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A MESSAGE FROM THE STATE ENGINEER

1 am pleased to present the 2009 State Water Management Plan to the citizens of North Dakota. This new plan comes
at a time of rapid pace changes across the state. Expansion of energy development and changes in agri-business are cre-
ating many business opportunities and new jobs thar will help secure the state’s prosperity. However, these changes are

creating unprecedented demands on our most precious natural resource — water.

North Dakota will be challenged in the future with population shifis, increased oil and gas production, expansion of
the alternative fuels industry, new value added agricultural processing, and increased agricultural production. All of
which will have a significant impact on our surface and ground water resources. The 2009 State Water Management
Plan identifies needs that exist across North Dakota and the infrastructure investments that will be required in the next
biennium and the next decade. Investments must be made today to provide quality water supplies as well as relief from
flood damages in the future.

While this plan is not a strict blue print it does provide important guidance for decision making at all levels. Our goal
is to provide the maximum amount of benefit from North Dakota’s water resources to meet today’s needs while protect-
ing the resource for future generations.

Now, at the beginning of the 215t Century, we must make wise choices that will create the best possible quality of life
for our children and future generations.

Qis e

Dale L. Frink, PE.
North Dakota State Engineer



INTRODUCTION

ater is, without ques-
tion, North Dakota’s

most precious natural resource.
Wiater is not only critical for life
but is required in every human
enterprise. North Dakota water
law established the foundation
for the wise manage-
ment and development
of this precious resource.
The State Legislature has
given this very important
responsibility to the State
Water Commission (SWC
or Commission). It is
the responsibility of the
Commission to develop,
protect, and conserve the
state’s water resources
for the benefit of current
and future generations of
North Dakotans. Part of
this responsibility involves
facing water resource man-
agement challenges with
thoughtful insight, determination,
and persistence; yet always being
mindful of the necessity of the
sound stewardship of our most
treasured resource. . . water!

Authority and
Background

The Commission is required by

virtue of the North Dakota Cen-
tury Code, Section 61-01-26 and
Section 61-02-14 to develop and

maintain a comprehensive water
plan for the sound management of
North Dakota’s water resources.

Over the years, numerous state
water management plans have
been developed by the Commis-

sion to identify statewide water
resource management and devel-
opment project needs and funding
required for implementation. The
most recent comprehensive plan
was completed in 1999.

Since 1999, the State Water Man-
agement Plan has been updated
with supplements every biennium
with Water Development Reports
published prior to the Legisla-
tive Assemblies. The reports serve
to assist the Legislature in the

decision-making process in appro-
priating funds for water manage-
ment and development. This new
document will also serve to pro-
vide useful information to the 61st
Legislative Assembly.

Water planning and man-
agement is a dynamic
process and maintaining
flexibility in the process is
essential. Water resource
managers and decision-
makers must be able

to respond and modify
projects and programs
when circumstances and
situations change. It is
important that the plan

is not considered a map
or blueprint that can only
be followed step by step.
Rather it is a reference
tool, to be used as a guide
in water resource manage-
ment and development. The plan
must be flexible and must respond
to changing needs and challenges
such as natural disasters, emergen-
cy repairs, funding, or permitting
obstacles.

Purpose

The purpose of the 2009 State Wa-
ter Management Plan is to: 1) pro-
vide information regarding current
and projected water use; 2) iden-



tify areas where water is generally
available for new beneficial uses;
3) identify goals and objectives for
water resource management and
development; 4) identify potential
water resource management and
development projects and pro-
grams; 5) provide current infor-
mation regarding North Dakota’s
revenue sources for water resource
management and development;

6) serve as a formal request for
funding from the Resources Trust
Fund; and 7) broadly identify
water resource management and
development opportunities and
challenges, and provide recom-
mendations to address them.

One of the most important com-
ponents of this plan is identifying
where water may be available for
new development and use. The
State Engineer appropriates water
for beneficial use in North Da-
kota. Some aquifers and streams
in North Dakota are on the brink
of becoming fully appropriated;
meaning that much of the state’s
available water resources have al-
ready been permitted for munici-
pal, agricultural, industrial, and
recreational purposes. This report
will provide general information
and assist development interests in
identifying potential water sources
when locating facilities. It will as-

sist development interests in the
very early planning stages of proj-
ect development. Thus avoiding
unnecessary expense and delay in
project implementation. Develop-
ers should determine early in the
planning process that a reliable,
quality water source is available
close to their proposed project
facility. In areas of short supply,
the Commission should be con-
tacted early in the planning stages
of project development to obtain
more detailed information regard-
ing the availability of water in a
specific area.

Plan Methodology

The 2009 State Water Manage-
ment Plan addresses a myriad of
water-related management issues
and provides a long-term vision
for the future of water develop-
ment in our state. The compila-
tion of information and interests
necessary to accurately inventory
and plan for future water needs re-
quires a cooperative effort between
state, federal, and local interests,
and the input and expertise of wa-
ter stakeholders.

This plan documents contempo-
rary water project needs across
North Dakota and is a guide for

water development in future bien-
niums. However, it is important
to note, that planning for water
development is a dynamic process
— one that is subject to a variety of
influences. As such, a water plan
must remain flexible to adjust for
unexpected changes, yet provide a
clear overall picture of what citi-
zens want the state’s future to look

like.

Partnerships

Numerous local, state, federal, and
non-governmental entities often
collaborate through partnerships
with the Commission in efforts to
resolve the state’s water resource
management and development
problems and issues. The Com-
mission is committed to pursuing
partnerships that will use and pro-
tect water resources for North Da-
kota citizens, not only for today,
but also for future generations.

As has been the case in the past,
many challenges will face the state
in the future and North Dakotans
must work together to overcome
obstacles that will prevent us from
realizing benefits from North Da-
kota’s water resources for its citi-
zens. This plan is a tool that will
assist us in achieving our goals.



GOALS AND OBJECTIVES

l he purpose of the follow-
ing goals and objectives is to

more clearly define where North
Dakota’s long-term water manage-
ment and development efforts will
be directed in the future. By pursu-
ing and implementing these goals
and objectives, North Dakota will
meet many of the currently unmet
water management and develop-
ment needs across the state.

GOAL:

To regulate the use of water re-
sources for the future welfare and
prosperity of the people of North
Dakota.

OBJECTIVES:

* Encourage the most efficient use
of water by all users.

* Appropriate water resources with
consideration of its availability and
impacts to exiting permit holders.

* Maintain comprehensive water
rights records to ensure that ap-
propriations are based on the best
available information.

GOAL:
To develop water resources for

the future welfare and prosperity
of the people of North Dakota.

OBJECTIVES:

* Implement the Dakota Water Re-
sources Act of 2000 to meet water
supply needs of people throughout
North Dakota.

* Complete the Northwest Area
Water Supply, the Southwest Pipe-
line, the Red River Valley Water
Supply, and other water distribu-
tion systems.

* Support the development of
structural flood control projects in
communities, where appropriate.

* Support the development of ring
dikes for farmstead protection.

* Support irrigation development
to encourage growth and diversifi-
cation in the agricultural industry.

* Develop systems to provide suf-
ficient quantities of Missouri River
water to meet North Dakota’s
future demands, and secure water
rights to protect those uses.

* Develop small dams where ap-
propriate to retain water for use in
times of scarcity.

* Support development of riparian
buffer zones where applicable.

¢ Assist communities and rural
water associations in funding and
developing water supplies.

GOAL:

To manage water resources for
the future welfare and prosperity
of the people of North Dakota.

OBJECTIVES:

* Recognize long-term sustainable
use of available water resources.

* Encourage best land manage-
ment practices.

¢ Coordinate with and assist other
state agencies in the protection of
water quality.

* Assist the ND Department of
Health (Department of Health) in
monitoring water quality and well-
head protection.

* Support increased monitoring of
water quality to detect pollution
sources.

* Encourage and implement a bal-
ance of structural and non-struc-
tural techniques for reducing flood
damages.

* Ensure all cloud seeding projects
are conducted in a scientifically
sound and environmentally safe
manner.

* Develop/refine watershed models
and techniques.

* Encourage and assist with the
development of a comprehensive
state drought mitigation plan.

* Maintain channel flow capacity
of rivers and streams.

¢ Coordinate bank stabilization
efforts on public lands.

¢ Coordinate with federal, state,
and local entities to reduce high
sediment loads on the Missouri
River and other river systems.

* Encourage the recognition of
downstream environmental and
economic effects of flooding
through more comprehensive
floodplain management planning,.



* Encourage the cosideration of
water quality in floodplain manage-
ment and emergency planning.

¢ Assist communities with technical
evaluations of potential floodplain
development.

* Improve coordination and com-
munication between state agen-
cies and local entities to improve
management of rural flood control
issues.

* Coordinate the development of

new Digital Flood Insurance Rate
Maps (DFIRMS).

GOAL:

To educate the public regard-
ing the nature and occurrence of
North Dakota’s water resources.

OBJECTIVES:

* Continue support of the Water
Education for Teachers (WET)
program.

* Continue public information/
education regarding our atmo-
sphere and how it works, and the
capabilities and limitations of cloud
seeding.

* Encourage floodplain manage-
ment efforts in counties and com-
munities.

* Provide incentives through volun-
tary education programs to encour-
age private landowners to maintain
or enhance environmental quality.

* Enhance public information/
education programs on floodplain
management.

* Improve training opportunities
for floodplain managers.

* Encourage the implementation
of land treatment methods to help

control runoff during spring snow-
melts.

° Encourage communities and
counties to enroll in the National
Flood Insurance Program.

* Encourage public knowledge con-
cerning the location of floodways.

* Encourage reuse, reclamation,
and conservation of water.

* Continue public information/
education programs on irrigation
opportunities.

* Encourage research, best manage-
ment practices, and high-tech agri-
cultural practices for more efficient
application of agricultural chemi-
cals and fertilizers.

* Improve public information/edu-
cation efforts regarding sovereign

lands of the State of North Dakota.

* Improve public information/edu-
cation efforts on tile drainage.

GOAL:

To collect, manage, and dis-
tribute information to facilitate
improved management of North
Dakota’s water resources.

OBJECTIVES:

* Evaluate quality and quantity of
surface and ground water resources
and provide public inventories of
water availability.

* Continue and improve the state-
wide observation well network used
to gather water level and water
quality data.

* Ensure that adequate records are
kept of all cloud seeding opera-

tions.

* Continue and improve the state-
wide growing season precipitation

reporting network.

¢ Continue the dissemination of
project weather radar and precipita-
tion data via the Internet.

* Continue to implement the Com-
mission’s Web-based Map Service.

* Continue to provide and improve
the Commission’s Web-based Water
Resources Information Manage-
ment Systems.

* Maintain and improve the exist-
ing precipitation monitoring net-
work to aid in flood forecasting.

* Maintain or enlarge the existing
stream gauge system, particularly in
areas subject to overland flooding
and around smaller streams in co-
operation with the U.S. Geological
Survey.

* Support research to determine
how, when, and at what rates water
can be applied to various soil types
and crops to arrive at long-term
cost-effective, efficient use of water.

GOAL:

To conduct research into the pro-
cesses affecting the hydrologic cy-
cle to improve the management of
North Dakota’s water resources.

OBJECTIVES:

¢ Conduct studies of the nature and
occurrence of water to optimize

its conservation and development
throughout the state.

* Evaluate the impacts of cloud
seeding on precipitation patterns
and the environment.

* Define hail climatology for North
Dakota.

¢ Conduct basic storm research in
cooperation with universities and
federal agencies.



NORTH DAKOTA WATER RESOURCES

l ike most western states,
North Dakota faces a

variety of water quantity and
quality issues. And, the ability

to provide an adequate quantity

of high quality water for all
beneficial uses is vital in secur-
ing the economic, social, and
environmental future of North

Dakota.

The following section outlines
the state’s water resources and
climatic conditions affecting
them, and it addresses surface
and ground water quality is-
sues, and present and future
water use trends.

Climate

Since settlement days, North
Dakota has seen extreme
weather patterns such as during
the “Dirty Thirties” and more
recently the extended wet cycle
that led to the rise of Devils
Lake and the disastrous Red
River Valley flood of 1997.
Over the last decade, western
North Dakota has experienced
a prolonged drought, while at
the same time the eastern side
of the state has seen severe

flooding.

North Dakota is located in a re-
gion of central North America

July 1993 Rainfall

July 2006 Rainfall

North Dakota experiences extremes in precipitation, as shown in these precipi-
tation maps for July of 1993 and July of 2006. (Courtesy NDARB Cooperative
Observer Network)



that bridges the divide between
“too wet” and “too dry.” The
100th Meridian line of longitude
roughly splits the state in half.
East of this line, there is generally
more precipitation in the form
of snow and rain, than there is
the uptake of water by plants and
evaporation.

