3,000 cfs)  
6 0  m 3 / s  ( 2 , 0 0 0  cfs)  
90 m 3 / s  ( 3 , 2 0 0  cfs)  
90  m / s  ( 3 , 2 0 0  cfs) 
60  m 3 / s  ( 2 , 0 0 0  cfs) 

Rese rvo i r  pool  
2 , 5 0 0  c f s  ( 7 0  m 3 / s )  
5 , 0 0 0  c f s  (215 ~ ~ / s )  
2 , 5 0 0  cfs ( 7 0  m / s )  
1 , 4 0 0  c f s  ( 4 0  m 3 / s )  
1 , 4 0 0  c fs  ( 4 0  m z / s )  
1 ,500  c fs  (42 m / s )  

600  c f s  (17  y 3 / s )  
200 cfs ( 6  m < s )  
600  c fs  (17 m J s )  

1 , 1 0 0  c f s  ( 3 1  m / s )  

*With proposed channel improvements. 

4 . 0  PROJECT OPERATION 

4 . 1  Ob jec t ives  and Procedures 

The o b j e c t i v e s  t o  be implemented by t h i s  Operat ing Plan inc lude  t h e  
fol lowing:  (1) provide 1-percent  (100-year) flooc! p r o t e c t i o n  a t  

Minot, North Dakota: ( 2 )  provide  f lood p r o t e c t i o n  t o  urban and r u r a l  

a r e a s  downstream from R a f f e r t y  D a m ,  Alameda D a m ,  and Lake Darl ing 
Dam; and ( 3 )  ensure ,  t o  t h e  e x t e n t  p o s s i b l e ,  t h a t  t h e  e x i s t i n g  
b e n e f i t s  from the  supply of w a t e r  i n  t h e  S o u r i s  River  Basin and t h e  
supply of water t o  t h e  S o u r i s  Basin P r o j e c t  a r e  n o t  compromised. 

I n  o r d e r  t o  ensure  t h a t  t h e s e  o b j e c t i v e s  a r e  m e t ,  it is 
necessary  t o  d i s t i n g u i s h  between f lood  and nonflood o p e r a t i o n .  T o  

fol lowing procedure w i l l  be used t o  i d e n t i f y  t h e  proper mode of  
ope ra t ion  while  complying w i t h  t h e  terms of t h e  1 9 5 9  I n t e r i r n  
Measures as modified.  

meet t h e  f lood  and nonflood Operat ing P lan  o b j e c t i v e s ,  t h e  
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Flood Operation 

If a February 1 or subsequent spring runoff estimate shows a 
reasonable chance (50 percent) of a runoff volume at Sherwood 
Crossing being equal to or greater than a 10-percent (1 in 10 
years) flood, then operations will proceed on the basis of the 
flood Operating Plan. Flood operation will cease when flood 
volumes have been discharged and streamflows are at or below 500 cfs 
at Minot. 

Nonflood Operation 

If a February 1 or subsequent spring runoff estimate shows a 
reasonable chance (50 percent) of a runoff event less than a 10- 
percent (1 in 10 years) flood, then operations will proceed on the 
basis of the nonflood Operating Plan. 

4 . 2  Consistency with Interim Measures 

AS certain conditions, a portion of the North Dakota share will be in the 
form of evaporation from Rafferty Reservoir and Alameda Reservoir. 
During years when these conditions occur, the minimum amount of 
flow actually passed to North Dakota will be 40 percent cf 
the natural. flow at Shemood Crossing. This lesser amount is ir. 
recognition of Saskatchewan's agreement to operate both Rafferty 
Dam and Alameda Dam for flood control and for evaporation as a 
result of the Project. Therefore, this is deemed to be in compliance 
with all applicable obligations. The volume of natural flow will 
be determined by the International Souris River Board of Control 
( "the Board") . 

set out in the 1959 Interim Measures as modified, under 

The following rules determine the percentage of the natural 
Sherwood Crossing which is to be passed to North Dakota. 

f low a t  

a. 

b. 

C. 

If the level of Lake Darling Reservoir is below a n  
elevation of 1592.0 feet ( 4 8 5 . 2 4  metres) on October 1 in an',' 
calendar year, Saskatchewan will pass 50 percent of the 
natural flow at Sherwood Crossing in that year and ir: 
succeeding years until the level of Lake Darling Reservoi r  
is above an elevation of 1593.0 feet ( 4 8 5 . 5 5  metres) a 

October 1. 

than 20,000 acre-feet ( 4 , 7 0 0 ~  cubic decametres) prior ts 
October 1 of that year, Saskatchewan will pass 50 
percent of that natural flow to North Dakota in that calendar 
year. 

If the natural flow at 

If the conditions specified in subparagraphs 4 . 2 ( a )  2 ~ 2  
4 . 2 ( b )  do not appp ly ,  then Saskatchewan w i l l  pass at lezs: 
40 percent of the natural flow at Sherwood Crossing to N o r 2  
Dakota. 
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d. If releases are delayed, they may be called for at any 
time before October 1. If they are not called for before 
October 1, the water may be retained for use in 
Saskatchewan. 

