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Jeremiah W (Jay) Nixon, Governor Sara Parker Paulcy, Director 

OF NATURAL RESOURCES 

Colonel Robert J. Ruch, Commander 
U.S. Army Corps of Engineers, Omaha District 
16 16 Capitol Ave. 
Omaha, NE 68 102-490 1 

Dear Colonel Ruch: 

The Missouri Department of Natural Resources (Department) represents and protects the 
interests of the State of Missouri in all matters pertaining to interstate use of water, water 
quantity, and water quality. The Department also represents the Governor of Missouri on all 
interstate water issues. As the water resources agency for the State of Missouri, the Department 
submits the following comments on the Garrison DamILake Sakakawea Surplus Water Report 
and accompanying Environmental Assessment (Surplus Water ReportIEA). 

The U.S. Army Corps of Engineers (Corps) has proposed to use its authority under Section 6 of 
the 1944 Flood Control Act (surplus water authority) to permit the "temporary" use of up to 
100,000 acre-feet of water from Lake Sakakawea for municipal and industrial use. To provide 
this water, the proposal would require 257,000 acre-feet of storage allocated to municipal and 
industrial use in Lake Sakakawea. We have identified numerous areas of significant concern in 
the Surplus Water ReportIEA: 

1. Inappropriate application of the Corps' Section 6 authority, 
2. Identification of surplus water where none exists, 
3. Failure to properly account for water use, 
4. The continued unlawful use of easements for water withdrawals, 
5. Failure to comply with the National Environmental Policy Act, and 
6. Reliance on flawed analyses and assumptions. 

Due to these substantive and procedural problems we strongly recommend the Corps withdraw 
its Surplus Water ReportIEA and revise its approach. 

The Corps has inappropriately applied its Section 6 authoritv. 

The Corps has allowed the unlawful withdrawal of municipal and industrial water fiom 
Lake Sakakawea without agreements and without storage allocated in Lake Sakakawea 
for municipal and industrial purposes since at least 1989. To rectify these unauthorized 
withdrawals and to provide water for the growing demand for water for oil development, 
the Corps is proposing to unlawfully use its authority under Section 6 of the 1944 Flood 
Control Act. As defined in Engineering Regulation 1 105-2- 100, page 3-33: "Use of the 
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Section 6 authority is allowed only where non-Federal sponsors do not want to purchase 
storage because: use of the water is needed for a short term only or use would be 
temporary pending development of the authorized use and reallocation of storage is not 
appropriate. " The Surplus Water ReportIEA violates this regulation by improperly 
implying that the "surplus water" is for a short term or temporary use, when in fact the 
Surplus Water ReportIEA documents numerous permanent intakes withdrawing water 
fi-om Lake Sakakawea. In the Surplus Water ReportIEA, the Corps establishes that some 
of these intakes have been withdrawing water since at least 1989. These unauthorized 
intakes are not temporary and have clearly been in place for well beyond the 5-year term 
provided for under the Corps' surplus water authority. 

The 1958 Water Supply Act grants the Corps authority to provide long-term municipal 
and industrial water supply. Regulations promulgated under this Act identify the 
requirement for a permanent storage reallocation: "When the user desires long-term use, 
a permanent storage reallocation should be performed under the authority of the Water 
Supply Act of 1958, as amended. " (Engineering Regulation 1105-2-100, page 3-33). The 
Corps has improperly and unlawfully applied Section 6 of the 1944 Flood Control Act 
when in fact the 1958 Water Supply act is appropriate. 

The Corps has identified surplus water where none exists. 

Even if a portion of the municipal and industrial water use could be categorized as 
temporary use, there is no "surplus water" in the carryover multiple-use zone. Under 
Section 6 of the 1944 Flood Control Act, the Secretary of the Army may enter into 
contracts for surplus water provided that "no contract for such water shall adverselv 
affect then existing lawful uses of such water" [emphasis added]. The carryover 
multiple-use zone was designed to provide water to downstream uses during times of 
water shortages. In ten of the past eleven years, the Corps has reduced releases from the 
reservoir system to conserve water. This adversely affected navigation and other 
downstream uses, which is evidence that there was no surplus water in the carryover 
multiple-use zone in Lake Sakakawea. In the 1944 Flood Control Act, Congress clearly 
designated navigation and flood control as the two dominant purposes of the Mainstem 
Reservoir System. This designation was reaffirmed in 2005 by the Eighth Circuit Court 
of Appeals (In re Operation of Missouri River System, 421 F.3d 618 (8th Cir. 2005)). 
Any unauthorized reduction in the carryover multiple-use zone, as proposed in the 
Surplus Water ReportIEA, that would cause additional adverse impacts to existing lawful 
uses therefore would be an unlawful act subject to legal challenge. 

