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Missouri River Basin

+ 2,315 miles long

- Watershed drains 1/6 of
continental United States.




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.
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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.
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Lake Oahe - Elevation

The loss of head at the three largest
mainstem dams has reduced
hydropower production.

(-30% at the Oahe powerhouse)




Lake Oahe - Volume

Volume - million acre feet

(MAF) (% of normal)
Record High 22 7 121% Bush’s Landing
Normal 18.8 100% | et —
Record Low 10.1




Foster Bay
Walleye
Spawning Shed

Cheyenne Arm of
Lake Oahe
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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.
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Mobridge, SD

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

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

*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.
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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
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Parshall Water Supply Problem

L_ake 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.
¥R e« Built access berm to river channel.

- e Constructed coffer dam and installed pump station.
“..-..c-i-. s Total Cost - $3.2 Million




Emergency Intake
Location

Current Intake
Location
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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. e

e Total Estimated Cost - $4.0 Million Project Area
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How Electricity is Produced from Steam

BOILER GENERATOR

DUST COLLECTOR ; i CONDENSER
i TURBINE

FUEL STORAGE TRANSFORMER
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Load (MW)
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ltems That Plug the Condenser




Winter of 2000/2001

-Low flows create icing problems with intakes, barges
used to deflect floating ice

Kansas City
Board of Public Utilities
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Lower 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 constralnts

Regional problem with blackout potential
Without power, everyone is effected

Drinking water intakes are also at risk
z Kansas City

Board of Public Utilities
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Lundorff would have
Lead trudge through
waist-deep snow
Thursday when he measured
its depth at O'Neil Pass near
Lead. But it only went past his
ankles,

calibrated aluminum pipe.into
the snow until i¢ hits the
ground. Lundorff pulled the
pipe out, with the snow still in
it and weighed it to determine
the water content.

There are 10 stations across
the 200-yard course wheére the

Lundorff. a forester for the
U.S. Forest Service Northern
Hills Ranger District in
Spearfish. made his ficst
Snow course reading of the
year Thursday meorning. Lun-
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modity in the next few years, with wa-

Study predicting more drought

By The Associated Press

Great Plains states.could face a
widespread drought in the next few
decades, a new study reports. .

A three-year-lorig study, of past cli-

" mate cycles points to a'significant
drought in the coming years, according
to a study released this week by the En-
ergy and Environmental Research Cen-
ter, which is based in North Dakota.

pact will be magnified if water manage-

ment strategies are not implemented.
1t could even Jeopardize the sustain-
ability of living conditions in the area,
he said.

“The public and decision-makers
need to recognize the magnitude, .
severity and urgency of this issue,
Groenewold, of Grand Forks, N.D..
said “Our greatest challenge is to ad-
mit we have a problem.” :

The study looked at lake bottom

sediments in North Dakota and west-. -, envislons water becoming a top com-

ern Minnesota, but the findings apply
to Nebraska and other states, he said.
Efforts to deal with limited water re-
sources have been in the works for
years, David Aiken, a natural re-

“sources water law specialist at the

University of Nebraska, safd. These ef-
forts will require a transition for water
users and wilt be {elt by {armgrs who

irrigate, Alken said. . { ¥
E lgﬂocal laws are not developed, fed- -

eral mandates will be, Atken said. He

ter rights being bought and sold.

“We'll start to see what water is )
worth in the marketplace,” Aiken said.

Aiken said fights for water will be-
come simpler as water becomes more of
a commodity, which Groenewold referred
to as the “petroleum of the 21st century.

"Groups ranging from communities
who want a water basin to environ- -
mental groups who want to protect en-
dangered species could compete to buy
water, he said. .

readings are taken; then, an
average [s calculated. At sta-
tion 6. an open area surround-
ed by towering pine and aspen
trees, Lundorif said, “Some-
{imes. this one has heen 4 ot

9

d

187 Gall ol Beder a4 384 G477, T4l free: 1-800-848 2300 e, 402,

oo, ut

constants, {n llle'eﬁl]ii[&ﬁ“
See Algebra, Page C4

O’Nei

| Pass

}

¢ I KSR
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Cralg Lundorf,

= Cal
foroster for the U.S, Forest

Service Northor Hifis Ranger

Distdct In Spearfish

gauge the overall growing con-
dition of the forest. if Thurs-
day's reading is any indication,
the Northern Hills are entering
a sixth consecutive year of
drought conditions,

The alpine countryside
above Lead varled from snow-
covered meadows to bare hill-
sides.