Lake Darling Reservoir and the Canadian reservoirs will be operated 
(insofar as is compatible with the Project's purposes and 
consistent with past practices) to ensure that the pool 
elevations, which determine conditions for sharing evaporation 
losses, are not artificially altered. The triggering elevation of 
1592.0 feet (485.24 metres) for Lake Darling Reservoir is based 
on existing water uses in North Dakota, including refuges operated 
by the U.S. Fish and Wildlife Service. Each year, operating plans for 
the refuges on the Souris River will be presented to the 
Board. Barring unforeseen circumstances, operations will follow 
said plans during each given year. Lake Darling Reservoir will not 
be drawn down for the sole purpose of reaching the elevation 
of 1592.0 feet (485.24 metres) on October 1. 

Late season release's will not be made by Saskatchewan Water 
Corporation from the Canadian reservoirs for the sole purpose cf 
raising the elevation of Lake Darling Reservoir above 1593.0 feet 
(485.55 metres) on October 1. 

& F l o w  releases to the United States should occur (except in flood 
years) in the pattern which would have occurred in a state of nature. 
To the extent possible and in consideration of potential channel Cb' 3 losses and operating efficiencies, releases from the Canadian dams 
will be scheduled to coincide with periods of beneficial use in North 
Dakota. Normally, the period of beneficial use in North Dakota 
coincides with the timing of the natural hydrograph, and that timing 
should be a guide to releases of the United States portion of the 
natural flow. The flow release to the United States may be delayed. 
when the State of North Dakota determines and notifies Saskatchevan 
through the Board that the release would not be of benefit to the 
State at that time. The delayed release may be retained for use in 
Saskatchewan, notwithstanding the minimum release limits, unless it 
is called f o r  by the State of North Dakota through the Board before 
October 1 of each year. The delayed release shall be measured at the 
point of release and the delivery at Sherwood Crossing shall not b e  
less than the delayed release minus the conveyance losses that jroulci 

occurred under natural conditions between the point of release 
Prior to these releases being _;adz, . /  

consultations shall the Saskatchewan Water Corporation', 

All reTeases will the specified target flows at the control 

w 
dw@e 

Ee the Sherwood 

the U.S. Fish and Wildlife Service, and the State of North Dakota?' 
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4.3 Flood Operation 

General 

This section sets forth the Operating Plan for Rafferty Reservoir, Alameda Resenroir, Boundary Reservoir, and Lake Darling Reservoir for flood control. In general, the purpose is 8s 
follows: the three reservoirs in Canada are to be operated in such a 
manner so that, along with Lake Darling Resewoir, it will be 
possible to obtain 1-percent (100-year) level of protection 2t 
Minot. The 1-percent level of protection at Minot allows a &b maximum discharge of 5,000 cfs. After the spring estimate of 

d+:flJ streamflow is received, if a 1-percent or greater flood voluse 
is anticipated, it will be necessary to draw Lake Darlinq Reservoir 
doxn to an elevation of 1591.0 feet,% draw Raffertv Reservoir 
down to an elevation of 5477=es, to draw AlaGeda Reservoir down 
to an elevation of 555.8_5 metres, and to draw Boundary Reservoir 
down to an elevation of 557.8 metres given that the estimated 
90-day volume as set forth in Plates A - 1  to A-3 and the estimated 
30-day volume in Plate A-4 will require the maximum required 
drawdown levels. As discussed in Section 3.2, additional drawdown 
in Rafferty Reservoir may be used in lieu of drawdown of Boundary 
Reservoir. The manner in which this is to be accomplished and t h e  
reasons for doing so are presented in the following sections. In 
those cases where the flood event 

( 1 0 0 -  year) event, the Project will be operated as set forth in the 
Reservoir Regulation Manuals to attempt to reduce downstream damages 
without endangering the structures themselves. This may require 
flows greater than 5,000 cfs at Minot f o r  the period before June 
1, and may a l so  require flows greater than 500 cfs (which could 
also exceed 5,000 cfs) after June 1. 

is greater than a 1-percent 

The Canadian reservoirs will be operated f o r  Shemood crossing 
giving a n d  t h e  flow at Minot. It is not possible to obtain l-percent 
(100-year) flocd protection at Minot unless Rafferty Reservoir, 
Alameda Resenroir, Boundary Reservoir, and Lake Darling Reservoir a r e  
operated as a complete system. 

due consideration to t h e  level at Lake Darling Reservoir 

This section w i l l  be used when the estimated 30-day unregulated 
volume at Sherwood Crossing equals or exceeds a lo-percent (10- 
year) and/or when the local 30-day volume at Sherwood Crossing is expected tc 
equal or exceed 30,000 acre-feet (37,000 d a m ) .  From the period of 
record at Sherwood Crossing, 1930 to 1988, 58 years, the 
Operating Plan would have been used approximately 6 times, or about 
10 percent of the time. 

event, which is equal to 175,200 ac-ft (216,110 dam3): 
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The flood Operating Plan is divided into four separate phases i n  
accordance with t h e  annual hydrograph. These phases relate to: 

a. 
b. 
C. 

d. 