West of the 100th Meridian, wa-
ter loss exceeds precipitation. Re-
cent fluctuations in climate have
shown that this artificial bound-
ary between wet and dry shifts
slightly east or west depending
upon larger climatic patterns.

North Dakota’s extreme climate is
largely driven by air masses from
three areas: the Rocky Mountains,
where the mountains block much
of the Pacific moisture; the polar
region, which bring much of our
cold weather; and the Gulf of
Mexico, which brings much of
our precipitation.

In North Dakota, based upon
1971-2000 data, precipitation an-
nual totals vary greatly across the
state, with the western portion

of the state experiencing an aver-
age of 14 inches per year, and the
eastern portion seeing as much as
21 inches per year.

Drought

Drought has often been a defin-
ing aspect of climate in North
Dakota since settlement days,
from the many problems caused
by the drought in the 1930s,
through several shorter dry cycles
experienced as recently as 2008.

Drought can cause crops to fail,
stress municipal water supplies,
impact recreation, and make life
generally miserable for anyone
who makes their living directly or
indirectly from the land.

Drought certainly is not new

to the region, with the most se-
vere dry periods recorded in the
1930s, and more recently, the
1980s. Studies of isolated lake
beds in several places in North
Dakota show that extreme fluc-
tuations in the pattern of exces-
sive precipitation and drought are
normal.

Studies found that in the case of
lakes, a variation between wet
cycles and dry cycles have existed
for thousands of years. Lakebed
records indicate that since the
continental glaciers receded,
droughts and wet cycles lasting
more than 100 years have oc-
curred.

In an “average” year, there is of-
ten sufficient precipitation for
the various uses that rely upon it.
However, historical and paleocli-
matological records indicate that
there will be periods of time of
significant moisture shortage.

Flooding

While droughts are common in
the northern Great Plains it is

also true that this region experi-
ences wet cycles. Climatologists
believe that parts of North Da-
kota are currently in a wet cycle

that began in 1980, which has led

to flooding in the Red River Val-
ley and the Devils Lake basin. It

is useful to note that although we
are believed to be in a long-term
wet cycle on the eastern half of the
state, mini-droughts can be expe-
rienced within that cycle. This has
been the case in recent years, with
drought afflicting western, and in-
creasingly, eastern North Dakota.

Flooding in the Red River Val-
ley in 1997 was the most severe
in recorded history when parts of
the Red River Valley experienced
a record-breaking 12 feet of snow,
followed by a severe ice storm in
the spring, and rapid spring melt.
These factors, along with ice jams
in several key areas, led to the
catastrophic flooding that most
visibly impacted the city of Grand
Forks. It is worth noting that
partial records indicate a flood
more severe than the 1997 event
occurred prior to European settle-
ment.

With regard to the Devils Lake
basin, in 1992, many in the state
were concerned that the fishery
was in imminent danger of dying
off due to high salinity related to
low lake levels caused by the late
1980s drought. In 1993, all of
that changed, and with significant
rainfall and snow runoff, the lake
began to rise. The rise of Devils
Lake has been relentless, with little
respite since it began.

Ironically, while Devils Lake con-
tinued to rise in the first half of
the last decade, significant areas of
the state have been dealing with
severe drought.



Climate Trends

Several studies of lake
sediment in North Dakota
have demonstrated that
the state is subject to long-
term climatic variation,
alternating between ex-
tended wet and dry cycles.
Evidence has shown that
the state does not really
have a “normal” climate.
In recent years, portions
of North Dakota have
been experiencing severe
drought, which has led

to programs such as the
Commission’s Drought
Disaster Livestock Water
Supply Project Assistance
Program.

In recent years, climate
change and global warm-
ing have gained greater
attention. While the
root causes of climate
change, be they natural or
human-induced, are still
very much under debate,
recent data does indicate
that global temperatures
have increased slightly.

If warming trends con-
tinue, it is uncertain what
effects North Dakota

will experience. Climato-
logical data inferred from

lake core samples that provide a
picture of climate in the region
since the termination of the last
ice age indicate that when global
temperatures are warmer, North
Dakota’s climate may not react in

a predictable manner.

-0.75°C -0.5°C -0.25°C -0.1°C -0.05°C -0.01°C 0.01°C 0.05°C 0.1°C 0.25°C 0.5°C 0.75°C

Annual Global Temperature Trends, 1904-2006

in Degrees Celsius Per Decade
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N
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Average Annual Temperature Trends, 1904-2006,

for Six Long-Term Climate Observation Sites in ND

in Degrees Fahrenheit

Surface Water Resources

North Dakota is separated into
two major drainage basins by a
continental divide running from

SOURCE: NOAA Satellite and Information Service, GHCN-ERSST Data Set

SOURCE: ND Atmospheric Resource Board

ners of the state. The northeastern
portion of the state falls generally
within the Hudson Bay drainage,
the northwest to the southeast cor-  while the southwestern part is
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drained by the Missouri River to
the Gulf of Mexico.

For planning purposes, there are
five major watersheds in North
Dakota: the Missouri River basin,
James River basin, Souris River
basin, Red River basin, and Dev-
ils Lake basin.

The Missouri River drainage sys-
tem includes the major sub-basins
of the Missouri and James Rivers.
The tributaries on the south and
west sides of the Missouri River
typically occupy small but sharply
defined valleys. This area is well
drained with few natural lakes.
The topography is characterized
by rolling, hilly plains; with nu-
merous flat-topped, steep-sided
buttes. The most prominent are
located in the Badlands along the
Little Missouri River. Areas east
of the Missouri River include
glaciated areas that are character-
ized by many small lakes and
wetlands.

The James River, which is a major
tributary of the Missouri River,
begins in the drift prairie of cen-
tral North Dakota, but does not
join the Missouri until it reaches
Yankton, South Dakota. The
James system is poorly to moder-
ately drained, with a large num-
ber of wetlands.

The Hudson Bay drainage in-
cludes the Souris and Red River
systems, and the Devils Lake
basin.

The Souris River originates in
Saskatchewan and then loops

Water Resource Facts Summary

TOPIC VALUE
State Surface Area (Sq. MIles).......cucrrmmmrrrisssnmnrrisssssssssnsssssmssssssssssnsnnes 70,700
Total Miles of Rivers and Streams’........occuecoreeeeresessesessseesssesssseseseses 59,607
Total Miles of Rivers and Streams by Stream Class?
Class |, 1A, and Il Streams .......cccccccemmmmmmmmmmmmmmmnrnnienssssssssssssssssssssssnes 5,973
Class lll SIreams ......ccccvcviiiiisissssssssssmsmeemnmnnrerr e s s ssssssss s sssnns 48,634
Total Miles of Rivers and Streams by Basin
Red River (including Devils LaKe) ......ccccurusssmmmsrsmssssnsssmssssssmssssnsns 11,991
SOUNIS RiIVET...cciiiiiiiiiiccesssssssssssssssssssssmsmemmnmnns s s e s s ssssssssssss s s snsnnnns 3,670
Upper Missouri (Lake Sakakawea) .......cccourrsssmmessmssssssmssnssssssannnnns 13,877
Lower Missouri (Lake Oahe) .......cccocemmmrmssssmmmsnsssssssssssnssssssmsssssnsns 22,277
JAMES RIVEX .eeeeiccrisnrrescmsm s s s s s s nn s s s s e s s s s s mmmmsns s ssnsnsnnnnnnn 2,792
Border Miles of Shared Rivers and Streams®..........ocoveeeeseseeresesessseeens 430
Total Number of Lakes and RESErvOirs™..........ouoveeeeereeeesessseeesessssesesseses 247
Number of Natural Lakes .........cccimmmmmmmeesinnssinmnsnssssssssssssssssnsssssssssnns 109
Number of Manmade ReServoirs....ccccccccvriirrrimmmmmmmmmsssssssssssssnsnmsssssssns 138
Total Acres of Lakes and ReServoirs.....cccoeeeeeemssssssnnmnnssmsmsssssssssnnnns 761,772

218,616
543,156

Acres of Natural Lakes .......ccccceevvmmennnnns
Acres of Manmade Reservoirs

Volumes of Major Waterbodies (million acre-feet)

DEVIIS LAKED ....eeeeeeeeeerereeeeeeeseseeeesesssmseesssssaseseesasssasessessssaseesassasassennes 2.8
LAKE SAKAKAWEA «.n.ereeeeeeeeeesssssessssesesssesesesesesssssesesssssssssssesssssesssssesesssen 23.8
LAKE OBNE7 ..eeeeerereeeeeessesesseessaseseesssasasessesssssesessasasasessesassasessesasssasesses 23.1
LAKE TSCRIA" cereeerereeeeeseseseseesessseseesasassmssesssssasessesasasasessesassaseesesasssassenes 0.44
Jamestown Reservoir7 ........................................................................... 0.38
LaKE ASHEADUIAT ...eeeeeeeeeerereeeeeeeseseeeesessmseessssasessssasssasessesssasaseesassasassenses 0.2
ACKES Of WEHIANASE ...t eeeeeeeeeeeesseseesessseseseesasasmseesessssasmenes 2,500,000

1 Total miles are based on rivers and streams entered into the Assessment Database
(ADB) and reach indexed to the 1:100,000 scale National Hydrography Dataset.

2 Stream classes are defined in the Standards of Quality for Waters of the State
(North Dakota Department of Health, 2006). In general, Classes I, IA, and Il streams
are perennial, while Class Ill streams are intermittent or ephemeral.

3 Includes the Bois de Sioux River and the Red River of the North.

4 Number includes only the lakes and reservoirs which are publicly owned and are in
the ADB.

Estimates based on surface acreage at full pool elevation.
Volume at elevation 1,446 feet above mean sea level (including Stump Lake).
Maximum pool volume.

Estimate provided by Dahl, T.E., Wetlands - Losses in the United States: 1780s to
1980s, Washington, D.D., U.S. Fish and Wildlife Service Report to Congress, 1990.
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through North Dakota before it
reenters Canada west of the Tur-
tle Mountains. The topography is
varied within the basin, with hilly
terrain in the southwest, a flat
glacial Souris Lake plain in the
east, and forested hills of the Tur-
tle Mountains in the northeast.

The Red River winds northward
almost 400 miles, forming the
border between North Dakota
and Minnesota. From the inter-
national boundary with Canada,
the Red flows another 155

river miles to Lake Winnipeg in
Manitoba. The valley through
which the river flows is the for-
mer bed of glacial Lake Agassiz.
The ancient lakebed is extremely
flat, and is home to some of the
most productive farmland in the
world.

The Devils Lake basin is currently
a non-contributing sub-basin of
the Red River basin. The drain-
age system is formed by chains of
waterways and connecting lakes;
many of which ultimately termi-
nate in Devils Lake itself.

Flow in all North Dakota streams
and rivers is seasonably variable.
Runofl is greatest in early spring
as a result of snowmelt water and
spring rainfall. Many smaller
streams experience little or no
flow for extended periods during
summer months. Although, dra-
matic flow variations in river dis-
charges can be caused by changes
in weather patterns, isolated
storm events, evaporation rates,
and snow pack conditions.

According to information in
North Dakota’s Assessment Da-
tabase (ADB), provided by the
Department of Health to the
U.S. Environmental Protection
Agency, there are 138 man-made
reservoirs and 109 natural lakes.

Reservoirs comprise about 71
percent of North Dakota’s total
lake/reservoir surface acres, ac-
counting for a surface area of
543,156 acres. Of these, 480,731
acres, or 62 percent of the state’s
entire lake and reservoir acres
are contained within the two
mainstem Missouri River reser-
voirs (Lake Sakakawea and Lake
Oahe). The remaining 136 reser-
voirs share 62,425 acres, with an
average surface area of 459 acres.

The 109 natural lakes in North
Dakota cover 218,616 acres, with
approximately 132,246 acres, or
60 percent attributed to Devils
Lake (and Stump Lake com-
bined) at an elevation of 1,446
feet above mean sea level. The
remaining 108 lakes average 800
acres, with half being smaller
than 250 acres.

There are an estimated 59,607
miles of rivers and streams in the
state. These estimates are based
on rivers and streams entered into
the ADB and reach indexed to
the 1:100,000 scale National Hy-
drography Dataset (NHD).

Total miles of rivers and streams
by major basin are provided in
the Water Resources Facts Sum-
mary on the preceeding page.
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Ground Water

Resources

Ground water underlies the land
surface throughout the state.
Ground water generally occurs in
two major types of rock — uncon-
solidated deposits and bedrock.
Unconsolidated deposits are loose
beds of gravel, sand, silt, or clay
of glacial origin. Bedrock consists
primarily of shale and sandstone.

Aquifers of glacial origin are gen-
erally more productive to wells
than aquifers found in the under-
lying bedrock. Bedrock aquifers
underlie the entire state and

tend to be more continuous and
widespread than aquifers in the
unconsolidated deposits.