Weather conditions the
past week have been above
normal temperatures with no
precipitation, and the forecast
is for more of the same next
week.

Hills-wide snow readings
are expected to be released
next week,

Stevs McEnroarsraisiar
Craig Lundorff, a forester with the U.S. Forest Service,
weighs an aluminum tube with a snow Core measurement
to determine the water content of the snow atcre of 10
specific measurement locaticns, The depth of the srow
and its weight give a measure of water content in ‘he snow,
The scafe is held by Laurie Walkinshaw, an information as-

Contact Tim Velde t 842-8822, ext. N i
il ' sistant at the USFS office in Spearfish.

17, or tim.velder8rapicciyjournal.com



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.

“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

U.S. Drought Monitor Feran,,2008

=== Missouri River Basin

Infensity: Drought Impact Types:

[ DO Abnormally Dry r~" Delineates dominant impacts !

[] D1 Drought - Moderate A = Agriculural (crops, pastures,

[ D2 Drought - Severe grasslands) D

B D2 Drought - Extreme H = Hydrological (water)
I D04 Drought - Exceptional (Mo type = Both impacts)

The Drought Manitor focuses on broad-scale condifions.

Local conditions may vary., See accompanying text summary
for forecast sfafements,

Released Thursday, February 3, 2005
http:.".-'r.‘l roug ht.unl.edu/dm Author: Brad Rippey, U.5. 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.

“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

U.S. Drought Monitor  "“'c22.2°%

=== Missouri River Basin

Irtensity: Drought Impact Types.
[ | DO Abnormally Dry r~ Delineates dominant impacts

[ 1 D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severa grasslands) D
Il D3 Drought - Extreme H = Hydrological (water)
I C4 Drought - Exceptional (Mo type = Both impacts)

USDA @ & <
The Drought Monitor focuses on broad-scale conditions. = [ e kl U
Local conditions may vary. See accompanying text summary
for forecast stafsments. Released Thursday, March 24, 2005

http://drought.unl.edu/dm Author: Mark Svoboda, NDMC




“...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
@ U.S. Seasonal Drought Outlook
L
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Snowpack water content is well below average for the portion of the basin supplying the
mayjority of Missouri River runoff.

Basin Snow Water Content (% of average)

Fercent
of
Average

N > 288

B 175 to 288

B 158 to 175

125 to 158

118 to 125

98 to 118

/3 to 99

Report Date:

HARCH 27 , 2885 28 to 75

B 25 to 58

Provizional Data

Eazed on Mountain Data from MRCS SNOTEL Sites ] < 23

L
Data provided by Hs - - - -
HWater and Climate Center [r— M ISSOU rl R Ive r BaSI n

Hatioral Resource Conseruvation Seruice
Portland r Oreaoh




Inches of Snow Water Equivalent
Missouri River Basin

o

Inches of snow
water equivalent

3Bte 118

30to 39

20to 30
B8Bte 20
59to 9.8
39te 59

20t0 3.9
088tc 2.0
0.39to 0.98
0.20te 0.39
0.04 to 0.20

In 2004, runoff above

Sioux City was only February 6
66%0 of normal. 2004 |

trace to 0.04
0.00 to trace

“Snowpack is ‘critically’
low, the current Missouri
River mainstem snow water
equivalent is only 52% of
that measured at the same
time in 2004. February 6,
-Roy Kaiser, Water Supply 2005
Specialist, NRCS




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

System Storage Forecast - Modified
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Lake Oahe Elevation
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SUNINIary

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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Protecting South Dakota's Tomorrow ... Today
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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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Beaentinl Concervation Mesmines

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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