4.3.1 

Operations to lower reservoirs prior to spring runoff. 
Operations during spring runoff. 
Operations after runoff to restore reservoirs to full 

Operations during the summer, fall, and winter. 
supply level. 

Drawdown Prior to Spring Runoff 

The drawdown of Rafferty Reservoir, Boundary Reservoir, Alaneda 
Reservoir and Lake Darling Reservoir in response to a given 
predicted flood event is an integral part of the Operating Plan. The 
extent of drawdown will depend on the estimated spring runoff 
volume for each as shown on the curves in Plates A-1 to A-4. 

Any releases from Lake Darling Reservoir must take inta 
consideration inflows resulting from releases from the Canadian 
reservoirs and any local inflow between the Canadian reservoirs 
and Lake Darling Reservoir. 

Regardless of the estAmated volumes of ruAo&f, the reservoirs 
will be operated to ensureTha3 each is at or below-. the 
following pool levels by February 1. r 

-i 

a. Rafferty Reservoir - 549.50 m. (1802.82 ft.) 
b. Alameda Reservoir - 561.00 m. (1840.55 ft.) 
c. Lake Darling Reservoir - 1596.00 ft. (486.46 m.) 

The reservoirs will be drawn down, as appropriate, over the 
summer, fall, and winter months, and release rates will take i n t o  
consideration channel and ice conditions. Release rates will be s e t  
to ensure that the maximum controlled flow at Shemood Crossix 
will not exceed the following rates, provided Lake Darlirg 
Keseeoir is at or below full supply level: 

a. June 1 to August 31 
b. 
c. February 1 to March 15 
d. March 16 to May 31 

' - 11 m:/s (400 cfs) 
September 1 to January 31 - 14 m3/s (500 cfs) 

- 60 m3/s (2,120 cfs) 
- 90 m3/s ( 3 , 2 0 0  cfs; up to 50-yr) 
113 m/s (4,000 cfs; over 50-yr) 

Estimates of spring runoff will be made initially on February 1 andl1 
thereafter on the 15th and last day of each month until runoff 
occurs. The target drawdown levels will be as shown on Plates A-  
1 through A-4. For the Canadian reservoirs, these levels are b a s e 2  
on the 90-percent 90-day spring runoff volume for each reservoir. 
Using this parameter will ensure that operating the Canadian 
reservoirs for flood control will not compromise the potentizl 

target drawdown level is based on the estimated Shery,aJccC 
Crossing uncontrolled runoff volume and a sliding scale r e l a t i r . 2  
t h 2  runoff volume to a Lake Darling Reservoir level as shown sn 

- i, for the supply of water. For Lake Darling Resenoir, La.= 
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Plate A - 4 .  A s  the estimated spring runoff volume is u p d a t e d  
during the - spring, -- the Lake Darling Reservoir target level will alsc 
c m g e ;  - 

Should the level of any reservoir on February 1 be higher thar .  
its target drawdown level, releases will be made as described 
below. Should the level for a reservoir on February 1 bc 
equal to or lower than the target drawdown level, no releases need bE: 
made from that resewoir. 

Channel Ice Effects 

The Reservoir Regulation Manuals will include features that 
will directly address the ice problems that may occur. 

Rafferty Reservoir and Alameda Reservoir 

The drawdown of Rafferty Reservoir and ____ Alameda I_ d__--= Reservoir ----. .- -.I y--- wil- 
the respons~ibility of the Sasxatchewan Etgr&o-_rp_o_ration_. Releases 
from each reservoir will be made KXch-ieve its target drawdown 
level. While the reservoirs are being drawn down, the total flow at 
Shemood Crossing should not  exceed the peak target flow from 
Plate A - 5 .  

The release rate will take into consideration ice and channel 
conditions between the Canadian reservoirs and Lake Darling 
Reservoir. Such releases will be reviewed and adjusted a s  
necessary on a regular basis, at a minimum after each estimate of 
the spring runoff volume. 

Releases will be established to achieve the target drawdown 
levels prior to the occurrence of spring runoff to the reservoirs. 

Boundary Resewoir and Boundary Diversion Channel 

Boundary Reservoir and the Boundary Diversion Channel will be 
operated within the limits of the drawdown curves. Boundary 
Reservoir will be drawn down to the elevation shown on P l a t e  A-2 
provided t h a t  t h e  associated drawdown volume shown on Plate A-2 is 
equal to the estimated 90-percent 90-day runoff volume. To operate  
the Boundary Diversion Channel, there must be excess c a p a c i t y  
available in Rafferty Reservoir to store the diverted amount. 
T h i s  excess capacity must be in addition to the capacity t h a t  
would be made available as per Plate A-1. The operation of each 
will attempt to maximize flood reduction within the constraints 
of the requirements for water supply in Canada. The operation of 
each will be such to ensure that the resulting peak flow zk 
Shemood Crossing during runoff is not greater than the peak t h a t  
would have occurred without the operation of Boundary Reservoir 
and Boundary Diversion Channel: and that flood control be provicEz 
as set forth above. 