The Corps also selects "the sediment storageportion of the carryover multiple use zone 
as the source of surplus water" (Surplus Water Report, at 3-19; EA, at 18). However, the 
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carryover multiple-use zone contains no sediment storage. Any assertion that the 
carryover multiple-use zone contains sediment storage is directly counter to historical 
design documents and other Corps reports. In numerous publications (see enclosures), 
the Corps has stated that sediment storage is assigned to the permanent pool. The Surplus 
Water ReportIEA reinforces this view in its descriptions of the storage zones of the 
Missouri River Mainstem Reservoir System. The permanent pool, or inactive storage 
zone, is specifically designed for sediment storage. Per the Surplus Water Report, 
"...there is the 5.0 million acre foot (MAF) permanent pool.. . This zone provides 
minimum power head and sediment storage capacity.. . " (page 2-7). However, sediment 
is not included in the description of the carryover multiple-use zone. The report 
continues, ". . . (?he 13.1 MAF carry-over multiple-use zone.. .provides a storage reserve 
for irrigation, navigation, power production, and other beneJicia1 conservation uses. 
This zone also provides carry-over storage for maintaining downstreamJlows through a 
succession ofyears in which runoffis below normal. " The definitions of the storage 
zones are consistent with the descriptions found in the 2006 Missouri River Mainstem 
Reservoir System Master Water Control Manual (Master Manual) and have remained 
constant through multiple revisions of the Master Manual from 1960 to the present. Now 
the Corps is attempting to change decades of established definitions in order to create 
"surplus water" by claiming that there is some un-quantified volume of sediment storage 
in the carryover multiple-use zone. 

In the Corps' response to a request made by Missouri Department of Natural Resources 
for documentation pointing to any mention of sediment storage in the carryover multiple- 
use zone the following statement was made (enclosure #8), "There was not any storage 
speczj?cally planned for or set aside for sediment when the project was originally 
designed. " In contrast, the Surplus Water Report states, "A total of 5,125,000 AF of 
sediment storage was planned over the effective life of the project. " (page 3- 19). It is 
apparent that the Corps has erroneously determined that there is surplus water storage in 
the carryover multiple-use zone. If there were actually surplus storage because of 
currently unused sediment storage, it would be in the permanent pool, not the carryover 
multiple-use zone. 

The Corps failed to properly account for water use. 

Our review found that the Corps has failed to reasonably account for existing and future 
municipal and industrial uses. To rectify this error the Corps must complete an 
accounting of intakes withdrawing water from Lake Sakakawea and other Mainstem 
Reservoirs; including those intakes belonging to public, private, state, and federal 
agencies. 

According to the Surplus Water Report, the Corps has issued 142 easements on lands 
adjacent to Lake Sakakawea, and estimates that there are 130 water intakes based on 
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North Dakota state water permits (Table 3-5, page 3-1 1). However, totaling the number 
of intakes listed in the last paragraph of page 2-12 results in 2 17 intakes. These intakes 
would also require agreements and storage allocated to the uses. A search of the North 
Dakota State Water Commission water permits database yields 297 surface water permits 
in the Lake Sakakawea basin that are perfected, conditionally approved or being 
processed. Combined, these 297 permits have a permitted volume of over 3.5 million 
acre-feet of water. Although permits do not equate to water use, water agreements and 
storage allocation would also be required for these water users to withdraw water. 

The Corps should have contacted potential water users and obtained more accurate 
estimates of water use. According to U.S. Geological Survey water use data, statewide 
municipal and industrial use amounts to approximately 8 1,088 acre-feet per year (USGS, 
Estimated Use of Water in the United States in 2005). Per capita for North Dakota, this 
equates to approximately 0.127 acre-feet per year. Even if Basin Electric and Dakota 
Gasification are not included in the Surplus Water Report totals, per capita use is 0.385 
acre-feet per year; three times the amount of water used statewide. These discrepancies 
bring into question the Corps' water use estimates in the Surplus Water ReportIEA. 

The Surplus Water ReportIEA proposes to continue unlawful use of easements for water 
withdrawals. 

The Corps estimates that only 77 percent of the small municipal and industrial water 
users would enter into a surplus water agreement in the next ten years. The Corps does 
not address why 100 percent of these users would not be required to enter into 
agreements for municipal and industrial water, or why these agreements would not be 
required immediately. The Corps has stated that there is no storage currently allocated in 
Lake Sakakawea for municipal and industrial water use (Surplus Water Report, page 3- 
15). As such, the past practice of issuing easements for water withdrawals from Lake 
Sakakawea appears unlawful. As discussed above, most, if not all of the municipal and 
industrial intakes are long-term and therefore it is inappropriate to apply the Corps' 
surplus water authority, which is valid only for short-term, temporary use. The Corps' 
Water Supply Handbook also indicates that surplus water will normally be for small 
amount of water; 257,000 acre-feet is not a small amount. The 1958 Water Supply Act 
provides the legal authority to reallocate storage for long-term municipal and industrial 
water use. Conversely, the path the Corps is following appears to be neither proper nor 
legal. 

The Corps' regulations and policies lay out a process for reallocating storage for 
municipal and industrial use under the 1958 Water Supply Act (Engineering Regulations 
1105-2-100, and Water Supply Handbook). This process includes the identification of 
local sponsors and study cost-share. The Corps provides no evidence that it has 
identified local sponsors that would enter into agreements for 257,000 acre-feet of 
reservoir storage and its associated costs. The Corps must follow its regulations and 
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policies. This may result in much less demand than the Corps' rough estimate of 257,000 
acre-feet. 