It is estimated that 60 million
acre-feet of water are stored in
the major unconsolidated aqui-
fers in the state. The amount
of water available in the major
bedrock aquifers is estimated to
be approximately 435 million
acre-feet.

Atmospheric Water
Resources

Mean annual precipitation ranges
from a maximum of just over 21
inches in the southeast corner of
the state to just under 14 inches in
the extreme northwest corner. This
distribution results in generally ad-
equate moisture for dry land farm-
ing in the east, but less reliable
supplies in the semi-arid west.



Precipitation is largely depen-
dent upon an adequate supply of
airborne moisture, both visible
(clouds) and invisible (water va-
por). The primary atmospheric
water source for North Dakota
is the warm, humid air originat-
ing from the Gulf of Mexico.
While westerly flow from the
Pacific Ocean does initially move
atmospheric moisture towards
the state, the repeated lifting
and cooling of the air as it passes
over the mountains causes much
of the moisture to precipitate
from the air before it reaches the
plains. Moisture from the Gulf
of Mexico faces no such impedi-
ments.

The capacity of the atmosphere
to hold moisture is largely gov-
erned by its temperature. Warm
summertime air can hold enough
moisture to allow a thunderstorm
to generate several inches of rain-
fall in a few minutes, whereas
cold arctic air from the Canadian
prairies can scarcely support any
precipitation. As such, the warm
season accounts for more than
three-quarters of the state’s total
annual precipitation.

Depending on the season, the
total water contained in the
atmosphere above North Da-
kota ranges from about 350,000
acre-feet in the winter, to 5.5
million acre-feet in the sum-
mer. A vast majority of the water
passes through the state, borne
by winds aloft. On any given day,
nature converts a small fraction
of the available water to clouds
and/or precipitation.

Water Quality

In North Dakota, water quality
is primarily the responsibility of
the Department of Health. The
SWC and other natural resource
agencies work cooperatively with
the Department of Health to
maintain, monitor, and plan for
adequate supplies of high quality

water.

Since the 1980s, North Dakota
has been mirroring a national
trend towards quantifying and
improving water quality in natu-
ral systems throughout the state.
A large portion of the early work
focused on gathering informa-
tion to determine the condi-
tions of the waterbodies. In the
last two decades, an increasing
amount of work has been done
to address non-point source wa-
ter pollution.

Surface Water

The Health Department cur-
rently recognizes 247 lakes and
reservoirs for water quality assess-
ment purposes. Only 198 are in-
cluded in the state’s water quality
standards as classified lakes, and
therefore are assigned designated
beneficial uses.

Under the federal Clean Water
Act (CWA), states are required to
report on water quality, and de-
velop a list of those waters need-
ing total maximum daily loads
(TMDLs) due to their being
water quality-limited, and sub-
mit an assessment report every
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two years. This list has become
known as the “TMDL list” or
“Section 303(d) list.”

When a waterbody is water qual-
ity limited, the state is required
to determine its beneficial uses,
and the reduction in pollutant
loading necessary for that wa-
terbody to meet water quality

standards. The process is called
TMDL.

When a state prepares its list of
water quality-limited waterbod-
ies, it is required to prioritize
waterbodies for TMDL devel-
opment and to identify those
waterbodies that will be targeted
for TMDL development within
two years.

The 2008 TMDL list for North
Dakota identified 225 waterbod-
ies (32 lakes and 193 rivers and
streams) and targeted 80 water-
body/pollutant combinations

for TMDL completion by 2010.
Eighty of those waterbodies are
targeted for completion in the
next four years.

The Health Department expects
to complete TMDLs for all listed
waters by 2010.

Waterbodies are categorized from
1, where all designated uses are
met, to 5, where a pollutant im-
pairs a waterbody and a TMDL
is required. Eighty-four percent
of waterbodies assessed fully sup-
port the beneficial use designated
as aquatic life. The remaining 16
percent of waterbodies assessed
for this report were assessed as



not supporting aquatic life.

Non-point source pollution was
the primary cause of aquatic life
use impairment.

A total of 100 lakes and reservoirs
were assessed for this report, with
the state’s remaining lakes and
reservoirs making up only 5.5
percent of total acreage. Ninety-
seven percent were assessed as
tully supporting aquatic life use.
Of this total, 37 percent were
considered threatened, while three
lakes did not support aquatic life.

The primary sources of pollutants
affecting aquatic life use in the
state were cropland erosion and
runofl; animal feeding operations
and poor grazing management;
and point source discharges,

such as urban runoff, hydrologic
modifications (e.g., upstream
impoundments, low-head dams,
channelization, flow regulation
and diversion, riparian vegetation
removal, and wetland drainage).

Recreation use was assessed on
6,617 miles of waterbodies in

the state, and was classified as
supporting, fully supporting but
threatened, and not supporting
on 23, 52, and 25 percent of
those miles, respectively. The pres-
ence of fecal coliform was mainly
responsible for a waterbody not
supporting recreation.

Drinking water supply use is clas-
sified for 5,560 miles of rivers and
streams in the state. Of the 1,738
miles assessed for this report,

only 5 percent were threatened

for drinking water supply use,
primarily through taste and odor
problems.

A total of 4,095 miles of rivers
and streams were classified as be-
ing capable of supporting fishing
for consumption. Of the state’s
waterbodies designated for fish
consumption, only the Red River
had sufficient methylmercury in
fish tissue to be assessed as not
supporting fish consumption
use. Sources of methylmercury
in fish remain largely unknown.
While there are many potential
sources of methylmercury (both
anthropogenic and natural), to
date there have been no specific
causes or sources identified for
the mercury present in North

Dakota fish.

Four reservoirs (Garrison/
Sakakawea, Oahe, Bisbee, and
Mzt. Carmel) are currently used
either directly or indirectly as
municipal drinking water sup-
plies, while three others (Pat-
terson Lake, Homme Dam, and
Renwick Dam) serve as back-up
water supplies in the event the
primary water supplies should
fail. Homme Dam, Mt. Carmel
Dam, and Lake Sakakawea were
assessed as fully supporting drink-
ing water supply use. Drinking
water supply use was not assessed
for the remaining lakes and reser-
voirs.

Ground Water

In North Dakota, 45 percent of
the state’s total population relies
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on ground water to supply its
drinking water needs. Ground
water is also a significant supply
for agriculture and industry.

Water quality in the state’s aqui-
fers varies greatly and is marginal
for drinking purposes in many
areas. Unconsolidated aquifers
generally have water that is less
mineralized than water in deeper
bedrock aquifers, which are typi-
cally more saline.

North Dakota has not identified
widespread ground water con-
tamination, although some natu-
rally occurring compounds, such
as arsenic, may make the qual-

ity of ground water undesirable
in a small number of aquifers.
Those areas where human-related
ground water contamination has
occurred have usually been associ-
ated with petroleum storage facil-
ities, agricultural storage facilities,
feedlots, poorly designed wells,
abandoned wells, wastewater
treatment lagoons, landfills, septic
systems, and the underground in-
jection of waste.

Assessment and protection of
ground water continues through
ambient ground water quality
monitoring activities, the imple-
mentation of wellhead protec-
tion projects, the Comprehen-
sive Ground Water Protection
Program, and the development
of a State Management Plan for
Pesticides.

North Dakota has 249 com-
munities with municipal systems
relying on ground water as a wa-



ter supply. In 2008, ten of those
communities exceeded primary 2008 Water Use Permits
water quality standards, and 177 Gonditionally Held in
exceeded secondary water quality Approved Abeyance Perfected Total
standards.
Commercial 4 0 8 12
Domestic 2 0 11 13
Fish And Wildlife 89 0 217 306
Water Permitting Flood Control 7 0 45 52
Industrial 113 10 203 326
North Dakota follows the prior Irrigation 432 52 1,759 2,243
appropriation doctrine for water Multiple Uses 9 0 18 27
rights. Prior appropriation can be Municipal 26 1 259 286
simplified into the phrase, “first Power Generation 0 0 10 10
in time, first in right.” What this Recreation 13 0 155 168
means is that the first entity to Rural Water 17 2 85 104
use water (senior appropriator) Stock 11 0 70 81
acquires the right to its use over
later water entities (junior appro- TOTAL 723 65 2,840 3,628
priators).

North Dakota Water Permit Definitions

Application in Processing: The water permit application is either in administrative or hydrological review.
Administrative review deals with the nonhydrologic aspects of processing a water permit application. Hydrologic
review deals with the evaluation of the water permit application in accordance with North Dakota Century Code
61-04-06.

Conditionally Approved Water Permit: The permit application has fulfilled all the administrative, legal, and
hydrological requirements and is approved to begin applying water to beneficial use.

Perfected Water Permit: This is a “Conditionally Approved” permit which has been inspected by Water
Commission staff and a determination made that water is being applied to beneficial use in accordance with the
conditions prescribed in the conditional water permit.

Held in Abeyance: This status is used when only a portion of the requested water withdrawal is conditionally
approved by the State Engineer. The unapproved portion of the water permit request is held in abeyance pending
the acquisition of additional hydrologic data that will be used to provide a basis for future action by the State
Engineer.

Withheld, Deferred: The permit application has fulfilled all the administrative criteria. However, the entire
requested water withdrawal amount requires additional hydrologic analysis, and in many instances, the
acquisition of additional hydrologic data before action can be taken.

Void: A water permit application was filed with the State Engineer, however, the applicant did not complete the
application process.
(continued)

13




04-06.

or right forfeited.

North Dakota Water Permit Definitions (continued)

Denied: The permit application has fulfilled all the administrative criteria. However, the hydrological analysis
indicates the water permit application cannot be approved in accordance with North Dakota Century Code 61-

Canceled: If a conditional or perfected water permit holder fails to apply water to beneficial use, as cited by the
water permit beneficial use date or fails to apply water to beneficial use for three successive years, unless the
failure or cessation of use has been due to the unavailability of water, a justifiable inability to complete the works,
or other good and sufficient cause, the State Engineer may cancel the water permit and declare the water permit

When there are multiple water
permit applications for water from
the same source, and that source
is insufficient to supply all the ap-
plications received by the State
Engineer within a 90-day time
period, the following order is used
to determine priority, from first

to last: domestic; municipal; live-
stock; irrigation; industrial; and
fish, wildlife, and recreation.

In the future, the demand for
water will continue to grow, pre-
senting significant challenges for
Commission staff. This is because
a more comprehensive analysis

is required to determine whether
or not a proposed water permit

is feasible, given variables such as
amount of water requested, timing
of the withdrawal, and character-
istics of the waterbody. The com-
plexity of natural systems often
results in permit processing dura-
tions of over a year.
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In 2008, there were a total of
3,628 water use permits in North
Dakota. Irrigation represents the
largest proportion (62 percent),
followed distantly by industrial

(9 percent), fish and wildlife (8
percent), municipal (8 percent),
recreation (5 percent), rural water
(3 percent), stock (2 percent), and
flood control (1 percent), with the
remainder all comprising less than
1 percent each.
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Current Water Use

Water in North Dakota is used in
a variety of ways. While the tradi-
tional uses of “mining, irrigating,
and manufacturing” found in the
North Dakota Constitution in
Article XI, Section 3 still remain
prevalent, new diverse uses and
needs are continually being cre-
ated.

With regard to some of the mi-
nor changes between 2007 water
use and the 1997-2007 average,
Garrison releases were slightly
down. Conversely, irrigation

Rural

Industrial/
Power/Multi-Use 10";%2 AF

(Consumptive)
11,874 AF
8%

Municipal
29,567 AF
PAR)

1997-2007 Ground Water Average Use
(in Acre-Feet)

Irrigation

87,888 AF
63%

uses increased, and were likely
due to the continuing dry cycle,
with permitted water withdraw-
als supplementing moisture not
received as precipitation. Con-
sumptive water use for industry
and power generation were likely
greater than the ten year average
as a result of increased industrial
development. Municipal use was
also above average in 2007, and
was likely a result of increased
lawn watering because of dryer
conditions. The continuing trend
of rural populations moving to
urban centers is another possible
reason for increased municipal

Industrial/
Power/Multi-Use
(Consumptive)

42,930 AF

Irrigation

7%

TOTAL: 139,755 AF

90,040 AF

use. Rural water use decreased,
however, which may in part have
to do with decreasing popula-
tions in rural areas.

In a more specific comparison of
recent 2007 water use with the
1997-2007 average, 2007 water
use for irrigation increased by
41,171 acre-feet (23 percent),
consumptive use of industrial,
power, and multiple uses in-
creased by 6,044 acre-feet (11
percent), non-consumptive use
of industrial, power and mul-
tiple uses decreased by 52,480
acre-feet (4 percent), municipal

Municipal
40,410 AF
3%

Rural
715 AF
<1%

Industrial/
Power/Multi-Use
(Non-Consumptive)
1,183,633 AF
87%

1997-2007 Surface Water Average Use
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use increased by 1,593 acre-feet
(2.3 percent), and rural water use
decreased by 578 acre-feet (5 per-

cent).