. .  - 
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Preflood Lake Darling Spring Drawdown 

Drawdown of the Lake Darling Reservoir prior to a given flood 
event is an integral part of the overall Operating Plan. Lake 
Darling Reservoir drawdown is the first step in the Operating -- --- Plan 
a % Y s  important because the extent or-d-rXwdown has a- direct 
relationship to the amount of storage available for flood 
control. Drawdown is dependent upon the runoff volume 
(uncontrolled) at Sherwood Crossing, the rate of drawdown, and the 
time available f o r  drawdown between March 1 and spring breakup. 
In addition, it must include the release of water from the Canadian 
reservoirs if needed, or it could be reduced based on reservoir 
levels in Canada lower than what is needed for flood control based 
on the estimated 30-day volume. The rate of drawdown shall be 
reviewed and adjusted on a regular schedule, as the winter 
progresses, to ensure that the Lake Darling Reservoir will be at or 
below the target elevation by April 1. Any drawdowns required after 
April 1 shall be made after consultation with Manitoba. 

---____-111_-- __.---.. 

4.3.2. Spring Runoff 

If the estimated uncontrolled volume is sufficient to raise Lake 
Darling Reservoir to its full supply level of 1597.0 feet, 
then the Canadian dams will store water until they have reached 
their respective full supply levels of 550.5 metres for 
Rafferty Reservoir and 562.0 metres for Alameda Reservoir. - 
Once a reservoir has reached its full supgly .I - - .l--ll level-, excess water 
w”l11 b e-tFoTlX--’?gFe--i ~ _ _ .  n ac% -- - o r d anc - --. e -w iJt.h - tke- terns 
o r  the Operating Plan. 

If target drawdown levels for Rafferty Reservoir and Alameda 
Reservoir were not reached prior to the spring runoff, then the 
volume in the reservoir above the target drawdown level on 
February 1 will be released within the specified target flows at 
control points, and they will be coordinated with the U.S. Fish and 
Wildlife Service and the State of North Dakota. 

Saskatchewan Water Corporation may draw down the level of the 
Canadian reservoirs below their target drawdown level. Releases 
resulting from said drawdown shall remain within the specified 
target flows at control points, however, and will be coordinated 
with the representatives of the United States Department of the Amy. 

The U.S. Fish and Wildl i fe  Service may draw down the l e v e l  of 
Lake Darling Reservoir below its target drawdown level to meet fish 
and wildlife needs. Releases resulting from said drawdown will 
remain within the specified target flows at control points; 
however, they will be coordinated with the Saskatchewan 
Water Corporation, Manitoba Department of Natural Resources, and 
the U . S .  Department-of th e A r m y .  

___E- . . -- --_-=-- 
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Sherwood Crossing Target Flow 

The Sherwood Crossing target flow is a function of the Lake DarlinG 
Reservoir level which is itself a function of the target flow ax 
Minot. To enable the operation of the total system for those 
objectives set forth in Section 4.1, it is necessary to vary the 
target flows at Sherwood Crossing as given on Plate A-5. 

The maximum target flow at Sherwood Crossing will be as provided in 
Plate A-5, except that, under certain conditions, the target flow 
may be temporarily lowered. Once Lake Darling Resenoir levels 
are lowered to a level which allows the Minot target flow to be 
maintained, the Shemood Crossing target flow can be increased 

releases from the Canadian reservoirs are not increased, then the 
Lake Darling Dam operator must be notified immediately and releases 
from Lake Darling Reservoir reduced accordingly. The maximum target 
f l o w  will continue while water remains above FSL in either 
Rafferty Reservoir or Alameda Reservoir and Lake Darling Reservoir is 
below 1597 feet. By having a varying target flow at Sherwood 
Crossing, the summer release period would decrease, as well as the 
problems which occur with long summer releases. 

to the starting value as was determined from Plate A - 5 .  If 

Lake Darling Level 

The release of the maximum target flow at Sherwood Crossing will 
allow Lake Darling Reservoir to release water at the Minot target 
level which may be above the Sherwood Crossing maximum target 
level resulting in the lowering of the Lake Darling Reservoir belos 
1 5 9 7  feet. The need to draw Lake Darling Reservoir below 1597 
feet will only occur when there is sufficient water in Rafferty 
Reservoir and Alameda Reservoir above their FSL's to fill Laks 
Darling Reservoir back to 1597 feet and will enable releases of 
excess water during the period before May 15 and at reduced 
levels before June 1. The drawing of Lake Darling Reservoir beloi.8: 
1 5 9 7  feet will allow the summer release period to be shortened and 
in some cases it will not be needed. 

4 . 3 . 3  Drawdown after Spring Runoff 

If any of the reservoirs are above full supply level after t h s  
spring runoff has occurred, the reservoir or reservoirs will br- 
brought down to full supply level using the methods outlined in 
Section 4.3.2. It should be noted that at no time will releases 
from the Canadian reservoirs cause the flows a t  SherwooC 

Crossing to exceed the target flow from Plate A-5 unless the flcw 
cannot be controlled by the reservoirs. 