The Surplus Water ReportIEA fails to complv with the National Environmental Policy Act 
(NEPA). 

The Corps has failed to meet the minimum standard of NEPA by not conducting a 
credible and comprehensive examination of the options available or of current and 
reasonably expected actions and their cumulative impacts. The Corps does not provide 
the information required for a critical examination of its analyses and conclusions nor 
does it appear to have used appropriate models in the determination of critical 
assumptions. Nor has the Corps provided a reasonable set of alternatives, concluding a 
pviovi that the current water uses and trends will continue, even though the Corps 
recognizes that its policy of allowing withdrawals of municipal and industrial water is 
unlawful. 

The Corps has not assessed how charging for water that had been available at no cost will 
affect demand. While the Corps has presented a model for water pricing; it has not 
applied that price model to demand. The Corps shows no analysis of how the additional 
costs of building and operating pipelines to reach the flowing stretches of the Missouri 
River will impact demand or affects small and large users' decisions on where to draw 
water or in what quantities water would be drawn. By defining a demand that is 
inflexible to price, the Corps has failed to create a credible water needs analysis. 

The Corps has indicated that this is the first Surplus Water ReportIEA and it intends to 
prepare five additional Surplus Water Reports for the other Mainstem Reservoirs. The 
Missouri River Mainstem Reservoirs are operated as a system. The volume of water 
stored in the system is used to determine releases (e.g. navigation guide curves) for 
downstream uses. As such, the Corps must be more comprehensive while considering 
cumulative impacts at all six Mainstem Reservoirs, as well as other reasonably 
anticipated projects. The Corps cannot divide this analysis into small and separate pieces 
in order to justify a Finding of No Significant Impact (FONSI). 

The Corps is inappropriately using its surplus water authority under the 1944 Flood 
Control Act. To put the amount of water in perspective, the 1958 Water Supply Act 
authorizes the Corps to reallocate reservoir storage for municipal and industrial purposes. 
When the reallocation exceeds 50,000 acre-feet, Congressional approval is required 
(Engineering Regulation 1105-2-100). It is alarming that the Corps is considering 
reallocating 257,000 acre-feet of reservoir storage without conducting an Environmental 
Impact Statement (EIS). Reallocating this volume of water is controversial, and will 
likely have significant affects on the human environment in which case an EIS must be 
prepared. 
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The Surplus Water ReportIEA relies heavily on flawed analyses and assumptions. 

The Surplus Water ReportIEA analyses of the impacts of depletions caused by the 
withdrawals are irrational. The Surplus Water ReportiEA considers the affect of only 
527 acre-feet of water use when the Corps' own estimate is for 100,000 acre-feet of 
annual use. The Corps fails to show any authority that exists to provide water for 
municipal and industrial use from Lake Sakakawea absent the Surplus Water 
determination, or provide the results of any analysis that demonstrates this assumption. 

The Surplus Water Report illogically assumes that "the vast majority of withdrawals will 
come from the free-flowing reaches of the Missouri River upstream of Lake Sakakawea" 
(Surplus Water Report, page ii). To forecast a future condition without project in which 
the vast majority of all water intakes would move to the river is indefensible. The 
Surplus Water Report also states that "under both with and without conditions it is 
expected that existing Garrison Dam/Lake Sakakawea M& water users will continue to 
withdraw waterfiom the project to meet their current water needs. " (Surplus Water 
Report, page 3-28). It is also indefensible that the Corps would forecast the future 
condition in which the Corps would continue to allow unlawful water users to continue 
withdrawing water. This use of with and without project conditions usurps the intent of 
the NEPA and fails to evaluate the extent of the impacts in comparing the appropriate 
differences between with and the without project conditions. 

As summarized above, the Surplus Water Report/EA analyzes only a small amount of 
water that will be used from Lake Sakakawea (527 acre-feet per year). However, the 
Corps analysis shows that less water in the reservoirs will produce $13,000 per year more 
hydropower benefits (Surplus Water Report, at Table 3-21, page 3-42). This result is 
illogical as it is supported by a flawed analysis. A few pages later the Corps calculates 
revenues forgone if 527 acre-feet are withdrawn and shows a negative impact to 
hydropower of $10,000 per year (Surplus Water Report, at Section 3.7.2.3, page 3-45). 
Extrapolating this to 100,000 acre-feet per year would result in annual adverse impacts to 
hydropower of approximately $1.9 million. A proper logical analysis needs to be 
completed that addresses all foreseeable actions as required by NEPA. 

The estimates for water use by the oil and gas industry appear arbitrary, include no valid 
analysis of price trends and their potential impacts on drilling, and do not match 
extensive past experience in other oil and gas fields. The Corps' claims that water 
demand from the oil and gas industry will drop precipitously in 2021 is based on the 
Corps' interpretation of estimates of the total wells expected to be drilled into the Bakken 
Formation by the North Dakota Oil and Gas Division (NDOGD). However, the State of 
North Dakota has recently requested that the U. S. Geological Survey re-analyze the 
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Bakken and other formations in western North Dakota, claiming that the estimated 
reserves are grossly underestimated based on actual production data. 