In 2007, the vast majority (89
percent) of reported total water
use was drawn from surface water,
with the remaining (11 percent)
of water use being ground water
in origin. Ground water use was
161,534 acre-feet, surface wa-
ter use was 1,331,701 acre-feet,
and total water use for 2007 was
1,493,235 acre-feet. Total water
use in 2007 was nearly the same
as the 1997-2007 average, which
totaled 1,497,483 acre-feet.

Industrial/ Rural

Power/Multi-Use o
. 6%
(Consumptive)
13,184 AF
8%

Municipal
30,240 AF
18%

2007 Ground Water Use
(in Acre-Feet)
TOTAL: 161,534 AF

Irrigation

108,225 AF
68%

Ground Water Use

Ground water use is accounted for
primarily by irrigation and mu-
nicipal, rural, and industrial uses.
It serves as the primary domestic
water source for areas not served
by Missouri River water. Ground
water is virtually the sole source of
water used for domestic purposes
by rural residents and residents of
small communities with no pub-
lic distribution system. In 2007,
irrigation accounted for over 68
percent of ground water use, with
municipal (18 percent), industrial/
power/multi-consumptive (8 per-
cent), and rural water (6 percent)
following consecutively.

Irrigation
110,875 AF
9%
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Industrial/
Power/Multi-Use
(Consumptive)
47,665 AF

4%

Surface Water Use

Industrial/power/multi-non-
consumptive use, which is mainly
power generation through Garrison
Dam and coal fired power plants,
accounted for 84 percent of surface
water use. Nearly 100 percent of
the water used for thermoelectric
and coal gasification purposes is
obtained from Lake Sakakawea and
the Missouri River. The remainder
of surface water supplies are utilized
by irrigation (9 percent), industrial/
power/multi-consumptive (4 per-
cent), municipal (3 percent), and
rural water (<1 percent).

Municipal
41,330 AF
3%

Rural
678 AF
<1%

Industrial/
Power/Multi-Use
(Non-Consumptive)
1,131,153 AF
84%

2007 Surface Water Use
(in Acre-Feet)
TOTAL: 1,331,701 AF



Water Conservation

and Recycling

Because North Dakota periodically
experiences drought conditions,
water conservation, and to a lesser
extent, recycling, are strategies

that communities throughout the
state utilize to reduce water us-

age when availability is limited.
Cities throughout the state have
modernized their water and sewer
lines to prevent in-system losses
that benefit no one, and in fact in-
crease costs. One example of water
conservation is the city of Fargo,
which has enacted requirements
that residents limit lawn watering
to every other day during the sum-
mer months, reducing water use by
about 2.5 million gallons annually.

There is additional capacity for wa-
ter conservation in North Dakota.
Work conducted in support of the
Environmental Impact Statement
for the Red River Valley Water
Supply Project found that if ad-
ditional water conservation mea-
sures were enacted, a reduction in
approximately 1.4 billion gallons
(4,300 ac-ft) of water could be ac-
complished in that project area.

Groundwater injection or infiltra-
tion are strategies that have been
considered in the state in order to
“bank” surface water when it is
readily available as shallow ground-
water. Studies conducted by the
Commission in the 1980s have
shown that the technology is feasi-
ble, although somewhat expensive.
Currently there is only one such
project in North Dakota, in the
northeastern part of the state.

Future Water Needs

North Dakota’s future water needs
and trends will be influenced by

a number of factors. Most im-
portantly, we can expect future
trends to be driven primarily by
population patterns, and current
and expected economic develop-
ment opportunities. However,

it is difficult to predict all of the
factors that may lead to the next
population shift in our state, or to
identify where the next industrial
boom might occur, and what it
might involve. To address some

of these future uncertainties, an
important element of this plan-
ning process will be to recommend
more detailed analysis of future
water availability for all types of
users in North Dakota, in the con-
text of a broad spectrum of future
water use scenarios. The purpose
of this section of the current plan-
ning effort is to define some of the
influencing factors and to discuss
anticipated water use scenarios for
various uses.

General Population Trends

North Dakota’s changing popu-
lation distribution has, and will
continue to have dramatic impli-
cations for the appropriation of
water. Since 1960, North Dakota’s
ten largest urban centers have

seen varying degrees of popula-
tion change - from booming West
Fargo, where a 546 percent in-
crease in population has occurred,
to Jamestown, where a 2 percent
decline has been the trend. Census
estimates in 1987 revealed for the
first time that more North Dako-
tans lived in urban centers than
rural areas, and estimates since that
time point to a continuation of that
trend.

From a county historical perspec-
tive, the U.S. Census estimates that
only nine counties have increased
in population since 1960. And of
those nine counties, increasing pop-
ulation trends can be attributed to
either population shifts from rural
to large urban centers, (Burleigh,

Population Trends:
North Dakota’s Ten Largest Cities

1960 2006 % CHANGE

RANK CITY CENSUS ESTIMATE CHANGE 1960-2006
1 Fargo 46,662 90,056 43,394 93%
2 Bismarck 27,670 58,333 30,663 111%
3 Grand Forks 34,451 50,372 15,921 46%
4 Minot 30,604 34,745 4,141 14%
5 West Fargo 3,328 21,508 18,180 546%
6 Mandan 10,525 17,449 6,924 66%
7 Dickinson 9,971 15,636 5,665 57%
8 Jamestown 15,163 14,813 -350 -2%
9 Williston 11,866 12,303 437 4%
10 Wahpeton 5,876 7,907 2,031 35%
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Cass, Grand Forks, Morton, Stark,
and Ward Counties), energy devel-
opment (Mercer County), or the
presence of reservations (Rolette
and Sioux Counties).

In looking ahead, and based on
data from the U.S. Census Bu-
reau, North Dakota’s population
will likely increase by about 1.5
percent from 642,207 in the year
2000 to 651,291 in the year 2020.
The eastern-most 13 Red River
Valley counties will experience a
population increase of about 4
percent (primarily in Cass and
Grand Forks Counties), while the
remaining 40 counties in central
and western North Dakota will
experience a population decline of
about 4 percent.

The North Dakota State Data
Center estimates that only seven

counties; Burleigh, Cass, Grand
Forks, Morton, Benson, Rolette,
and Sioux (four urban and three
primarily reservation counties, re-
spectively) will increase in popula-
tion from 2000 to 2020. All of the
other 46 remaining counties are
expected to lose population during
that same time period. It is possible
that current and expected energy
development, particularly in west-
ern oil-producing counties, could
slow or even reverse population
loss trends in certain areas, but to
what degree remains unknown. If
that trend materializes, urban areas
along the Missouri River, and those
served by the Southwest Pipeline
Project, and ultimately the North-
west Area Water Supply, will be
positively situated to meet future
water needs as they arise.

Another emerging population is-

Percent Change in Population by County,
North Dakota, 1960 to 2007
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sue that will have implications for
future water supply project de-
velopment involves the growth of
bedroom communities surround-
ing North Dakota’s larger urban
centers. A prime example is West
Fargo, which only a half-century
ago contained less than a couple
thousand people. Today, West
Fargo is estimated to be North
Dakota’s fifth largest community,
with about 21,500 people, and
recent annual growth rates of over
10 percent. Though West Fargo
has seen exceptional growth, there
are many other smaller communi-
ties around Fargo, West Fargo,
Bismarck, and Grand Forks that
are also seeing an influx in people
that are willing to make the daily
commute into larger cities. Along
with this growth, communities are
faced with questions about how
to provide and pay for supporting
infrastructure, including new
and enhanced water supply
systems.
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Future water supply con-
cerns also exist on Native
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American reservations
where existing infrastruc-
ture will not be adequate

to meet the needs of
growing populations.

According to estimates
by the North Dakota
State Data Center,

Native American res-
ervation populations
grew by 14 percent,
from 20,042 in 1990,

TRAILL
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to 22,892 in 2000.
Projections indicate
that reservation

81 to 127%
change
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likely to reach 27,691 by 2015,

or an increase of 44 percent from
2000. Of the growing populations
on reservations, 41 percent were
under the age of 20 during the
2000 census.

As urban areas continue to grow,
particularly in the eastern section
of the state, water supplies must
be carefully planned for and man-
aged. The Red River accounts for
only 6 percent of the annual flow
of surface water in the state, while
the 13 eastern Red River Valley
counties currently contain about
42 percent of the state’s total pop-
ulation. Even more revealing is the
fact that the narrow strip of North
Dakota that lies between Interstate
29 and the Red River contains 25
percent of the state’s total popula-
tion. Efforts to address looming
water supply issues in the Red
River Valley are well underway
through the planning of the Red
River Valley Water Supply Project,
which will be addressed in greater
detail later in the Plan.

Water Use Estimates

For future estimates, the year 2020
was used for all water use projec-
tions, since this was the most
futuristic population projection
available for North Dakota from
the U.S. Census Bureau. In addi-
tion to using population data for
making predictions of human con-
sumption of water, the year 2020
was used in making estimates for
irrigation, industrial, and ther-
moelectric water use needs. Min-
ing and aquaculture account for

relatively small amounts of water
use in North Dakota, so they were
grouped within the industrial use
category. Livestock water use is
not monitored by the SWC, but
a general description of current
and future trends will be provided
in later sections using U.S. De-
partment of Agriculture statistics.
Domestic water use is also not
monitored by the SWC, but was
estimated using U.S. Census Bu-
reau population data.

Numerous studies have been
undertaken to evaluate future wa-
ter needs in North Dakota. The
most recent study was completed
by the Bureau of Reclamation
(BOR) for the Red River Valley
Water Supply Project. The BOR
study evaluated the water needs
for 13 counties within the Red
River Valley portion of North
Dakota (and the communities

of Breckenridge, Moorhead, and
East Grand Forks in Minnesota).

The BOR report estimated that
by the year 2050 there would be
an annual water use demand of
68,168 acre-feet for municipal
purposes, and 23,890 acre-feet
for industrial purposes. The ac-
tual municipal water use for all
13 counties peaked in 1991 at
33,000 acre-feet. Based on census
data for 2020, the population for
the 13 counties in the BOR study
would see a 4 percent increase, or
27,000 people, while the central
and western 40 counties would
experience a 4 percent decrease,

or 17,000 people.

The following water use esti-
mates use the BOR’s population
segmentation of North Dakota
as shown in the map below. The
eastern 13 counties were grouped
as one water use and population
entity, and the remaining 40 cen-
tral and western counties were
grouped as the other water use
and population entity.

Bureau of Reclamation’s Population Segmentation
of North Dakota Counties
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Public and Domestic has been fairly constant, between water systems to meet new EPA

Water Use 30,000 to 33,000 acre-feet. Rural water quality requirements. Us-
water use has increased slightly, ing population data, along with
When historic water use trends for ~ from 5,000 acre-feet to 6,500 historic water use, projections were
the eastern 13 counties are exam- acre-feet. One of the contributing estimated based on an 8 percent
ined, it is evident that municipal factors to this trend is that small multiplier for human use. This
water use for the last 15 years towns are moving their use to rural  results in an estimated municipal
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and rural use of 42,600 acre-feet
per year (38 MG/Day) by the year
2020 for the 13 Red River Valley
counties.

When historic water use trends
for the central and western 40
counties are examined, it is evi-
dent that municipal water use for
the last 15 years has been fairly
constant, ranging from 36,000 to
40,400 acre-feet. Rural water use
increased by 1,200 acre-feet from
1990 to 1995, and then stabilized
at around 4,600 acre-feet. Using
population data, along with his-
toric water use, projections were
estimated based on a 4 percent
multiplier for human use. This
results in an estimated municipal
and rural use of 46,800 acre-feet
per year (41.8 MG/Day) by the
year 2020 for these 40 counties.

Industrial Water Use

Industrial water use in
the eastern 13 counties

doubled in the last 15 years,
increasing from 12,000 acre-feet
in 1990, to 22,000 acre-feet in
2005. Industrial water use for
the 40 counties in the central
and western counties of North
Dakota is estimated to be ap-
proximately 26,000 acre-feet per
year (23.2 MG/Day) by the year
2020.

Potential changes within the agri-
cultural processing industry that
will have the greatest impact on
future water development and
appropriation include commod-

Water Needed For
ETHANOL PRODUCTION

¢ 3 to 6 gals. of water are needed
to produce 1 gal. of ethanol

¢ 100 Mgal plant requires 900 to
1,850 AF of water

e That’s equal to 8 to 16, 135-acre
center pivot irrigation systems
(based on 10-in. annual application)

e Water use for an average 100
Mgal plant is equal to Devils Lake
or Wahpeton’s annual water use

more than doubled
in the last 15 years,

ity prices, changes in the Conser-
vation Reserve Program (CRP),
and the push for increased ethanol
production. Closely related will be
potential impacts to future irriga-
tion water use, which is addressed
in a separate section.