Post-Peak Flood Storage Release 

After the peak stage has been reached in Lake Darling Reservoir, 
target releases are maintained until the pool has returned t- 
full supply level, with the following exceptions: 

*- 

--_I_ /-.-*---- -------- 
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a .  A f t e r  June 1, 500 cfs o r  less is maintained.  

b .  A f t e r  May 15 ,  b u t  be fo re  June  1, t h e  t a r g e t  flow a t  Minct 
is maintained a t  a l e v e l  n o t  t o  exceed 2 , 5 0 0  c f s  u n t i l  
pool  levels reach FSL, u n l e s s  t h e  5 , 0 0 0  c f s  t a r g e t  must be 
extended t o .  enab le  t h e  d e s i r e d  r e s e r v o i r  l e v e l s  t o  be 
reached by February 1 of t h e  fo l lowing  yea r .  

4 . 3 . 4  S i g n i f i c a n t  Spring and Summer R a i n f a l l  

If s i g n i f i c a n t  r a i n f a l l  occu r s  d u r i n g  t h e  s p r i n g  o r  summer f l c c d  
r e c e s s i o n ,  t h e  Reservoi r  Regula t ion  Manual w i l l  p rovide  fcr 
d i s c h a r g i n g  t h e  r a i n f a l l  runoff  based on fo l lowing  t h e  
un regu la t ed  flow recess ion .  A l l  r a i n f a l l  inf low t o  Lake Darl ing 
Rese rvo i r  above FSL is  d ischarged  u n t i l  t h e  unregula ted  flow 
r e c e s s i o n  a t  Minot reaches  500 cfs. All r a i n f a l l  runoff  ups t r ea2  
of Lake Dar l ing  Reservoir  which would cause flows i n  excess of 500  
cfs a t  Minot would be s t o r e d ,  b u t  n o t  t o  exceed a r e s e r v o i r  
e l e v a t i o n  of 1598 feet .  ( D e s  Lacs f low could a t  t i m e s  c ause  f1oi;Y.s 
h i g h e r  t h a n  500 c f s  a t  Minot.) 

4.3.5 Flood System Operation S t e p s  

The fo l lowing  ope ra t ing  s t e p s  would be used when t h e  February 1 
flow estimate exceeds t h e  l i m i t s  a s  set f o r t h  i n  Sec t ion  4 . 3 .  

OPERATING PLAN STEPS 

These s t e p s  use  Engl ish U n i t s  on ly  t o  avoid  confusion.  

I. PRE-FLOOD (February 1 t o  s t a r t  of r u n o f f )  

A .  Determine Sherwood Crossing 30-day volume 

B. Determine Raf fe r ty  R e s e w o i r  30-day volume 

C. Determine Alameda Rese rvo i r  30-day volume 

D. Determine l o c a l  Shemood Cross ing  30-day volume: 

1. S u b t r a c t  R a f f e r t y  Rese rvo i r  30-day volume from Sherwood 
Crossing 30-day volume (1.A - 1 . B  = I . D . l (  

2 .  S u b t r a c t  Alameda Rese rvo i r  30-day volume from r e s u l t  of 
above (I.D.l - 1 . C  = I.D.3( 

3 .  This  r e su l t  is t h e  Sherwood Crossing loca l  30-day v o l u n e  

E .  Determine 30-day volume n o t  c o n t r o l l e d  by Rafferty Dam 2nd 
Alameda Dan 

1. Determine R a f f e r t y  Rese rvo i r  s t a r t i n g  storage v a l u e  in 
a c - f t  
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Based on t h e  e s t ima ted  n m o f f  volume and P l a t e  A - 1 ,  
determine what l e v e l  R a f f e r t y  Rese rvo i r  should be a t  o r  
below. 

a .  I f  t h e  a c t u a l  r e s e r v o i r  l e v e l  is below t h a t  
level r e q u i r e d ,  u se  t h e  a c t u a l  l e v e l  i n  t h e  following 
s t e p s .  

b. I f  t h e  a c t u a l  r e s e r v o i r  l e v e l  is above t h e  
level r e q u i r e d ,  u se  t h e  l e v e l  shown on P l a t e  A-l 
i n  t h e  fo l lowing  s t e p s .  

2 .  S u b t r a c t  s t a r t i n g  s t o r a g e  from 513,000 a c - f t  (513,000 - 
I. E. 1=1 .E.  2 ) 

a .  i f  r e s u l t  from E . 2  above i s  l a r g e r  than  30-day 
volume, t h e r e  is no excess ( I . E . 2  1.B). 

b. i f  n o t ,  subtract E . 2  amount from 30-day v a l u e ,  
t h i s  is t h e  R a f f e r t y  Rese rvo i r  excess ( 1 . B  - 1 . ~ ~ 2  = 

I .E.3b)  

Based on t h e  estimated runoff  volume and P l a t e  A - 3 ,  
determine  what l e v e l  Alameda Rese rvo i r  should be a t  o r  
below. 

a.  If t h e  a c t u a l  r e s e r v o i r  l e v e l  i s  below t h a t  l e v e l  
r e q u i r e d ,  u se  t h e  a c t u a l  l e v e l  i n  t h e  fo l lowing  s t e p s .  

b. If t h e  a c t u a l  r e s e r v o i r  l e v e l  is above t h e  level 
r e q u i r e d ,  use  t h e  l e v e l  shown on P l a t e  A-3 i n  t h e  
fo l lowing  steps. 