In addition, other formations below the Bakken have shown promise for oil and gas and 
are likely to be exploited as the Bakken is exhausted. These formations and their 
petroleum-bearing nature are detailed in the Surplus Water Report/EA, but ignored in the 
analysis. This subsequent development of deeper fields would follow a similar pattern of 
development in stratigraphically layered oil and gas fields elsewhere. The Corps 
arbitrarily stops the drilling of new wells in 202 1 when the count reaches 2 1,000 without 
citing a single historic example of a similar pattern for gas field development. The 
Corps' water use estimate (Table 3-3 of the Surplus Water Report) does not match the 
active drill rig projections of the NDOGD, nor is it based on any data-driven model for 
gas or oil field development. The Corps has conducted no market analysis of oil and gas 
drilling and thus has no basis for any of the resultant estimates of water use. NEPA does 
not allow the Corps to simply choose a model arbitrarily, and then use that model to drive 
the Surplus Water Report/EA to a predetermined conclusion. 

As outlined above, the State of Missouri is concerned that the Corps is inappropriately using 
Section 6 of the 1944 Flood Control Act to reallocate municipal and industrial water in Lake 
Sakakawea. Not only do we believe the current approach is unlawful, but if implemented as 
proposed would significantly adversely impact the State of Missouri and other downstream 
states. The State of Missouri urges the Corps of Engineers to pursue other more appropriate 
authorities to allocate water for municipal and industrial uses in the basin. The State of Missouri 
looks forward to continuing to work with the Corps to address the municipal and industrial water 
needs of the basin without adversely impacting the dominant Congressionally-authorized 
purposes. Please contact Mike Wells, Deputy Director and Chief of Water Resources at (573) 
75 1-4732, if you have any questions or to discuss these comments. 

Sincerely, 

DEPARTMENT OF NATURAL RESOURCES 

ara Parker Pauley 
Director 

c: Brigadier General John R. McMahon (w/o enclosures) 
Missouri Congressional Delegation (w/o enclosures) 
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Enclosures: 

1. Missouri River Main Stem Reservoir System Reservoir Regulation Manual Master 
Manual, December 1960, pg V-1 - V-3 

2. Missouri River Main Stem Reservoir System Reservoir Regulation Manual Master 
Manual, 1979, pg V-1 - V-3 

3. Missouri River Mainstem Reservoir System Master Water Control Manual, March 2004, 
pg VII-5 - VII-7 

4. Missouri River Mainstem Reservoir System Master Water Control Manual, March 2006, 
pg VII-5 - VII-7 

5. Missouri River Master Water Control Manual Review and Update, Final Environmental 
Impact Statement Volume I: Main Report, Part 1, March 2004, pg 2-2 

6. Water Supply Handbook, Institute for Water Resources, U.S. Army Corps of Engineers, 
IWR Report 96-PS-4, December 1998, Chapter 4 (B)(l)(a) 

7. Garrison DamILake Sakakawea Master Plan & EA, page 2-23, December, 2007 
8. Response Letter, Ms. Eckert-Uptmor to Mr. Wells, January 5, 201 1 
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Table VII-8) is usually provided in drought times to provide a minimum level of navigation 

service (7.5 feet of draft) while conserving water in the System in case of an extended drought.  

Consideration is also given to using System Replacement Flood Control Storage in cooperation 

with the U.S. Bureau of Reclamation (USBR), which will be discussed in greater detail later in 

this chapter.  Also, within the framework of the overall goals stated above, there are seasonal 

decisions to optimize the benefits obtained for the various authorized purposes, such as fish 

spawning, endangered species nesting and releases during river ice formation periods.  

 

7-03.1.  System Regulation Zones.  The storage capacity of the System has been developed to 

provide beneficial service to the Congressionally authorized purposes.  Regulation of a particular 

project for one authorized purpose may be compatible, to a varying degree, with regulation for 

most of the other authorized purposes.  For another authorized purpose, this regulation may be 

detrimental.  For example, the vacating of storage capacity after a flood event to assure control of 

possible future flood events is compatible with providing releases for power, navigation, and 

water supply; however, it is incompatible with the objective of providing stored reserves for 

continuation of these purposes during a subsequent drought period.  These factors made it 

advisable to divide the storage in individual System reservoirs into regulation zones to obtain the 

maximum possible service to all of the purposes consistent with the physical and authorizing 

limitations of the System.  Totaling the storage capacity in the respective zones of the individual 

projects provides the total System storage capacity available in each regulation zone for use in 

System regulation.  These values are not fixed but vary slightly over time according to changes 

in reservoir capacity from sediment collection in the reservoirs and shoreline erosion.  For 

example, when the System was first considered filled in 1967, the total storage capacity was 75.2 

MAF, and at this time, total storage capacity is 73.4 MAF.  This change in storage capacity has 

been reflected in the System storage zones by adjusting the elevations of the various storage 

zones within the individual projects to reflect the correct amount of storage according to the 

change that has occurred.  In some cases, the elevations have not changed but the actual System 

storage number has been adjusted for that zone.  The regulation zones, and the guidance criteria 

for regulation in these zones considered necessary to achieve the multipurpose benefits and 

operational objectives for which the reservoirs were authorized, are described in the following 

paragraphs.  

