


• 2,315 miles long

• Watershed drains 1/6 of 
continental United States.
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The Missouri River basin has experienced five consecutive years of below normal 
runoff.  Four of the five years were between Lower Quartile and Lower Decile.  

Missouri River Inflow above Sioux City
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System storage is at a record low due to the  combined impact of the 
drought and water allocation decisions during the drought. 

System Storage
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normal

Record High
1,618.7’

Normal
1,607.5’

Record Low
1,572.0’

Lake Oahe - Elevation

20012004

The loss of head at the three largest 
mainstem dams has reduced 
hydropower production.
(-30% at the Oahe powerhouse)  



Bush’s Landing

Main Ramp

Current 
Ramp

Volume - million acre feet

(MAF)

Record High 22.7
Normal 18.8
Record Low 10.1

121%
100%
54%

(% of normal)

Lake Oahe - Volume

2004



Lake Oahe - Surface Area
(acres)

Record High 369,000
Normal 312,000

Record Low 188,000
Below normal -124,000
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Unusable Boat Ramps
Loss of Fish Production

Dewatered/Dead Fish Eggs



1997

2004

Whitlock Bay

•From 2002-2004 SDGF&P has spent $3.1 
million to extend and build new ramps on 
Lake Oahe.

•No ramps would be available today without 
these expenditures.



Mobridge, SD

1997

2004

•At current lake levels 13 of 32 ramps 
are usable.

•Only 9 of 13 ramps can be extended to 
handle more than an additional 6 feet 
of lake level drop.



West Shore

1997

2004

•In 2005, the projected costs to maintain access on Lake 
Oahe will be between $1 million - $1.8 million.

•Without increased water conservation and/or 
extensions, all of Lake Oahe’s boat ramps would be out 
of service by July or August in 2005.



Pollock Bay

Pollock Bay Today

2004

1997

•The fishery in Lake Oahe yielded an economic 
impact of more than $20 million/year in the mid-
90’s, it now produces less than $10 million/year.

•Increased water conservation will lessen the impacts 
to lake access and would enhance fish production.



Upper Basin Water Supply Problems
Irrigation and Drinking Water Systems



Irrigation Water Supply Problems

Approximately 45,000 acres are irrigated 
from Lake Oahe in South Dakota.

• In 2002, 15% reported no irrigation due to low water.
• In 2003, 36% of acres were reported to be not irrigated.
• In 2004, Approximately 50% of irrigated acreage dry land 
farmed.

•Many irrigators along the mainstem reservoirs in North 
Dakota and Montana are experiencing similar impacts.



Drinking Water Supply Problems



Parshall Water Supply Problem
Lake Sakakawea

Temporary relocation of intake

• Falling reservoir level required installation of a 
temporary intake.

• Extended intake 3,700 ft.
• Lowered operational intake level 19 ft.
• Total Cost - $2.3 Million 



Ft. Yates Water Supply Problem
Lake Oahe

Conversion from reservoir intake to river intake

• Reservoir receded, now back to natural river 
conditions.
• Built access berm to river channel. 
• Constructed coffer dam and installed pump station.
• Total Cost - $3.2 Million



Mni Waste’ Water Supply Problem
Lake Oahe

Emergency relocation of intake
• During the drought of the late 80’s the system was forced to relocate the intake.
• Possible reservoir level drop calls for installation of emergency intake.
• Requires 4 miles of pipeline and an emergency pump station.
• The operational intake level to be lowered 27 ft.
• Total Estimated Cost - $4.0 Million 

Emergency Intake 
Location



Cooper Nuclear Power Plant on the Missouri River

The Effects of Missouri River 
Flows on Power Generation

Darrell Dorsey
Project Engineer
Kansas City Board of Public Utilities

Brian Barels
Water Resource Manager
Nebraska Public Power District





How Electricity is Produced from Steam



Electric Power Demand
Nebraska Load
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Items That Plug the Condenser



Winter of 2000/2001Winter of 2000/2001
--Low flows create icing problems with intakes, barges Low flows create icing problems with intakes, barges 

used to deflect floating iceused to deflect floating ice





Lower Missouri River Power GenerationLower Missouri River Power Generation

• Reduction in River stage results in loss of 
generation

• Replacement power cannot always be transmitted 
into the region due to transmission constraints

• Regional problem with blackout potential

• Without power, everyone is effected

• Drinking water intakes are also at risk



What can the Missouri River basin expect in 2005? 



“The Plains and Midwest:  ...long-term drought remained deeply entrenched across the northern half of the 
High Plains, where warm, windy weather eliminated winter wheat’s protective snow cover…”  Brad Rippey, 
U.S. Department of Agriculture

In areas west of the Missouri River where all of the mountain snowpack and a large portion 
of the plains snow is located, drought conditions range from “severe” to “extreme” up to 
“exceptional” - the highest classification of drought intensity. 

Missouri River Basin



“The situation is not any better in Idaho and Montana, where some basins would need three to five times 
their normal amount of precipitation in the next month just to get some basins merely back to average. 
Although not impossible, this isn’t likely to happen…-”  Mark Svoboda, National Drought Mitigation Center

In areas west of the Missouri River where all of the mountain snowpack and a large portion 
of the plains snow is located, drought conditions range from “severe” to “extreme” up to 
“exceptional” - the highest classification of drought intensity. 

Missouri River Basin



“... In the northern High Plains, including the upper Missouri River basin, 
below-normal mountain snowpacks will mean that hydrological drought 
will be ongoing.” - NOAA Climate Prediction Center

Missouri River Basin



Snowpack water content is well below average for the portion of the basin supplying the 
majority of Missouri River runoff.

Missouri River Basin

Basin Snow Water Content (% of average)



February 6,
2004

Inches of Snow Water Equivalent
Missouri River Basin

In 2004, runoff above 
Sioux City was only
66% of normal.

February 6,
2005

“Snowpack is ‘critically’ 
low, the current Missouri 
River mainstem snow water 
equivalent  is only 52% of 
that measured at the same 
time in 2004. ” 
-Roy Kaiser, Water Supply 

Specialist, NRCS 
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As of March 1, the USACE runoff forecast for 2005 is 16.7 MAF, 66 % of normal. 

Missouri River Inflow above Sioux City
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System Storage
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If the drought doesn’t end this year and storage declines similar to last 
year, system storage will be very close or below the navigation preclude 
level by March 1, 2006.  
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Lake Oahe Elevation
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• Drought is a basin-wide concern. All states will benefit by implementing 
conservation measures during a period of drought to avoid reaching the navigation 
preclude in 2006. We believe the potential exists for building support from other 
states to implement more stringent conservation measures.

• If we reach the navigation preclude:
– Flows to support navigation on the lower river will be discontinued.
– Power generation from coal-fired and nuclear power plants will be reduced 

significantly.
– Mainstem power generation will experience further declines.
– Main street businesses that rely on the sport fishing industry will feel 

additional impacts.
– Public drinking water systems face potential loss of water supply.
– Increased costs of “chasing-the-water” will result in more irrigated acreage 

being dry land farmed.
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• If the snowpack outlook remains poor through March, the navigation season should be 
suspended until May 1.

• Steady release set at 25 kcfs from May-September.
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• At a minimum navigation support should be limited to Kansas City and down river until 
May 1, similar to operations in 2004.

• Steady release flows should be set at 25 kcfs in early May (providing a 65% assurance of 
uninterrupted navigation service during the summer).
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