In terms of ethanol development,
it should be noted that in 2007,
two industrial permits for 6,200
acre-feet were issued for ethanol
plants in southeast North Dakota,
which have yet to put water to
beneficial use. It is anticipated that
by 2020 there will be two more
ethanol plants needing a total of
2,800 acre-feet of water per year
in the Red River Valley. In western
North Dakota, two ethanol plants
were built and began putting wa-
ter to beneficial use during 2007.
Each plant has a water permit for
nearly 750 acre-feet. It is anticipat-
ed that by 2020 there will be two
more new ethanol plants, needing
a total of 3,400 acre-feet of water
per year.

from 1,500 acre-feet

A

- - : Walhalla
Existing and Proposed Ethanol Plants in North Dakota 25 MGal
And Their Production Capacities A

in 1990, to 3,200
acre-feet in 2005.
Industrial water use
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Another important industrial water
use that will have an influence on
future appropriation is oil well de-
velopment. According to the North
Dakota Department of Mineral
Resources’ (DMR), Division of Oil
and Gas, 15 non-Bakken drilling
rigs are expected to drill 10 wells
each per year (for a total of 150
new non-Bakken wells annually)
for the next several years. Rigs drill-
ing in non-Bakken formations use
up to 0.3 acre-feet (100,000 gal-
lons) per well. Therefore, non-Bak-
ken drilling could require as much
as 45 acre-feet (15 million gallons)
of new water per year.

Bakken wells, however, use a great
deal more water as part of the drill-
ing process, requiring just over 3
acre-feet (1 million gallons) of fresh
water to drill a single well. Accord-
ing to the DMR, they estimate
about 800 new Bakken wells will
be drilled from June 2008 to June
2009; 4,600 new wells (2,300 per
year) from June 2009 to June 2011;
and then 11,200 new wells (1,400
per year) through 2019. If this esti-
mate is accurate, new Bakken wells
could require as much as 50,936
acre-feet (16.6 billion gallons) of
fresh water through 2019.

Electric Power Water Use

There are currently ten water
permits issued for thermoelec-
tric power in North Dakota. The
SWC requires reporting of both
consumptive water use and non-
consumptive water use for this
purpose. Consumptive water use
for thermoelectric power refers
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mostly to water that is not returned
to its original source because of
evaporative losses as part of the
power plants’ cooling processes.
Non-consumptive use for this
purpose means power plants are
piping water through facilities for
cooling purposes or using it to spin
turbines, and then all of the water
is returned to the original source.
According to SWC records, con-
sumptive use ranged from 28,682
acre-feet in 1997, to 38,580 in
2006. Non-consumptive use aver-
ages approximately 1,000,000 acre-
feet annually.

The SWC estimates a 2020 future
water use need of 56,000 acre-feet
(50 MG/Day) of consumptive use,
and 1,100,000 acre-feet (982 MG/
Day) of non-consumptive use for
thermoelectric power.

Agricultural Water Use

As mentioned previously, economic
factors and development opportu-
nities will greatly influence future
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The shaded portion represents the
maximum extent of rocks belonging to
the Bakken Formation in North Dakota.
It is estimated that current drilling tech-
nology could lead to the recovery of 2.1
billion barrels (1 percent) of the oil in
North Dakota’s portion of the formation.

water use and availability. And in
North Dakota, there is no greater
economic driving force than ag-
riculture, with one-quarter of the
state’s economic base derived from
agriculture. In 2006, North Dakota
farmers and ranchers produced
more than $4 billion in farm com-
modities, once again making it

the state’s leading industry. And as
0f 2007, almost 90 percent of the
state’s land was dedicated to agri-
culture, either through cropland or
grazing,

Nationally, North Dakota farmers
are number one in producing 16
different commodity categories,
including spring wheat, durum
wheat, barley, flaxseed, canola,

dry edible beans, pinto beans, oil
sunflowers, all sunflowers, non-oil
sunflowers, navy beans, all dry ed-
ible beans, lentils, honey, oats, and
all wheat. The state also ranks in the
top ten for the production of sug-



use and climate data can be mis-
leading if state-wide climate data is
used.

Through an analysis of more re-
gionalized climatic factors, the
SWC estimates that there will be
approximately 55,000 acre-feet of
water needed for irrigation devel-
opment by the year 2020. Previ-
ous work at the SWC has shown
an approximate 70 percent
utilization rate between granted
acre-feet of water and consumed
acre-feet of water. Based on
these numbers, it is estimated

arbeets, potatoes, alfalfa, soybeans,
and hay.

The nature of farming, as it relates
to farm size, has been changing,
with the size of farms increasing
since 1880, and the number of
farms decreasing since the Dust
Bowl era. However, both of those
trends seem to be leveling off over
the course of the last decade, with
only small changes to the aver-
age farm size, and the number of
farms across the state.

Regarding water use for irrigation,
there is a great deal of variability in
use across the state each year. One
of the sources for this variability is
the geographic distribution of ir-
rigation sites within the state. The
map above shows the locations of
all irrigation sites in North Dako-
ta. The sites represent both ground
water and surface water irrigation
sources. Sites located on the Mis-
souri River, or west of the Mis-
souri River are primarily surface

water sources. Sites located in east-
ern and central North Dakota are
primarily ground water sources.

A principal aspect of surface wa-
ter irrigation is the availability of
water. During drought conditions,
many permits simply do not have
enough surface water to irrigate
crops adequately. These conditions
result in water use reports show-
ing very little water use during a
drought, thus producing an in-
verse relationship between drought
and water use. Also, surface water
flood irrigation is based on a con-
stant application rate of 12 inches
per year, since there is no instru-
mentation measuring flow rates.
An additional geographic aspect of
irrigation is that much of North
Dakota’s irrigation is concentrated
within certain regions of the state.
Because of these localized concen-
trations, localized climatic events
can have dramatic effects on irriga-
tion water use. But, correlations
between annual irrigation water
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that there will be a demand for
an additional 35,300 acre-feet of
water (34 MG/Day). This results
in a total of 264,394 acre-feet of
water per year (236 MG/Day) for
irrigation water use by 2020.

However, an important unknown
is that higher commodity prices in
concert with expiring CRP con-
tracts will mean more acres enter-
ing into production, and possibly,
additional irrigated acres. Ten-year
projections in a year 2008 report
to the U.S. Congtess by the Food
and Agricultural Policy Research
Institute suggested that record oil
prices and new bioenergy man-
dates (such as the U.S. Energy
Independence and Security Act

of 2007) will continue to support
historically high commodity prices.
In some instances, higher com-
modity prices, and thus the abil-
ity to receive higher rental rates,
have forced producers to choose
between honoring existing CRP
contracts, entering into new ones,
or foregoing the conservation pro-
gram all together for more attrac-
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Past and Projected

Jan. 1990 to July 2007 2003

_ 800,000 "*=r Jan. 1990 to July 200 — 800,000
g ] = = Jan. 2000 to July 2007 B
= 1 i
g7°° 000 : Jan. 2005 to July 2007 - 700,000
= . Jan. 1901 to July 2007 -
(=)
‘% 600,000 1 Actual Total Acre Feet - 600,000
(] | B
L
i‘ 500,000 ] — . 500,000
& 1 — -
- 400,000 — 400,000
g j/ “ B
7] ] P B
< 300,000 = 300,000
[} i 4 =
€ ] P B
5; 200,000 - —200,000

. > ’ -
2 1 .- B
£ 100,000 100,000
= 1 i
o ] " B

0 LI B LI | L L I LI \.\ T L T T L L 0

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Projected Percentage Loss of CRP Acres in North Dakota Uve.remal rates. Future sce-
2007 - 2012 narios for CRP enrollment

have been estimated by the

DIVIDE BURKE RENVILLE BOTTINEAU ROLETTE \‘TOWNER CAVALIER PEMBINA U.S. Farm Service Agency
through 2012. The results
[y 1 — — are depicted by county in

the map shown at left.
NELSON
What is known, is that it
is unlikely that the ma-
— jority of former CRP
acres will become irri-
l [ K gated acres, simply be-
BARNES cass cause they were only
marginal for farming
to begin with. How-
ever, the additional
acres put into pro-

SLOPE ‘1:] EMMONS LOGAN LaMOURE
duction, along with
BowwaN L higher commodity
prices, will mean

90 to 100% 80 to 89% 70 to 79% 60 to 69% 50 to 59% 34 to 49% increased farm
loss loss loss loss loss loss

o,

EDDY

BURLEIGH

RICHLAND

28



incomes for a number of growers,

which in turn may enable them to
develop irrigation on more favor-

able tracts of land.

With regard to livestock, the SWC
does not monitor livestock water
consumption, however, there is ex-
tensive livestock-related data avail-
able from the U.S. Department of
Agriculture, including their associ-
ated water needs. Using this data,
the SWC made an estimate of live-
stock water use for North Dakota.
It is estimated that approximately
29,340 acre-feet of water is used
for livestock each year (26.2 MG/
Day).

According to the North Dakota
Department of Agriculture, a
common trend over the course

of the last several decades in the
production of beef cattle, dairy
cows, and hogs is a migration to-
ward larger operations, but less of
them. Estimates from the USDA
National Agricultural Statistics
Service indicate in the last decade:
the number of beef cattle opera-
tions has declined by 15 percent
to 10,500; the number of dairy
cow operations has declined by 70
percent to 400; and hog opera-
tions have also declined over that
same time period by 60 percent to
around 400 operations. According
to the North Dakota Department
of Agriculture, this trend is expect-
ed to continue, meaning the actual
number of livestock will remain
largely the same. However, they
will be dispersed in fewer locations
among larger operations.

The implications of these trends in

the livestock industry with regard
to future water use are that total
water use will remain largely the
same, but it will become concen-
trated in fewer locations. In some
cases, the resource will be able to
handle the additional demand, in
others cases, it will not. For that
reason, owners of large livestock
operations should make water
availability a priority when choos-
ing the location of future opera-
tions.

Fish, Wildlife, and

Recreation

Water use for fish, wildlife, and
recreation are generally part of
larger multi-purpose projects, such
as dams and reservoirs. Although
independent uses for these purpos-
es do exist in North Dakota, they
are generally small and account for
less than 1 percent of total water
use. For that reason, no future wa-
ter use projections were developed
for this current planning effort.

It is, however, important to note
that demand for fish and wild-

life could increase in the future
through the introduction of mini-
mum instream flow permits. This
would mean that a permit could
authorize the maintenance of a
minimum water flow in a river or
stream to protect crucial habitat.
In the past, multi-agency task
forces have been formed to study
the necessity and viability of es-
tablishing minimum flows, but no
changes have been made to state
water law. Currently, the State En-
gineer does not have the author-
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ity to issue permits for minimum
instream flows. Thus, any changes
to this regulatory authority would
require modifications to current
state statutes.

Though legal authority to grant
minimum instream flows does not
exist, flows in certain rivers are
sometimes managed to maintain
flow levels of senior or propri-
etary water users when project
works, such as dams or diversions
are present. For example, along
the Souris and James Rivers, the
state must maintain water levels
adequate to satisfy senior water
permits for several national wild-
life refuges. Other stream flow
management occurs along the
Little Missouri River; where under
the authority of the Little Missouri
Scenic River Act issued by the
State Legislature, the river must
maintain a free-flowing natural
condition; allowing no dams on
the mainstem of the river. The
protection of various species that
have been, or will be protected by
the federal Endangered Species Act
could also result in mandates to
maintain minimum stream flows
in rivers, or elevations in lakes and
reservoirs — particularly along the
Missouri River system.

Dams provide opportunities for
recreation in areas all across the
state, and in many instances,
provide fish and wildlife benefits.
However, the state’s aging dam
infrastructure has prompted water
managers to make decisions re-
garding the future of a number of
dams in North Dakota. In some
instances, repairs are economically



justifiable. But in other instances,
removal is a more favorable op-
tion. More recently, the state has
tried to implement fish passage
elements into dam repairs and
modifications whenever possible.
This is done to improve habitat
and to reduce drowning hazards
associated with low head dams.
This trend is likely to continue in
the future.

Water Availability

Shifting population concentra-
tions, and increasing numbers of
industrial and agricultural devel-
opments across the state have re-
sulted in a situation where North
Dakota’s ground and surface water
resources are becoming more fully
appropriated. Thus, the presence
or absence of water has become
one of the primary factors in lo-
cating industrial plants, or any
other developments requiring large
amounts of water. The following
section provides an overview of
the availability of North Dakota’s
surface and ground water resources
— including a color-coded map of
potential future ground water de-
velopment areas.