 

7-03.1.1.  Exclusive Flood Control Zone.  Flood control is the only authorized purpose that 

requires empty space in the reservoirs to achieve the objective.  A top zone in each System 

reservoir is reserved for use to meet the flood control requirements.  The storage space therein is 

used only for detention of extreme or unpredictable flood flows and is evacuated as rapidly as 

soon as downstream conditions permit, while still serving the overall flood control objective of 

protecting life and property.  Considerations to achieve the flood control objective include a 

release limitation for each of the projects, status of storage in the other projects and the level of 

System or the Gavins Point Dam release being maintained, as designated by criteria discussed 

later in this chapter.  The Exclusive Flood Control Zone represents 4.7 MAF (the upper 6 

percent) of the total System storage volume, and this zone, from 73.4 MAF down to 68.7 MAF, 

is normally empty.  The large four reservoirs, Fort Peck Lake, Lake Sakakawea, Lake Oahe, and 

Lake Francis Case, contain 98 percent of the total storage reserved for the Exclusive Flood 

Control Zone.   
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7-03.1.2.  Annual Flood Control and Multiple Use Zone.  An upper “normal operating zone” 

is reserved annually for the capture and retention of normal and flood runoff and for annual 

multiple-purpose regulation of this impounded water.  The System storage capacity in this zone 

represents 11.6 MAF (16 percent) of the total System storage volume, and it extends from 68.7 

MAF down to 57.1 MAF.  This storage zone, located immediately below the Exclusive Flood 

Control Zone, will normally be evacuated to the base of this zone by about March 1 to provide 

adequate storage capacity for capturing runoff during the next flood season.  Exceptions may 

occur.  For example, if System Replacement Storage were requested in conjunction with 

regulation of the USBR reservoirs in the upper Missouri River basin.  On an annual basis, water 

will be impounded in this zone as required to achieve the System flood control purpose and also 

stored in the interest of general water conservation to serve all the other Congressionally 

authorized System purposes.  The evacuation of water from the Annual Flood Control and 

Multiple Use Zone is scheduled to maximize service to the authorized purposes that depend on 

the release of water from the System.  Scheduling releases from this zone is limited by the flood 

control objective in that the evacuation must be completed by the beginning of the next flood 

season.  This is normally accomplished as long as the evacuation is possible without contributing 

to serious downstream flooding.  Evacuation is, therefore, accomplished mainly during the 

summer and fall because Missouri River ice formation and the potential for flooding from higher 

release rates limit System release rates during the December through March period.  

 

7-03.1.3.  Carryover Multiple Use Zone.  A second lower intermediate zone provides a storage 

reserve for irrigation, navigation, power production, water supply, recreation, and fish and 

wildlife.  The water stored in this zone at the three larger reservoirs (Fort Peck, Garrison, and 

Oahe) will maintain downstream flows through a succession of well-below-normal runoff years 

into the System.  Serving the authorized purposes during an extended drought is an important 

regulation objective of the System and the primary reason the upper three System reservoirs are 

so large compared to other Federal water resource projects.  The System storage capacity in this 

the largest storage zone, represents 39.0 MAF (53 percent) of the total System storage volume 

and extends from a volume of 57.1 MAF down to 18.1 MAF.  The Carryover Multiple Use Zone 

is often referred to as the “bank account” for water in the System because of its role in providing 

assistance to the basin during critical dry periods.  Water stored in the Carryover Multiple Use 

Zone will be used to meet project purposes in the event that the storage in the Annual Flood 

Control and Multiple Use Zone is exhausted.  Only Fort Peck, Garrison, Oahe, and Fort Randall 

have this storage as a designated storage zone.  The three larger projects of Fort Peck, Garrison, 

and Oahe serve the Missouri River basin during drought periods, and water from this zone is 

called upon to meet operational objectives stated in this plan.  The storage space assigned to this 

zone in Fort Randall serves a different purpose.  A portion of the Fort Randall space is normally 

evacuated each year during the fall season to provide recapture space for upstream winter power 

releases.  The recapture results in complete refill of the space during the winter months.  

Deliberate, long-term drawdown into the Fort Randall Carryover Multiple Use Zone is not 

contemplated.  During drought periods, the three smaller System projects (Fort Randall, Big 

Bend, and Gavins Point) are maintained at the same elevation they would be at if runoff 

conditions were normal.  While a minor amount of space in Big Bend and Gavins Point was 

initially provided in this zone, deliberate drawdown into this zone is generally not contemplated.  
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7-03.1.4.  Permanent Pool Zone.  A bottom inactive zone, called the Permanent Pool Zone, 

provides for a minimum power head and for future sediment storage capacity.  It also serves as a 

minimum pool for recreation, fish and wildlife, and as an assured minimum level for water 

access from the reservoir.  A drawdown into this zone is generally not scheduled except in 

unusual conditions.  The System storage capacity in this the lowermost storage zone represents 

18.1 MAF (25 percent) of the total System storage volume (extends from 18.1 MAF down to 0 

MAF).  To date, this zone has been increased by the addition of storage originally in the 

Carryover Multiple Use Zones of Big Bend and Gavins Point.  The regulation of System in the 

Permanent Pool Zone has been changed slightly due to the changes in the storage used in the 

Carryover Multiple Use Zone.  The likelihood of using water stored in the Permanent Pool Zone 

has been reduced in the CWCP.    
  