5. S u b t r a c t  s t a r t i n g  s t o r a g e  from 1 5 3 , 7 1 0  ac-f t  (153,710 - 
I . E . 4  = I .E .5 )  

6. Determine if 30-day volume is c o n t r o l l e d :  

a .  if r e s u l t  from E . 5  above is l a r g e r  than  30-day 
volume, t h e r e  is no excess  ( I . E . 5  I . C >  

b .  i f  no t ,  s u b t r a c t  E . 5  amount from 30-day value; 
t h i s  is t h e  A l a m e d a  Reservoi r  excess  ( 1 . C  - I . E . 5  = 
I . E . 6 b )  

7 .  If it is determined t h a t  t h e  estimated 30-day vclurr,.=c 
f r o m  Rafferty Reservoir and Alameda Reservoi r  will nct 
exceed their FSL's and the re fo re  minimum releases a r s  
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F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

expected,  t h e  Lake Dar l ing  Dam o p e r a t o r  MUST be 
informed, s o  t h a t  Lake Dar l ing  Reservoi r  can be a t  f u l l  
supply l e v e l  a f t e r  f l ood  

(If ( 1 . B  - (356,400 - I.E.1)) 0 and 
( 1 . C  - (85 ,530  - I . E . 4 ) )  0 ,  t hen  c a l l }  

Determine the uncon t ro l l ed  30-day volume a t  Shervood 
Cross ing  by adding t h e  R a f f e r t y  Reservoi r  and . Alaneda 
Rese rvo i r  excesses, i f  any, t o  t h e  Sherwood Crossing l o c a l  
30-day volume found above ( I . D . 3  + I .E.3.b + I .E .6 .b  = 1 . F )  

Using r e s u l t  from ItF" above, determine Lake Dar l ing  
Rese rvo i r  s t a r t i n g  l e v e l  from P l a t e  A-4 ( 1 . F  + P l a t e  A-4  == 
1 .G)  

Determine s t a r t i n g  Sherwood Crossing t a r g e t  flow by us ing  
P la t e  A-5 and the  t o t a l  Sherwood Crossing 30-day volume f r o n  
I'A1I above ( 1 . A  + P l a t e  A-5 == 1.1) 

Determine Minot t a r g e t  f low by us ing  P l a t e  A - 6  and t h e  
t o t a l  Sherwood Crossing 30-day volume f rom "A" above (1.X - 
Pla t e  A-6 == 1 . H )  

Determine Boundary Reservoi r  30-day volume 

Determine i f  Boundary Rese rvo i r  s t o r a g e  must be used  f r o n  
P l a t e  A-2 

Determine i f  Boundary Diversion Channel w i l l  be  used 

Adjus t  estimate of 30-day volume a t  Sherwood Crossing base5 
on use  of Boundary Reservoi r  and Boundary Diversion Channel 

11. DURING FLOOD (March 1 6  t o  May 3 1 )  

A .  Using d a t a  a s  is a v a i l a b l e  from wi th in  b a s i n ,  e s t i m a t ?  
t h e  peak d i scha rge  t o  be expec ted  a t  Sherwood Crossing: 

1. if d i scha rge  is less t h a n  t a r g e t  f low a t  Sherwocd 
Crossing,  r e l e a s e s  can be made from R a f f e r t y  Rese rvo i r  
and Alameda Reservoi r  which i n c r e a s e  t h e  peak t o ,  but 
n o t  greater  than ,  t a r g e t  

2 .  i f  d i scha rge  is greater than  t a r g e t  f l o w  a t  
Sherwood Crossing,  r e l e a s e s  a r e  n o t  t o  be made f r c n  
R a f f e r t y  Reservoi r  and Alameda Rese rvo i r  which will 
add t o  t h e  peak flow a t  Shemood Crossing 
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B. Sherwood Crossing Target (After peak at Sherwood Crossing) 

After the peak flow has occurred at Sherwood Crossing, 
estimate the average daily flows expected at Sherwood 
Crossing from the uncontrolled areas. Using this flow, the 
current Lake Darling Reservoir elevation, and the local 
flows at Minot, estimate future Lake Darling Reservoir 
elevations. Using this data, to include the Sherwood 
Crossing target flows, make releases to drawdown Rafferty 
Reservoir and Alameda Resewoir within the target flows in 
Plate A-5. Plate A-9 contains storage data for Lake Darling 
Reservoir to aid in the estimates. 

Repeat this operation as needed to reduce reservoir levels 
to FSL. 

Note: The same starting Sherwood Crossing target flow is 
used for the entire flood event, UNLESS, the estimated 
30-day volume at Sherwood Crossing is adjusted based on 
updated data. 

C. To aid in the operation of ALL reservoirs ALL operators 
must communicate on a regular basis. 

D. Based on reservoir levels, determine if the Minot target 
date of May 15 must be extended so that the 500 cfs 
maximum at Minot after June 1 will not be exceeded. 