Surface Water Resources

North Dakota is a land of extreme
climate. This fact is reflected in

its water resources, where surface
water supplies are linked to the re-
gion’s highly variable precipitation
patterns. During wet years, and
throughout much of the 1990s,
North Dakota experienced a wet

cycle that had rivers flow bank full,
and lakes rising to record levels. As
was experienced during the 1930s
and even more recently, droughts
have caused rivers to go dry, and
lake beds to become salt flats.

In North Dakota, the Missouri
River contains approximately 96
percent of the state’s surface water,
and Lake Sakakawea and Lake
Oahe account for approximately
97 percent of all available water
storage. However, the greatest
concentration of population in
the state is situated in the Red
River Valley, where surface water
resources have been historically
limited during periodic droughts.
The reliable availability of surface
water is an issue that is currently
confronting the state, and will
likely drive water management in
the future.

Bedrock Aquifers

The bedrock aquifers occur
throughout most of North Dakota.
The most important bedrock aqui-
fers are, 1) the Lower Cretaceous
Dakota Sandstone aquifer, 2) the
Upper Cretaceous Fox Hills Sand-
stone and Hell Creek aquifers, and,
3) the Tertiary sand/lignite aquifers
within the Fort Union Formation,
Golden Valley Formation, and
White River Group.

The Lower Cretaceous Dakota
Sandstone aquifer underlies most
of North Dakota with depths rang-
ing from about 200 feet below
land surface in the eastern part of
the state, to up to about 6,000 feet
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below land surface in the western
part of the state. Individual well
yields of up to about 1,000 gallons
per minute are possible from prop-
erly completed wells in the Dakota
aquifer. Due to the relatively high
salinity, particularly in the cen-
tral and western part of the state,
ground water from the Dakota
aquifer generally is not suitable for
most uses.

The Upper Cretaceous Fox Hills
Sandstone and Hell Creek aquifers
underlie the central and western
parts of North Dakota. The aqui-
fers are exposed at land surface and
increase in depth to about 2,000
feet in the west-central part of the
state. Individual well yields of up
to about 200 gallons per minute
are possible from properly com-
pleted wells in the Fox Hills aqui-
fer. Water from the Fox Hills and
Hell Creek aquifers is commonly
characterized by relatively high
salinities, but is a common source
for domestic and livestock use and
limited municipal and rural use.
The relatively high salinity renders
most Fox Hills and Hell Creek wa-
ters unsuitable for irrigation use.

The Fox Hills aquifer provides

an important free-flowing source
of ground water for ranchers in
low-lying areas in the western part
of the state (Yellowstone, Little
Missouri, Missouri River valleys).
However, because of declining wa-
ter levels in the Fox Hills aquifer,
it is the policy of the State Engi-
neer to direct large-scale ground
water diversions to other ground-
water sources, if feasible, to reduce
the rate of water-level decline, and



to extend the period of free-flow-
ing conditions.

The Tertiary sand and Lignite
aquifers within the Fort Union
and Golden Valley Formations,
and the White River Group, un-
derlie the western part of North
Dakota. Individual well yields of
up to about 50 gallons per minute
are possible from properly com-
pleted wells in the Tertiary sand
and Lignite aquifers, but yields
of 5 to 10 gallons per minute are
more common. These aquifers
are an important source of water
for domestic and livestock use in
western North Dakota. Like the
Fox Hills and Hell Creek aquifers,
ground water in the Tertiary sand
and Lignite aquifers is commonly
characterized by relatively high
salinities that pose restrictions for
irrigation use.

Glacial Drift Aquifers

About two-thirds of the state of
North Dakota is covered by glacial
drift. Major aquifers in the glacial
drift are comprised of water depos-
ited sand and gravel.

The major glacial drift sand and
gravel aquifers are divided into
surficial and buried aquifers. Surfi-
cial aquifers receive recharge from
direct infiltration of precipitation
and snowmelt. Buried aquifers
generally are confined by less per-
meable, clay-rich glacial drift (till
and/or lake sediments), and as

a result, recharge is significantly
less than recharge associated with
surficial aquifers.

Individual well yields in glacial
drift aquifers are highly variable,
ranging from a few gallons per
minute in thin, narrow, fine-
grained parts of the aquifers, to a
few thousand gallons per minute
in thick, extensive, coarse-grained
parts of the aquifer. Water qual-
ity in the glacial drift aquifers is
also highly variable, ranging from
about 100 to 20,000 milligrams
per liter dissolved solids con-
centrations. In comparison with
sedimentary bedrock aquifers, the
glacial drift aquifers commonly
provide larger individual well
yields and better water quality
(lower salinity).

Ground Water Resources

The major glacial drift aquifers

in North Dakota are outlined in
the Ground Water Availability
map on the following page. In
addition, the map shows areas in
these aquifers where the potential
for additional ground water de-
velopment is good (areas shown
in green) or poor (areas shown

in red). This map was developed
to provide a preliminary basis for
considering sites for developing
relatively large-scale ground water
supplies. The areas in the glacial
drift aquifers where the potential
for ground water development is
poor are characterized by existing
large-scale ground water develop-
ment. These areas are at, or near,
full appropriation.

The areas in the glacial drift aqui-

fers where the potential for ad-
ditional large-scale ground water
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development is good are generally
characterized by little to moder-
ate or no existing ground water
development. It is important to
understand that in the areas where
the potential for additional ground
water development is good there
may exist complex aquifer geom-
etries and /or poor water quality
characteristics that could restrict
sustained large-scale ground wa-
ter withdrawals for a particular
use. For example, several areas of
the state likely could yield large
quantities of ground water where
the water quality is unsuitable for
irrigating the heavy textured over-
lying soils. The water quality may
be acceptable for other uses. Given
the above, this map should be
used only as a preliminary guide
to identify potentially suitable
ground water supplies. Individuals
interested in developing a relative-
ly large-scale ground water supply
should contact hydrologists in the
Water Appropriation Division of
the SWC to further identify sites

that may meet their specific needs.

Hydrologic data to assess the po-
tential for developing a ground
water supply in the form of de-
scriptive geologic logs from test
holes, water levels, and water qual-
ity analyses can be accessed on the
Commission website at www.swc.
nd.gov, by clicking on the “Map
and Data Resources” link. In addi-
tion, scanned versions of reports in
the form of County Ground-Water
Studies, Water Resource Investi-
gations, and City Ground-Water
Studies can be accessed on the
same website by clicking the “Re-
ports and Publications” link.
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VISION FOR THE 21°" CENTURY

Present and future generations of North Dakotans will enjoy an adequate sup-
ply of good quality water for people, agriculture, industry, and fish and wildlife;
Missouri River water will be put to beneficial use through its distribution across

the state to meet ever-increasing water supply and quality needs; and successful

management and development of North Dakota’s water resources will ensure
health, safety, and prosperity, and balance the needs of generations to come.

N orth Dakota’s water
management vision for

the 21st century provides direc-
tion for water management and
development across the state. It
builds on successes of the past,
and more importantly, it calls on
water managers, decision makers,
and members of the general pub-
lic alike, to seize future opportuni-
ties. However, in order to achieve
this vision, the state must address
several critical water management
and development issues, including
developing Missouri River water,
developing adequate water sup-
plies for eastern North Dakota,
financing future water develop-
ment, and balancing public trust
obligations.

Priority Project
Updates

Since the completion of the 1999
State Water Management Plan, the
State of North Dakota, through
the Commission, has seen tremen-
dous progress made in water de-
velopment in all parts of the state.
What is also important to rec-
ognize is that many of the state’s
large-scale water projects pro-
gressed despite the many obstacles

that often face projects today. The
following summary provides an
update of progress that has been
made, and milestones that have
been met on several of the state’s
priority water development efforts
over the course of the last five bi-
enniums.

Grand Forks Flood Control

Since the devastating flood of
1997, the city of Grand Forks has
worked in cooperation with the
federal government and the State
of North Dakota to develop one
of the largest flood control projects
the state has ever seen. As a result
of that cooperation, the Grand
Forks flood control project has
been completed, and it is recog-
nized as a permanent flood protec-
tion feature by the Federal Emer-
gency Management Agency.

The Grand Forks flood control
project consists of levees and a
foodwall set back from the Red
River. In addition, stabilization of
an existing dam, removal of a for-
mer railroad bridge, interior flood
control features, numerous road
and railroad closures, extension
and expansion of an existing diver-
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sion channel, and construction of
a new diversion channel with as-
sociated structural features, are all
part of the project.

Wahpeton Flood Control

Like Grand Forks, the city of
Wahpeton was hit hard by the
flood of 1997, and as a result,
sought a permanent flood protec-
tion project that would better
protect the community from a
1997-type event. The Wahpeton
flood control project consists of a
permanent levee system to protect
the city, and a flood easement to
keep breakout flows from being
blocked in the future.

Phase I construction has been
completed, which includes inte-
rior pumping stations, detention
ponds, and other interior flood
control features. Phase II plans and
specifications for a portion of the
in-town levees was also completed,
and construction began in 2008.
Phase III plans and specifications,
which are for the second of three
in-town levee reaches, have been
initiated. Both Phase II and Phase
IIT levee construction efforts must
be completed in concert with levee



constructions on the Breckenridge,
Minnesota side of the Red River to
avoid project induced impacts.

Maple River Dam

Construction on Maple River
Dam began in the fall of 2004,
and it was deemed operational
only two years later in the fall of
2006. All aspects of construction
were officially completed in 2007.

Maple River Dam is located in
southeast North Dakota, approxi-
mately eight miles north of Ender-
lin. This dry dam is a 70-foot high
earthen embankment, capable of
temporarily retaining up to 60,000
acre-feet of floodwater. Maple
River Dam is designed to provide
flood protection along the Maple,
Sheyenne, and Red Rivers, and it
was the fourth phase completed as
part of the Sheyenne River flood
control project. The other com-
pleted phases are the West Fargo
Sheyenne River Diversion, the
Horace to West Fargo Sheyenne
River Diversion, and the five-foot
flood pool raise at Baldhill Dam.

Southwest Pipeline (SWPP)

Since the development of the 1999
State Water Management Plan, a
tremendous amount of progress
has been made on the Southwest
Pipeline Project. From 1999 to
2009, the number of rural water
users will have increased from just
under 1,600 to about 3,700. And,
the number of cities and other
bulk water users will go from 25

to 53 during that same time pe-
riod. In addition, by the end of
the 2007-2009 biennium, it is
estimated that the total population
served by the SWPP will be about
35,000.

The SWPP also recently contribut-
ed to North Dakota’s energy devel-
opment efforts by providing water
to Red Trail Energy, an ethanol
plant located in Richardton. And
because of the high quality water
provided by the SWPP, Red Trail
was able to amend its contract to
reduce their maximum annual us-
age from 315 million gallons per
year, to 252 million gallons per
year. With Red Trail’s need for that
much water, they have become

the second largest water user on
the SWPP, behind only the city of
Dickinson. In comparison, Dick-
inson currently uses just over 600
million gallons of Missouri River
water per year.

Northwest Area
Water Supply (NAWS)

In the spring of 2002, construc-
tion began on the long-awaited
Northwest Area Water Supply
project. Since that time, construc-
tion on the 45 miles of pipe-

line between Minot and Lake
Sakakawea has been completed.

In August 2008, construction was
also completed on 24 miles of
pipeline, four pump stations, and
two storage reservoirs that provide
water service to Berthold, Minot’s
South Hill region, and North Prai-
rie Rural Water District, with an
interim supply from Minot’s water
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treatment plant. In fall 2008, the
Kenmare-Upper Souris contract
was awarded for completion of
53 miles of pipeline and a pump
station to address arsenic issues in
Kenmare, and provide additional
water supply to the Upper Souris
Water Users rural water system.

Additional project components
that will be constructed along the
main transmission line include an
intake at Lake Sakakawea, some
level of treatment facility at Max,
a control structure at the basin
divide, and a three million gallon
raw water storage reservoir. How-
ever, these future facilities along
the main transmission line will
require completion of the EIS and
federal funding.

The EIS was pursued due to the
2002 lawsuit filed by the Province
of Manitoba, which argued that
NAWS could increase the risk

of transferring non-native biota
between the Missouri River and
Hudson Bay drainage basins, and
the project should have additional
environmental review. As a result,
project construction has been de-
layed on features between Minot
and Lake Sakakawea that affect
treatment decisions, however the
federal court has allowed construc-
tion on the northern tier to pro-
ceed.

When completed, NAWS will
provide up to 26 million gallons
of Missouri River water per day to
at least 63,000 citizens in North
Dakota. With additional rural de-
velopment, NAWS could serve as
many as 81,000.