7-03.1.5.  Current System Storage Zone Allocations.  As of this time, the System has been 

regulated as an integrated system for 50 years.  During this 50-year period, many regulation 

techniques have been evaluated.  System regulation procedures have been modified to provide a 

plan for sustaining and balancing all of the Congressionally authorized project purposes.  A basic 

method of evaluating proposed changes in System reservoir regulation has been the long-range 

System regulation study, as described in Chapter VI of this Master Manual.  Numerous long-

range studies have been made since 1964, and long-range study criteria have been modified so 

that release restrictions imposed by the flood control purpose are reflected in the studies.  These 

many long-range studies have been supplemented by detailed examination of particularly severe 

flood events, which are described in detail in Appendix A of this Master Manual.  The Master 

Manual Study included over 500 long-range studies, exceeding the total number of studies 

conducted prior to that time.      

 

7-03.1.5.1.  Long-term studies have also been made to investigate the effects of continued water 

resource development in the Missouri River basin.  In general, these studies indicate that the 

flood control zone elevations currently used will continue being applicable well into the future.  

The loss of storage in the flood control zones of the System reservoirs due to sedimentation will 

be balanced by the reductions of flood runoff resulting from continuing water resource 

development, land treatment, and depletions that includes future appropriation of tribal water 

rights.  Studies will continue to be made to determine the effects of such changes in Missouri 

River basin water resource development and in associated System regulation techniques.  A 

major purpose of these studies will be the re-evaluation of System and individual System project 

storage zone allocations.  If deemed necessary, appropriate action toward modification of System 

project storage zones will be initiated.  

 

7-03.1.5.2.  The current storage allocations and associated elevations in each of the zones of 

individual System projects, as well as for the System as a whole, is shown on Plates II-1 and II-2.  

Storages given in this table reflect the January 2004 elevation-storage relationships.  Minor 

modifications from previous allocation tables are discussed below. 

 

7-03.1.5.2.1.  Fort Peck.  The elevation of the top of the Permanent Pool Zone, or the bottom of 

the Carryover Multiple Use Zone, has not changed for Fort Peck; however, this updated water 

control plan has changed the regulation of the System during drought, or water conservation, 

periods.  This change will result in the reservoir being approximately 22 feet higher during a  
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2 CURRENT AND ALTERNATIVE WATER CONTROL PLANS

2-2 March 2004 Missouri River Master Water Control Manual

H:\WP\AA16\FEIS\CAMRDY\SECTION_2.DOC   2/7/04 Review and Update FEIS

2.1.1 System Storage Zones 

The division of total available system storage 

volume into zones affects Mainstem Reservoir 

System operation.  Zones are prescribed for flood 

control, multiple uses, and the permanent pool.  

Figures 2.1-1 and 2.1-2 show this division for the 

total system and individual lakes, respectively. 

Exclusive Flood Control Zone 

The exclusive flood control zone is the total upper 

volume of the mainstem lakes maintained 

exclusively for flood control.  This zone represents 

the upper 6 percent of the total system storage 

volume, or that between 68.7 and 73.4 MAF 

(Figure 2.1-1).  Water is released from this zone as 

quickly as downstream channel conditions permit 

so that sufficient storage remains available for 

capturing future inflows.  The larger four lakes—

Fort Peck Lake, Lake Sakakawea, Lake Oahe, and 

Lake Francis Case—hold most (98 percent) of the 

volume retained exclusively for flood control 

(Figure 2.1-2).   

Annual Flood Control and 

Multiple Use Zone 

The next 16 percent of the system storage volume 

is reserved for annual flood control and multiple 

uses.  It includes the system storage from 57.1 to 

68.7 MAF (Figure 2.1-1).  This zone is used to 

store the high annual spring and summer inflows to 

the lakes.  Later in the year, water stored in this 

zone is released for riverine uses so that the zone is 

evacuated by the beginning of the next flood season 

on March 1.  Evacuation is accomplished mainly 

during the summer and fall navigation season, 

because icing of the river may preclude high 

evacuation flows during the winter. 

Carryover Multiple Use Zone 

The largest portion of the system storage capacity, 

53 percent, is designed to provide water for all uses 

during drought periods.  The carryover multiple use 

zone includes storage between 18.1 and 57.1 MAF 

and is confined to Fort Peck Lake, Lake 

Sakakawea, Lake Oahe, and Lake Francis Case 

(Figures 2.1-1 and 2.1-2).  It is operated so that it 

remains full during periods of normal inflow but is 

gradually drawn down during drought periods. 

Permanent Pool 

The remaining 25 percent of the total storage 

capacity is reserved as the permanent pool.  Total 

capacity allocated for the permanent pool is 18.1 

MAF.  The permanent pool provides the minimal 

water level necessary to allow the hydropower 

plants to operate and to provide reserved space for 

sediment storage.  It also serves as a minimum pool 

for recreation and for fish and wildlife habitat and 

as an ensured minimum level for pump diversion of 

water from the lakes. 

