
1

Missouri River Basin
Water Management

U.S. Army Corps of Engineers
Northwestern Division

Infrastructure
Conference



Missouri River Mainstem Reservoir System
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Over 550 Corps of Engineer Reservoirs



Mainstem Project Storage

1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700

Distance in Miles above the Mouth from St. Louis, Mo. (1960)

Fort
Peck

Garrison

Oahe
Bend
Big

Randall
Fort

City
Sioux

Point
GavinsM

O
N
T
A
N
A

N

D
A
K
O
T
A

N

D
A

O
T
A

S

A
K
O
T
A

D
A
K

N
E
B
R

E
le

va
tio

n
in

Fe
et

M
SL

1000

1200

1600

1800

2000

2200

1400

800

Profile of Missouri River Mainstem Reservoir System

Peck
Fort Garrison Oahe

Bend
Big

Point
Gavins

(25) (32) (31) (3) (8) (1)

18.7

23.8 23.1

1.9
5.4

0.5

Gross Storage in MAF ---

73.4 MAF System Storage in %

Permanent

Carryover

Annual Flood Control

Multiple Use Randall
Fort

Accumulative % (25) (57) (88) (91) (99) (100)

Exclusive Flood Control



Garrison Dam



Gavins Point Dam
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Missouri River Mainstem
System Storage 1987-1993 & 2000-2006
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Interior Least Tern Piping Plover

Pallid Sturgeon
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Missouri River Mainstem Master Manual

Update Study
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Master Manual & ESA
Consultation History

• 1985 – Interior Least Tern Listed
• 1986 – Piping Plover Listed
• Nov 1989 – Master Manual Review initiated

Why? MM 1960, updated 1975 and 1979
• 1990 – Pallid Sturgeon Listed & Final BiOp for

terns and Plovers
• 1993 – Preliminary Draft EIS (Agency Review)
• 1994 – Draft EIS (DEIS) published (PA

identified) & Draft BiOp on the PA completed



Master Manual & ESA
Consultation History (Cont’d)

• 1998 – Preliminary Revised DEIS ( 8 alternatives)
• Feb 1999 – Formal Government-to-Government

consultation initiated with Basin Tribes
• Nov 1999 – Basin submitted alternatives
• Apr 2000 – Formal consultation with Service on current

water control plan initiated
• Nov 2000 – Final BiOp on current water control plan
• Aug 2001 – RDEIS published (No PA identified)
• Dec 2003 – Amendment to the Nov 2000 BiOp



Master Manual & ESA
Consultation History (Cont’d)

• February 2004 – FEIS, Draft Final AOP & Draft Master
Manual Released for Public Review

• 5-19 March 2004 – Comment Period / Review of
FEIS

• March 19, 2004 – Record of Decision, Master
Manual and 2004 AOP completed

• August 2005 - Facilitated Spring Rise Process
• Fall 2005 – Draft and Final AOP reflect Spring Rise
• Winter 2005 – Master Manual Updated with Spring Rise



Master Manual

• In house Mainstem Model developed for long term planning LRS model
modified for Master Manual Study.

• Daily Routing Model developed and used primarily for flood control, interior
drainage and ESA determinations.

• 100 years of historic data (1898 to present) modeled on alternatives
• Interior drainage and other detailed models developed for critical or

representative reaches.
• Value Functions developed for Economic Purposes based on dollars.
• Value Functions developed for Environmental Considerations based on special

units or indices.
• Purposes modeled in a certain order.
• Mississippi River effects considered in alternatives.
• Model results presented to public and specific interests for comment.
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Missouri River Mainstem Master Manual



Missouri River Mainstem Master Manual

• Master Manual available in electronic format, text hyperlinked to plates
and other pertinent information.

• All plates in electronic format.

• Manual format changed from USACE recommended format. More of a
story format followed.

• Final manual requested by Courts to be completed by 1 April 2004.

• Final Product was Missouri River Mainstem Master Manual - cost $30
million 14 years.



Missouri River Mainstem Master Manual

Changes made in Master Manual

• Drought Conservation Measures were increased there by reducing
service level and season length during drought.

• Intra System Unbalancing of Upper Three Reservoirs added as a formal
feature for improved reservoir fishery.

• Non-navigation flow period minimums stated. Minimum flows for
downstream flow support formally provided as a guideline for power
plants, intakes etc.

• Adaptive Management process adopted.

• Fulfilled ESA along with Missouri River Recovery Plan.



Missouri River Mainstem Master Manual

Changes not made in Manual Update

• Spring Rise - Controversial flows during spring for pallid sturgeon
spawning queue.

• Summer Low flows - Controversial flows during mid summer that
would cause split navigation season for ESA items concerning pallid and
bird nesting issues.

• The adaptive management formal process and framework is outside of
the master manual update but discussed as an adopted method to
providing guidance for future regulation.



This Master Manual and the selected water control plan are
intended to be non-binding guidelines to be used by the Corps in
regulating and operating the Mainstem System. In South Dakota
v. Ubbelohde, 330 F. wd. 1014, the Eighth Circuit Court of
Appeals held that the Corps’ prior manual was a binding
regulation. This was not the Corps’ intent and accordingly, the
Master Manual has been amended to clearly reflect the Corps’
intent that it not be considered a binding regulation. This is
consistent with Corps’ regulations that allow for both updates for
changes in normal regulations as well as for deviations to the
approved water control plan. This information was written on
the first page of the March 2004 Master Manual.

Missouri River Mainstem Master Manual

Binding Resolution Discussion



Missouri River Mainstem Master Manual

Inconsistencies Discussion

In the event of any inconsistencies between the provisions of this
Chapter VII and any other provisions of this Master Manual, this
Chapter VII shall take precedence.



Missouri River Mainstem Master Manual

Flexibility Discussion

Several attorney’s spent a considerable amount of time
reviewing and making suggested changes to add additional
flexibility to the master manual. The attorney’s suggested
changes such as “the Corps will make release increases to
evacuate accumulated flood storage” and they suggested we
change it to “the Corps may make release increases to evacuate
accumulated flood storage”. All this effort resulted in a manual
that contains a lot of flexibility to deal with the wide range of
conditions that the System must be regulated to meet.



Missouri River Mainstem Master Manual

Appendix Additions

Perhaps the most significant change to the manual format was in
the area of the addition of appendices.

Appendix A – includes Historic Floods and Flood Control
regulation examples. Plus we are going to add drought history
and examples.
Appendix B – includes Recreation
Appendix C – includes Water Quality
Appendix D – includes Fish and Wildlife, including ESA
Appendix E – includes Water Supply and Irrigation



Missouri River Mainstem Master Manual

Appendix Additions

Appendix F – includes Hydropower
Appendix G – includes Navigation
Appendix H – includes Continuing Studies
Appendix I – Adaptive Management

This concept allows one to easily change significant portions of
the manual. Items that can be expected to change over time but
are not part of the water control plan can be put in an appendix
and updated as required.
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