Red River Valley
Water Supply (RRVWS)

The Commission has worked in
cooperation with the Garrison
Diversion Conservancy District,
and the U.S. BOR toward the
completion of an EIS for the
Red River Valley Water Supply
Project. The purpose of the EIS,
which was completed in Decem-
ber 2007, is to evaluate alterna-
tives to meet the long-term water
needs of the Red River Valley in
North Dakota, and the cities of
East Grand Forks, Moorhead, and
Breckenridge in Minnesota.

As part of the Final EIS, the
BOR, and the State of North
Dakota, identified the Garrison
Diversion Unit Import to the
Sheyenne River Alternative as the
preferred alternative. As the State
of North Dakota and the federal
government pursue the develop-
ment of the preferred alternative,
the SWC will continue to provide
technical and financial assistance
toward project completion.

Municipal, Rural and
Industrial (MR&I)
Water Supply Program

Because of North Dakota’s Mu-
nicipal, Rural and Industrial
Water Supply Program, regional
and rural water systems have
continued to expand throughout
the state. As a result of this added
assistance, there are now 32 re-
gional water systems in North
Dakota providing quality drink-
ing water. Over 160,000 residents

are served by regional water sys-
tems, including 312 cities, and
over 90,000 rural residents. Cur-
rently, all or part of 47 of North
Dakota’s 53 counties are served by
regional water systems, and most
have plans to expand to cover ad-
ditional areas.

Just since 1999, MR&I projects
have been completed for sev-

eral water supply systems across
the state, including: All Seasons
Water Users District, Glenfield,
LaMoure, Langdon Rural Water,
McKenzie County Rural Water,
Minot (NAWS), North Valley
Water District, Park River, Ram-
sey County Rural Water, Ransom
Sargent Rural Water, Rugby
(NAWS), South Central Regional
Water District, Stutsman Rural
Water District, Tri-County Water
District, Underwood, Walsh Ru-
ral Water District, Williams Rural
Water, and Williston.

Several water supply systems also
have projects under construction,
including: All Seasons Water Us-
ers District, Berthold (NAWYS),
Devils Lake, Minot (NAWYS),
North Central Rural Water Con-
sortium, Parshall, South Central
Regional Water District, South-
west Pipeline Project, Traill Rural
Water District, Tri-County Rural
Water, and Wimbledon.

In addition, studies were com-
pleted to develop improved water
supplies at Carrington, McLean
Sheridan Rural Water, Moun-
trail Rural Water, North Central
Rural Water Consortium, South
Central Regional Water District,
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Southeast Water District, Traill
Rural Water District, and Wil-
liams Rural Water.

Devils Lake Flood Control

Since the early 1990s, flooding in
the Devils Lake region has persist-
ed, with an unpredictable future
ahead. In response, the state of
North Dakota and the SWC have
determined that there is no single
solution to the flooding problems
in that region. Rather, a three-
pronged approach, including
infrastructure protection, upper-
basin water management, and

an outlet to the Sheyenne River,
together, are the only means of
providing some relief.

A great deal of progress has been
made on all three fronts. In recent
years, the state has provided as-
sistance to the Devils Lake Joint
Water Resource Board to help
with the implementation of an ir-
rigation test project that is aimed
at utilizing upper basin waters for
value-added agriculture, while
helping to reduce inflow into
Devils Lake. At the same time,
the Commission has continued to
fund the Extended Storage Acre-
age Program to store floodwater in
the upper portions of the basin.

In addition, the Commission
completed an outlet to the Shey-
enne River in the summer of
2005. Outlet operation has been
limited due to low flows and poor

water quality in the Sheyenne
River.

In infrastructure protection ef-



forts, the levee protecting the

city of Devils Lake has provided
adequate protection for the com-
munity thus far. But, because the
threat of increasing lake levels still
exists, the city has been working
with the U.S. Army Corps of En-
gineers to identify potential flood
protection alternatives, should the
lake continue to rise. Because of
the tremendous costs that would
be involved in any type of levee
raise and extension, Devils Lake
will likely be looking to the state
for cost-share assistance.

In other infrastructure protection
efforts, certain Devils Lake area
roads are currently acting as dikes,
though they were not originally
designed for that purpose. As
such, a number of solutions are
being proposed to minimize fu-
ture risks.

Devils Lake Water Supply

As Devils Lake continued its in-
famous rise, it covered six miles
of the city of Devils Lake’s water
supply line with up to 40 feet of
water. To make matters worse, the
city was also facing new federal
Safe Drinking Water Act regula-
tions for arsenic that came into
effect in January 2006. With ar-
senic levels at over three times the
allowable concentration under the
new regulations, the city was only
given an exemption through Janu-
ary 2009. And, because of Devils
Lake’s population, the Depart-
ment of Health was not able to
grant an exemption beyond that
timeframe.

In response, the city of Devils
Lake has been working in coopera-

tion with the SWC and the federal

government to develop a new wa-

ter supply.

With regard to project progress,
the city’s new waterline portion of
the project has been completed,
and water is expected to be flow-
ing from a new wellfield by spring
2009. Construction on the new
water treatment plant is expected
to begin during the summer of
2009, with operation starting a
year later.

General Water

Management

Though larger, higher profile
projects get most of the attention
across the state, the Water Com-
mission is also constantly cooper-
ating with local sponsors to com-
plete smaller water development
efforts. General water manage-
ment projects include rural flood
control projects, snagging and
clearing, channel improvements,
recreational projects, planning
efforts, and special studies. Just
since the completion of the 1999
State Water Management Plan,
dozens of these projects have been
completed each year. And through
cooperative efforts with water
resource districts and other local
entities, the Water Commission
will continue to strive to develop
relationships and agreements to
pursue the development of smaller
projects that have big impacts to
the communities and regions they

benefit.
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State Water
Development Program

This section will briefly describe
the inventory process used by the
SWC Planning and Education
Division to identify future wa-

ter project and program funding
needs. A discussion will also be
provided of current water develop-
ment activities, as well as project
needs for the 2009-2011 bien-
nium and beyond.

The Inventory Process

As part of the SWC’s water plan-
ning efforts, the Planning and
Education Division once again
solicited project and program in-
formation from potential project
sponsors. The results provide the
SWC with an updated inventory
of water projects and programs
that are expected to come forward
for SWC cost-share in the upcom-
ing 2009-2011 biennium and be-
yond. As in the past, the product
of this effort becomes the founda-
tion that supports the State Water
Commission’s budget request to
the Governor and Legislature.

To obtain updated and new proj-
ect and program information from
sponsors, the Planning and Educa-
tion Division sent project informa-
tion forms to county water boards,
joint boards, and communities.
The managers of major water
projects, including the Municipal,
Rural, and Industrial Program;
Northwest Area Water Supply
Project; and Southwest Pipeline
Project, were also surveyed. Infor-



mation requested on the forms included general project
descriptions, location, permit information, and identifi-
cation of potential obstacles, among other basic aspects
of the projects.

More importantly, sponsors were asked to assign the
most realistic start dates possible to projects they expect-
ed to present to the SWC for cost-share consideration

- particularly during the 2009-2011 and later bienniums.
As part of that effort, project sponsors needed to take
into consideration when a funding commitment from

the SWC will be needed, and to identify when state dol-

lars will be necessary for projects or programs to proceed.

As the project information forms were received by the
SWC, each project is reviewed to determine if the pro-
posed timeframes for project advancement are reasonable
and justified by supporting information. After project
reviews were completed, the information was transferred
into the Planning and Education Division’s water project
database. This provides the SWC with updated project
information for older projects and an accounting of new
projects that have developed since the last inventory pro-
cess, during the 2005-2007 biennium. The result of this
inventory process is a comprehensive list of water proj-
ects throughout North Dakota that could come forward
for new or additional cost-share in future bienniums. As
stated earlier, this is an invaluable tool for budget plan-
ning purposes both for the SWC and the Legislature.

In addition to water project information, water managers
were also asked to provide information on major water
use changes that might be expected within their respec-
tive jurisdictions. And, all entities were asked to provide
information regarding issues concerning regulations, pol-
icies, or legislation that they would like to see the SWC
or SE address during future Legislative Assemblies.

Project Inventories

The following tables will provide an inventory of com-
pleted and currently active projects in the 2007-2009
biennium, and future water development needs that were
provided by project sponsors for the 2009-2011 bien-

nium.
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Completed Projects,
2007-2009 Biennium

The table below lists the projects, programs, and
studies that were completed by June 30, 2007, or
midway through the 2007-2009 biennium.

Completed Projects
2007-2009

Willow Creek Watershed Engineering Services
Epping Dam Review & Investigation

Sheyenne River Snagging & Clearing, SE Cass
Casselton Township Imp. District Drain #64

Crown Butte Dam Inlet

Antelope Creek Retention Sites Phase Il

Gessner Drain Improvement

Cass County Drain #9 Drop Structure

Cass County Drain #13 Reconstruction, Phase V
Cass County Drain #14 Reconstruction

Cass County Drain #40 Reconstruction

Cass County Drain #45 Extension Construction
Grand Forks County Drain #27A Outlet Improvement
Pembina County Drain #16 Reconstruction

Richland County Drain #62 Reconstruction

Richland County Drain #65 Reconstruction

Sargent County Drain #11 Improvement
Traill/Roseville Drain #19 Legal Extension

Grand Forks WRD Farmstead Ring Dike Program
City of Garrison, Water Line Intake Boring Project
Mountrail County Irrigation Project Feasibility Study
Mount Carmel Dam Incident Consultant

Mount Carmel Dam Incident

Mount Carmel Dam Engineering Services

ND Water Resource Institute Fellowship

Wild Rice Mainstream Retention Sites Study

City of Hazen Topographic Mapping

Goose River Snagging & Clearing, Steele and Nelson
Sussex Dam Engineering Feasibility Study

ND Natural Resources Trust

Wild Rice River Snagging & Clearing, Richland County
SE Cass, Normanna Township Drain Construction
Walsh County Assessment Drain #4B Construction
Elm River Snagging & Clearing - Steele County WRD
Elm River Snagging & Clearing - Trail County WRD
Harwood Township Drain Construction, SE Cass
Pembina County Drain #72 Construction

Cass County Drain #66 Construction

Digital Aerial Survey Hydraulic Analysis and Mapping
Sweetbriar Creek Dam Engineering Agreement

ND Water Education Foundation Tours

ND Ag. Weather Network, NDSU




Currently Active Projects,
2007-2009 Biennium

The projects and project categories
listed in the adjacent table rep-
resent water development efforts
that are being pursued in the cur-
rent biennium. Several individual
projects are listed in the table.
However, a number of others fall
under project categories, such as
irrigation development or general
water management, and therefore,
are not individually identified in

the table.

This table also represents the total
2007-2009 SWC project bud-

get, and what the SWC had ap-
proved for project funding halfway
through the biennium. As the
table suggests, the SWC had ap-
proved 71 percent of the project
budget by June 30, 2007.

Water Development Funding
Needs, 2009-2011 Biennium

This table contains projects that
could move forward and request
SWC cost-share in the 2009-2011
biennium. This accounting of
projects simply represents a non-
prioritized list of needs as submit-
ted by water managers. It does
not guarantee, in any way, that all
of the projects listed will receive

funding.