2.1.2 Water Releases from the 

Lakes

The Master Manual provides criteria for releases from 

the flood control and carryover multiple use zones for 

flood control, navigation service, and non-navigation 

service.  Each criterion relates to the amount of water 

in system storage.  The criteria were designed so that 

system storage in the flood control zone can be 

evacuated in an orderly manner before the beginning 

of the next flood season.  When storage volumes fall 

during extended droughts, cutbacks in system releases 

are made to conserve water.  The criteria were 

originally designed so that the water in the carryover 

multiple use zone would be adequate to provide 

navigation service, though at a reduced level through 

a drought comparable to that of 1930 to 1941. 

Navigation Service Criteria 

Augmenting downstream tributary flows by 

releasing water from the Mainstem Reservoir 

System provides support for navigation on the 

Missouri River below Sioux City.  In drought 

periods, storage water is limited and cutbacks in 

releases may shorten the navigation season and 

reduce navigation service.  The CWCP has two 

criteria for reducing navigation service in droughts:  

navigation service level and season length. 

The first step in conserving water in storage is to cut 

back releases to those necessary to provide a full 

service level (approximately a minimum of 8.5 feet of 

draft).  As storage declines in a drought, the 

navigation service level is reduced a maximum of 6 

thousand cubic feet per second (kcfs) to minimum 

service (7.5 feet of draft).  The full navigation service 

level designation for the Missouri River navigation 

project is 35 kcfs.  The downstream target flows are a 

minus or plus value from this service level 

designation.  To meet full service, target flows are set
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CHAPTER 4: DECEMBER 1998

STORAGE REALLOCATION

A. AUTHORITY

1. Water Supply Act of 1958.  Reallocation is the reassignment of the use of existing storage

space in a reservoir project to a higher and better use.  Authority for the Corps to reallocate existing

storage space to municipal and industrial (M&I) water supply is contained in Public Law 85-500,

Title III, Water Supply Act of 1958, as amended (72 Stat. 319)(see Appendix A).  Section 301(b),

of this Act states ". . . it is hereby provided that storage may be included in any reservoir project

surveyed, planned, constructed or to be surveyed, planned, and/or constructed  . . .  to impound water

for present or anticipated future demand or need for municipal and industrial water supply."  Section

301(d) of the Act states "[M]odifications of a reservoir project heretofore authorized, surveyed,

planned, or constructed to include storage as provided in subsection (b), which would seriously affect

the purposes for which the project was authorized, surveyed, planned, or constructed, or which

would involve major structural or operational changes, will be made only upon the approval of

Congress as now provided by law."

2. Guidance.  Official Headquarters guidance on reallocations can be found in ER 1105-2-100.

In this regulation, the guidance on reallocation of water supply storage is contained in Chapter 4,

Section VII (Water Supply), Paragraph 4-32d, dated 31 October 1997.  Additional information in the

ER is contained in Chapter 6, Section XV (Cost Allocation), Paragraph 6-205, dated December 1990.

Periodic Engineering Circulars and Policy Guidance Memorandums can also be issued on this

procedure.  The intent of this chapter is not only to capture all current policies and procedures, but

also to provide additional information that may be helpful to Corps planners attempting to reallocate

storage.

B. OPPORTUNITIES

1. Reservoirs.

a. Multipurpose Pools.  A typical multipurpose reservoir consists of three pools; a flood

control pool, a conservation pool, and an inactive or sediment pool.  The flood control pool is

normally kept empty to permit storage of runoff during times of high inflow.  The conservation pool

can consist of dedicated storage for one or more of the following purposes: hydropower, navigation,

water supply, water quality, or irrigation.  Recreation can also have dedicated storage, but in most

all Corps multipurpose reservoir projects, the recreation feature uses the top of the conservation pool.

The inactive or sediment pool, while it can be used, is generally not available to meet downstream

water needs.  This storage is normally set aside for hydropower head and/or to store the sediment

expected to accumulate over the life of the project.
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Table 2.7.1. Missouri River Mainstem Flood Control Reservoirs 

Project

(Dam and Reservoir) 

Incremental 

Drainage Area 

(Square Miles) 

Year of 

Closure

Flood Control and 

Multiple Use Storage in 

Acre-Feet (AF) 

Total Storage 

in Acre-Feet 

Fort Peck Dam / 

Fort Peck Lake 
57,500 1937 2,717,000 18,688,000

Garrison Dam / 

Lake Sakakawea 
123,900 1953 4,222,000 23,821,000

Oahe Dam / 

Lake Oahe 
62,090 1958 3,201,000 23,137,000

Big Bend Dam / 

Lake Sharpe 
5,840 1963 117,000 1,798,000

Fort Randall Dam / 

Lake Francis Case 
14,150 1952 1,309,000 5,418,000

Gavins Point Dam / 

Lewis and Clark Lake 
16,000 1955 90,000 470,000

Lake Sakakawea provides a significant storage contribution to the mainstem system of 

reservoirs.  It is the largest of the six reservoirs, with a storage capacity of 23.8 million acre-

feet (MAF), which comprises 32 percent of the total 73.3 MAF storage capacity in the 

mainstem system. 