111. POST FLOOD (June 1 to January 31) 

A. Following the operating guidelines, release allowable 
flows to bring the reservoirs to their FSL's. 

B. Review actions taken during flood and note problems which 
occurred. 

C. If flood was a large event, prepare a Post Flood Report. 

4.4 Nonflood Operation 

Primary emphasis is given to operations during years of flooc! 
runoff; i.e., when the spring runoff volume exceeds a 10-percent 
flood. Nonf lood operations are guided primarily by the 
Board. This Operating Plan sets forth the understanding between t h e  
Parties regarding flows in noj-flood years, anld provides guidance on 
fhe implementation of that understanding. It is recognized, however, 
that the actual implementation of the Operating Plan will be 
dependent upon the close coordination of the Parties during t h e  
hydrologic year. 

- +-----=--=--- 
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4.4.1. Nonflood Project Operation Steps 

1. 

2 .  

3 .  

4. 

5. 

6. 

The flow passed to North Dakota shall be either 40 percent or 50 
percent of the natural flow at Sherwood Crossing according to 
the 1959 Interim Measures as modified. 

An apportionment balance will be estimated at 
of the Board. 

the spring meeting 

If additional releases are needed to meet the apportionment 
balance, North Dakota will assess its needs. If the releases 
would not be of benefit at that time, they may be delayed. 

If releases are delayed, they may be called for by North Dakota 
at any time before October 1. If they are not called for 
before October 1, the water may be retained for use in 
Saskatchewan. 

If delayed releases are called for, the delayed release shall be 
measured at the point of release and the delivery at Sherwood 
Crossing shall not be less than the delayed release minus the 
conveyance losses that would have occurred under natural 
conditions between the point of release and the Sherwood 
Crossing. 

On October 1, a final apportionment. balance will be 
determined. Any portion of the North Dakota apportionment 
remaining in Saskatchewan on October 1 shall be added 
arithmetically to the storage in Lake Darling Reservoir on 
October 1 to determine the October 1 level of Lake Darling 
Reservoi r  for purposes of Section 4.2.a. 

4.5 Operating Provisions During Construction and Filling 

The Parties agree to use their best efforts to provide flood 
protection during construction of the Project. A 
5.0 REPORTS M b  2PL &”Je 

/ 

Reports will be prepared each year on behalf of the United 
States and Canada by both the Saskatchewan Water Corporation and 
the U.S. Fish and Wildlife Service describing the operation of 
the Project. The reports will be issued to the Board and at a mininun 
will include a description of the- operation of the reservoirs 
including any problems encountered, a summary of water levels, 
inflows and releases from each reservoir, and an estimate of 
reservoir levels, inflows and releases for the remainder of the 
salendar year. In any year in which flood operations occur, the U.S_ 
A m y  Corps of Engineers will prepare a post-flood report. T h ~ s  
Fe p o rt w i f i - ~ h e  n D eEime a p ~ ~ t - ~ ~ ~ - ~ . - ~ i ~ ~ ~ ~ - ~ i  hi Tf e s e rv i c e 
report. . ---.--__---- ---- _I____.” ___, - I - __ - - 
I- 
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6.0 LIAISON 

The Government of Saskatchewan, the Department of the Army, and t!i 
U.S. Fish and Wildlife Service within the Department of the Intemic:’ 
shall appoint a liaison person with whom interested State[ I 
Provinces, and AgTncles may consult from time to time as to t5 ~ 

operation of the improvements constructed and operated under t h ,  
terms of the subject Agreement. 

Representatives of the U.S. Department of the Army, Saskatchewa: 
Water Corporation, U . S .  Fish and Wildlife Service, and the Nort l  
Dakota State Engineer will be responsible for monitoring th?:- 
Operating Plan. It is expected that the reservoir operations will 
need to be closely monitored for the first several year:: 
after the project goes into operation. 

7.0 DATA AND COMMUNICATION 

The Parties shall exchange all desired data collected wit!-. 
respect to the management of water in the Souris River Basin ar-’ 
will use their best efforts to keep all interested States, Provinces 
and Agencies adequately informed of all activities related to t h i .  
Operating Plan. 
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ANNEX B 

1. The Province of Saskatchewan shall have the right to divert, 
store, and use waters which originate in the Saskatchewan portion 
of the Souris River Basin, provided that such diversion, storage, 
and use shall not diminish the annual flow of the river at the 
Sherwood Crossing more than 50 percent of that which would have 
.occurred in a state of nature, as calculated by the Board. For 
the benefit of riparian users of water between the Sherwood 
Crossing and the upstream end of Lake Darling, the Province of 
Saskatchewan shall, so far as is practicable, regulate its 
diversions, storage, and uses in such a manner that the flow in 
the Souris River channel at the Sherwood Crossing shall not be 
less than 0.113 cubic meters per second ( 4  cubic feet per second) 
when that much flow would have occurred uhder the conditions of 
water use development prevailing in the Saskatchewan portion of 
the Souris River Basin prior to construction of the Boundary Dam, 
Rafferty Dam and Alameda Dam. 

(a) Under certain conditions, a portion of the North Dakota 

During years when these conditions 
share will be in the form of evaporation from Rafferty and 
Alameda Reservoirs. 
occur, the minimum amount of flow actually passed to North 
Dakota will be 40 ercent of the natural flow at the 
Shemood Crossing. +s-lesser amount is in recognition of 
Saskatchewan's operation of Rafferty Dam and Alameda Dam for 
flood control. 

The following rules determine the percentage of the natural 
flow at Sherwood Crossing which is to be passed to North 
Dakota: 

i. If the level of Lake Darling is below an elevation of 
485 .24  meters (1592.0  feet) on October 1 in any 
calendar year, Saskatchewan will pass 50 percent of the 
natural flow at Sherwood Crossing in that year and in 
succeeding years until the level of Lake Darling is 
above an elevation of 485.55 meters (1593.0 feet) on 
October 1. 

If the natural f d a q  the Sherwood Crossing is equal 
to or less thane4,67O>cubic decameters (20,000 acre- 
feet) prior to OcIZjEEr 1 of that year, then 
Saskatchewan will pass 5 0  percent o f a n a t u r a l  flow 
to North Dakota in that calendar year.7Lh,P' 

ii. 

iii. If rhe conditions specified in subparagraphs l ( a ) ( i )  
and l ( a ) ( i i )  do not apply, tnen Saskatchewan will pass 
at least 40 percent of the natural flow at the Shemood 
Crossing to North Dakota. 



(b) Flow releases to the United States should occur (except in 
flood years) in the pattern which would have occurred in a 
state of nature. To the extent possible and in consideration 
of potential channel losses and operating efficiencies, 
releases from the Canadian dams will be scheduled to 
coincide with periods of beneficial use in North Dakota. 
Normally, the period of beneficial use in North Dakota 
coincides with the timing of the natural hydrograph, and 
that timing should be a guide to releases of the United 
States portion of the natural flow. The flow release to the 
United States may be delayed when the State of North Dakota 
determines and notifies Saskatchewan through the Board that 
the release would not be of benefit to the State at that 
time. The delayed release may be retained for use in 
Saskatchewan, notwithstanding the minimum release limits, 
unless it is called for by the State of North Dakota through 
the Board before October 1 of each year. The delayed 
release shall be measured at the point of release and the 
delivery at Sherwood Crossing shall not be less than the 
delayed release minus the conveyance losses that would have 
occurred under natural conditions between the point of 
release and the Sherwood determination of the 

* annual apportionment made by the Board on 
or about October 1, of each year. Any shortfall that exists 
as of that date shall be delivered by Saskatchewan prior to 
December 31, if North Dakota requests the delivery. I 
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ACCORD 
ENTRE 

LE GOWERNEMENT DU CANADA 
ET 

LE GOWERNEMENT DES $TATS-UNIS D'AMfRIQUE 
SUR L'APPROVISIONNEMENT EN EAU ET LA PROTECTION CONTRE LES 

CRUES DANS LE BASSIN DE LA RIVIkRE SOURIS 

Le Gouvernement du Canada et le Gouvernement des btats-Unis 

DbSIRANT favoriser l'ambnagement du bassin de la rivihre 

d'Am&ique, ci-aprhs dbnommbs "les Parties" , 

Souris en vue d'ambliorer le bien-&re genlral des habitants du 
Canada et des ftats-Unis d1Am6rique, 

de la construction, de l'exploitation et de l'entretien de 
rbservoirs dans le bassin de la riviere Souris, au Canada, e n c e  
qui concerne la protection contre les crues aux $tats-Unis 
d'Am8rique et l'approvisionnement en eau au Canada, 

CONSIDfRANT-.DE PLUS que le Gouvernement du Canada et le 
Gouvernement des ftats-Unis d'Ambrique sont parties au Trait6 
entre le Gouvernement du Royaume-Uni et le Gouvernement des $tats- 
Unis d'Am4rique relatif aux eaux limitrophes et aux questions 
originant le long de la frontiere entre le Canada et les ftats- 
Unis d'Am&rique, sign6 le 11 janvier 1909, ci-aprPs dbnommb le 
"Trait6 relatif aux eaux limitrophes8*, de mOme qula la Convention 
Between the Government of the United States of America and the 
Government of the United Kingdom for the Protection of Migratory 
Birds in the United States of America and Canada, signbe le 16 
aoQt 1916, ci-apr&s dbnommbe la "Convention sur les oiseaux 
migrateurs", et qu'ils dksirent, aux fins des ambnagements 
envisages dans le cadre du prbsent Accord, exercer leurs droits et 
remplir leurs obligations en vertu de ces instruments, ainsi qu'en 
vertu de toute entente ou ordonnance regissant leur application, 

CONSIDfRANT que les Parties retireront des avantages notables 

DtSIRANT que soit amenage le bassin de la riviere Souris de 
fagon que les ttats-Unis d'Arnerique et le Canada en retirent des 
avantages en ce qui concerne, respectivement, la protection contre 
les Crues et l'approvisionnement en eau, dans le respect du Trait6 
relatif aux eaux limitrophes et de la Convention sur les oiseaux 
migrateurs , 

l'aminagement du bassin de la riviere Souris : 
CONVIENNENT EN CONS$QUENCE des dispositions suivantes pour 
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