 

2.7.2. RESERVOIR REGULATION

For the purpose of regulation, the storage capacity at Lake Sakakawea is divided into four 

zones.  Starting at the bottom, there is the 4.9 MAF permanent pool between elevations 

1775.0 and 1673.0 feet msl.  This zone provides minimum power head and sediment 

storage capacity and assures minimum level for pump diversion of water from the 

reservoir.  Above the permanent pool there is the 13.1 MAF carry-over multiple-use zone 

between elevations 1837.5 and 1775.0 feet msl.  This intermediate zone provides a 

storage reserve for irrigation, navigation, power production, and other beneficial 

conservation uses.  This zone also provides carry-over storage for maintaining 

downstream flows through a succession of years in which runoff is below normal.  The 

next zone is the 4.2 MAF annual flood control and multiple use zone between elevations 

1837.5 and 1850.0 feet msl.  This is the desired operating zone.  Water stored in this zone 

is normally evacuated by March 1 of each year to provide adequate storage capacity for 

the flood season.  During the flood period, water is impounded in this space as required.  

Finally, the upper zone, or exclusive flood control zone, consists of 1.5 MAF of storage 

between elevations 1850.0 and 1854.0 feet msl.  This zone is used only during periods of 

extreme floods and is evacuated as soon as downstream conditions permit. 

 

Regulating the Missouri River mainstem reservoir system is essentially a repetitive 

annual cycle.  Unless water conservation measures are being implemented, the reservoirs 

are evacuated to the bottom of the annual flood control and multiple use zone by March 

1.  Because the major portion of the annual runoff enters the reservoirs between March 

and July, storage accumulates and usually reaches a peak during early July.  During an 

average year, the Lake Sakakawea elevation crests near 1840 feet msl.  Releases from 

Lake Sakakawea are scheduled throughout the remainder of the year to provide support 









Responses: 

 

a. The amount of sediment storage that was planned over the effective life of the Lake Sakakawea;  

There was not any storage specifically planned for or set aside for sediment when the project was 

originally designed. The original project design did include an evaluation of the estimated sediment 

inflow rate which was used to determine a project life. The original sediment deposition rate was 

estimated as 48,000 acre-feet/year. The estimated sediment deposition within the reservoir through 

1988 is less than the rate originally estimated.  

 

b. The portion of this planned sediment storage that was in the carryover multiple use zone of Lake 

Sakakawea;  

The original evaluation did not separate sediment deposition by zones within the pool.  

 

c. The determination of storage filled by sediment in each of the storage zones of Lake Sakakawea;  

See the following summary table.  

 

d. The amount of storage that remains available;  

See the following summary table.  

 

e. Design reports for Lake Sakakawea; and  

The best available electronic versions of the original design reports are provided.   

 

f. Sediment survey reports.  

The most recent sediment survey report is provided.   



 

 

 

 

SURVEY

YEAR 1000 AC-FT PERCENT

FLOOD FLOOD FLOOD

EXCLUSIVE CONTROL & CARRYOVER EXCLUSIVE CONTROL & CARRYOVER EXCLUSIVE CONTROL & CARRYOVER

FLOOD MULTIPLE  MULTIPLE  INACTIVE FLOOD MULTIPLE  MULTIPLE  INACTIVE FLOOD MULTIPLE  MULTIPLE  INACTIVE

CONTROL USE USE CONTROL USE USE CONTROL USE USE

POOL ELEV. 1854 1850 1837.5 1775 1854 1850 1837.5 1775 1854 1850 1837.5 1775

1953 24728 23225 18917 5152 1503 4308 13765 5152

1958 24504 23000 18694 5004 1504 4306 13690 5004 -1 2 75 148 224 0.9%

1959 24477 22973 18670 4989 1504 4303 13681 4989 -1 5 84 163 251 1.0%

1964 24355 22846 18517 4981 1509 4329 13536 4981 -6 -21 229 171 373 1.5%

1969 24137 22635 18348 4976 1502 4287 13372 4976 1 21 393 176 591 2.4%

1979 23923 22439 18209 4990 1494 4220 13219 4990 9 88 546 162 805 3.3%

1988 23821 22332 18110 4980 1489 4222 13130 4980 14 86 635 172 907 3.7%

NOTES

1) Listed pool elevation correlates to the top of each pool zone (i.e. 1850 is the top elevation of the flood control and multiple use zone).

2) The survey listed in 1953 corresponds to the original condition. 

3) The last survey date of 1988 is the most recent survey. Current conditions were determined by extrapolating from 1988 to present using the average sediment depletion rate.

4) The incremental storage change compared to the original indicates the zone in which the depletion occurred. The sum of all zones equals the total depletion.

 IN 1,000 ACRE FEET

TOTAL DEPLETION

GARRISON RESERVOIR STORAGE DEPLETION SUMMARY

   TOTAL STORAGE BELOW THE POOL ELEV

 IN 1,000 ACRE FEET

  INCREMENTAL STORAGE BETWEEN POOL ZONES        INCREMENTAL STORAGE CHANGE

   SINCE THE ORIGINAL IN 1,000 ACRE FEET
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