The list is organized into seven cat-
egories based on SWC cost-share
policies, including: flood control,
rural flood control, snagging and
clearing, irrigation, studies and
planning, multi-purpose, and

Currently Active Projects

2007-2009

SWC/SE
PROJECT OR CATEGORY BUDGET APPROVED
GRAND FORKS FLOOD CONTROL $2,384,557 $2,384,557
WAHPETON FLOOD CONTROL 2,492,560 1,337,957
FARGO SOUTHSIDE FLOOD CONTROL 16,650,000 2,584,750
MR&I WATER SUPPLY 24,038,796 24,038,796
IRRIGATION DEVELOPMENT 2,497,982 613,182
GENERAL WATER MANAGEMENT 14,640,445 10,727,894
MISSOURI RIVER MANAGEMENT 100,000 90,000
BALDHILL DAM FLOOD CONTROL 358,811 358,811
RENWICK DAM REHABILITATION 1,148,520 1,148,520
MAPLE RIVER DRY DAM 611,235 611,235
RED RIVER VALLEY WATER SUPPLY 12,090,000 1,800,000
DEVILS LAKE BASIN DEVELOPMENT 135,550 135,550
DEVILS LAKE DIKE 1,624,202 1,624,202
DEVILS LAKE OUTLET 2,465,477 2,465,477
DEVILS LAKE WATER SUPPLY 4,553,000 4,553,000
DEVILS LAKE OUTLET OPERATIONS 2,000,000 2,000,000
NELSON COUNTY FLOOD RELIEF 203,008 203,008
WEATHER MODIFICATION 600,000 525,000
SOUTHWEST PIPELINE PROJECT 13,409,130 13,409,130
NORTHWEST AREA WATER SUPPLY 8,019,857 8,019,857
TOTALS $110,023,130 $78,630,926

water supply projects. The total
financial need to implement all

of the projects in the 2009-2011
inventory is at least $563 million.
The state’s share of that total is
about $137 million, based on cur-
rent cost-share requirements. The
federal government and local proj-
ect sponsors would be responsible
to make up the balance.
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It should be recognized that the
2009-2011 totals do not account
for projects that may not seek
funding in the current 2007-2009
biennium and will carry over to
the next biennium. As a result,
the actual need for the upcoming
biennium has the potential to be
greater than portrayed here. In
contrast, it should also be noted




that water development projects
can be delayed as a result of local or
federal funding problems, permits,
or environmental issues, which can
substantially influence the actual
need for any given biennium.

can be attributed to water supply ects included in this timeframe
projects, including the Red River were either identified by project
Valley Water Supply Project. Proj- sponsors to move ahead beyond

June 30, 2011,
or they were

placed into

HUDSON a later time-
Water Development Funding BAY frame by
Needs, Beyond 2009-2011 SO S SWC staff
MISSOURI based on
The potential funding need from their knowl-
the state that was reported by proj- RIVER edge of the
ect sponsors beyond the 2009-2011 project.
$333 million in total project costs. in North Dakota
At least $260 million of that total
Water Development Funding Needs
2009-2011 RURAL FLOOD CONTROL
Federal State Local
County Watershed Project Name 2009-2011 2009-2011 2009-2011 Total Cost
Cass Red Cass County Drain #10 $0 $700,000 $1,300,000 $2,000,000
Cass Red Cass County Drain #13 $0 $700,000 $1,300,000 $2,000,000
Cass Red Cass County Drain #14 $0 $700,000 $1,300,000 $2,000,000
Cass Red Cass County Drain #15 $0 $175,000 $325,000 $500,000
Cass Red Cass County Drain #40 $0 $350,000 $650,000 $1,000,000
Cass Red Cass County Drain #53 $0 $630,000 $1,170,000 $1,800,000
Cass Red Lynchburg/Buffalo Channel Imp. $0 $1,575,000 $2,925,000 $4,500,000
Cavalier Red Cypress Creek Drain #2 $0 $45,787 $85,033 $130,820
Grand Forks Red Cole Creek Channelization $0 $133,000 $247,000 $380,000
Pembina Red Auger Coulee $0 $245,000 $455,000 $700,000
Pembina Red Kippen Coulee $0 $105,000 $195,000 $300,000
Pembina Red Pembina County Drain #42
Reconstruction $0 $71,000 $133,002 $204,092
Pembina Red Pembina County Drain #66 New Outlet $0 $87,500 $162,500 $250,000
Pembina Red Pembina County Drain #69 $0 $26,250 $48,750 $75,000
Pembina Red Pembina County Drain #73 $0 $122,500 $227,500 $350,000
Pembina Red Pembina County Drain #75 $0 $70,000 $130,000 $200,000
Richland Red Drain #14 Reconstruction $0 $175,000 $325,000 $500,000
Richland Red Drain #3 Reconstruction $0 $350,000 $650,000 $1,000,000
Walsh Red Channel 3 Lower Forest River $0 $94,500 $175,500 $270,000
Walish Red Silberger Drain $0 $210,000 $390,000 $600,000
Walsh Red Walsh County Drain #25 $0 $87,500 $162,500 $250,000
Walsh Red Walsh County Drain #67A $0 $350,000 $650,000 $1,000,000
Walsh Red Walsh County Drain #70 $0 $140,000 $260,000 $400,000
Walsh Red Walsh County Drain #71 $0 $105,000 $195,000 $300,000
Walish Red Walsh County Drain #72 $0 $61,250 $113,750 $175,000
Walsh Red Walsh County Drain #73 - Goulet Drain $0 $61,250 $113,750 $175,000
Rural Flood Control Total $0 $7,370,537 $13,689,375 $21,059,912
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FLOOD CONTROL

Federal State Local
County Watershed Project Name 2009-2011 2009-2011 2009-2011 Total Cost
Cass Red Fargo Southside Flood Control $11,000,000 $30,000,000 $30,000,000 $71,000,00
Cass Red Farmstead Ring Dikes $0 $2,000,000 $3,000,000 $5,000,000
Cass Red Swan Creek Diversion Phase Il $0 $1,000,000 $1,000,000 $2,000,000
Cass Red Upper Maple River Dam $0 $2,500,000 $2,500,000  $5,000,000
Cass Red Wild Rice R. Floodwater Retention $0 $20,000,000 $20,000,000 $40,000,000
Griggs Red Uland Dam Repair $0 $75,000 $75,000 $150,000
Nelson Devils Lake Michigan Spillway $0 $440,000 $560,000 $1,000,000
Pembina Red Pembina R. Setback Dike System $0 $350,000 $650,000 $1,000,000
Richland Red Wahpeton Flood Control $1,633,150 $503,950 $503,950 $2,641,050
Sargent Red Brummard-Lubke Dam Repair $0 $100,000 $100,000 $200,000
Statewide Devils Lake Devils Lake Oultet Operation $0 $2,000,000 $0 $2,000,000
Walsh Red Grafton Flood Control $2,681,000 $446,850 $446,850 $3,574,700
Williams Missouri Sand Creek Drainage $0 $450,500 $450,500 $901,000
Flood Control Total $15,314,150 $59,866,300 $59,286,300 $134,466,750
MULTI-PURPOSE
Federal State Local
County Watershed Project Name 2009-2011 2009-2011 2009-2011 Total Cost
Benson Red Bouret Dam Repair $0 $78,000 $42,000 $120,000
Burleigh Missouri Missouri River - Prison Farm
Bank Stabilization $2,970,000 $0 $990,000 $3,960,000
Burleigh Missouri Missouri River Protection and
Imp. Act of 2000 Projects $500,000 $0 $167,000 $667,000
Eddy Red Warwick Dam Rehabilitation $33,333 $33,333 $33,334 $100,000
Nelson Red McVille Dam Repair $0 $50,000 $50,000 $100,000
Nelson Red Tolna Dam Repair $0 $30,000 $30,000 $60,000
Pembina Red Cart Creek Improvements $0 $137,500 $118,750 $256,250
Pembina Red Drayton Dam Upst. Channel
Landslide Remediation $440,000 $680,000 $120,000 $1,240,000
Multi-County Missouri/
Souris ND Cloud Modification $0 $700,000 $1,421,212 $2,121,212
Walsh Red Bylin Dam Repair $0 $1,300,000 $700,000 $2,000,000
Walsh Red Matejcek Dam Repair $0 $1,300,000 $700,000 $2,000,000
Multi-purpose Total $3,943,333 $4,308,833 $4,372,296 $12,624,462
IRRIGATION
Federal State Local
County Watershed Project Name 2009-2011 2009-2011 2009-2011 Total Cost
Multi-county Devils Lake Devils Lake Basin Water
Utilization Pilot Project $1,100,000 $1,100,000 $800,000 $3,000,000
Statewide Statewide Irrigation Development $0 $2,000,000 $3,000,000 $5,000,000
Irrigation Total $1,100,000 $3,100,000 $3,800,000 $8,000,000
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STUDIES AND PLANNING

Federal State Local
County Watershed Project Name 2009-2011 2009-2011 2009-2011 Total Cost
Cass Red Absaraka Dam Reconstruction $0 $50,000 $50,000 $100,000
Cass Red Embden Dam Reconstruction $0 $50,000 $50,000 $100,000
Cass Red Garsteig Dam Reconstruction $0 $50,000 $50,000 $100,000
Studies & Planning Total $0 $150,000 $150,000 $300,000
SNAGGING AND CLEARING
Federal State Local
County Watershed Project Name 2009-2011 2009-2011 2009-2011 Total Cost
Cass Red Sheyenne River Snagging and Clearing  $0 $100,000 $300,000 $400,000
Cass Red Wild Rice River Snagging and Clearing  $0 $50,000 $150,000 $200,000
Grand Forks Red Turtle River Snagging and Clearing $0 $93,750 $281,250 $375,000
Nelson Red Sheyenne River Snagging and Clearing  $0 $8,000 $24,000 $32,000
Richland Red Antelope Creek Snagging and Clearing  $0 $50,000 $150,000 $200,000
Richland Red Sheyenne River Snagging and Clearing  $0 $37,500 $112,500 $150,000
Richland Red Wild Rice River Snagging and Clearing  $0 $50,000 $150,000 $200,000
Walsh Red North Branch Park River Snagging and
Clearing $0 $125,000 $375,000 $500,000
Snagging and Clearing Total $0 $514,250 $1,542,750 $2,057,000
WATER SUPPLY
Federal State Local
County Watershed Project Name 2009-2011 2009-2011 2009-2011 Total Cost
Barnes Red Valley City Water Treatment
Plant Improvements $3,081,870 $0 $2,521,530 $5,603,400
Burke, Divide Souris BDW Phase Il Expansion $2,439,500 $0  $1,045,500 $3,485,000
Burke, Divide Souris BDW Phase Ill Expansion $722,400 $0 $309,600 $1,032,000
Cass Red City of Davenport Water Supply
Expansion $198,900 $0 $107,100 $306,000
Cass Red Fargo Ground Storage Reservoir #1 $0 $0  $8,741,500 $8,741,500
Cass Red Fargo Ground Storage Reservoir #2 $0 $0 $378,974 $378,974
Cass Red Fargo Transmission Pipeline $0 $0 $21,159,300 $21,159,300
Cass Red Fargo Water Towers $0 $0  $3,523,660 $3,523,660
Cass Red Fargo Water Treatment Plant
Expansion $0 $0 $154,915 $154,915
Divide Souris Crosby Water Treatment Plant $875,283 $0 $1,625,525 $2,500,808
Emmons Missouri South Central Rural Water -
Emmons County $23,520,000 $0 $10,080,000 $33,600,000
Grand Forks Red Grand Forks Water Distribution
Pipeline Improvements $0 $0  $2,902,500 $2,902,500
Grand Forks Red Grand Forks Water Distribution
Storage Improvements $0 $0 $886,000 $886,000
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WATER SUPPLY (continued)

Federal State Local

County Watershed Project Name 2009-2011 2009-2011 2009-2011 Total Cost
Grand Forks Red Grand Forks Water Treatment

Facility and Residuals Mgmt $0 $0  $6,086,000 $6,086,000
McHenry Souris City of Granville Water Storage

Tank Replacement $75,000 $0 $75,000 $150,000
McKenzie Missouri McKenzie County Rural Water:

System Il $3,468,500 $0 $1,156,500 $4,625,000
McKenzie Missouri McKenzie County Rural Water:

System IV $3,669,000 $0  $1,224,000 $4,893,000
McLean Missouri City of Garrison Water Storage

Improvements $2,665,000 $0  $1,435,000 $4,100,000
McLean City of Max $50,000 $0 $50,000 $100,000
McLean North Central Rural Water

Consortium $14,280,000 $0 $6,120,000 $20,400,000
McLean Missouri Washburn Regional Water

Supply $3,719,000 $0  $2,931,000 $6,650,000
Morton Missouri Mandan South End Reservoir

Project $0 $0  $9,600,000 $9,600,000
Morton Missouri Mandan Water Treatment Plant

Optimization $0 $0  $4,511,900 $4,511,900
Mountrail Missouri Mountrail Rural Water

Expansion $6,020,000 $0 $2,580,000 $8,600,000
Multi-county Red Dakota Rural Water System

Improvements $883,500 $0 $883,500 $1,767,000
Multi-county Missouri/

Souris Northwest Area Water Supply  $30,000,000 $16,000,000 $11,000,000 $57,000,000
Multi-county Missouri/ Red River Valley Water Supply
Red Project $30,000,000 $30,000,000 $30,000,000 $90,000,000

Multi-county Missouri Southwest Pipeline Project $16,000,000 $16,000,000 $0 $32,000,000
Pembina Red Drayton Dam Section 206

Improvement $400,000 $0 $0 $400,000
Pembina Red Drayton Water Treatment Plant

Clearwell Imp. $488,000 $0 $262,000 $750,000
Richland Red SEWUD Regional Water Service -

East/North $0 $0  $1,100,000 $1,100,000
Traill Red City of Hillsboro Water Tower $735,150 $0 $395,850 $1,131,000
Traill Red Traill Rural Water - Regional

Water Supply Project $13,329,253 $0 $5,712,822 $19,042,075
Walsh Red Grafton Intake Improvements

(Park River) $20,000 $0 $11,000 $31,000
Walsh Red Grafton Intake Improvements

(Red River) $50,000 $0 $25,000 $75,000
Walsh Red Grafton Water Treatment Plant

Improvements $2,949,400 $0  $2,142,600 $5,092,000
Walsh Red Park River Water Tower $693,875 $0 $373,625 $1,067,500
Williams Missouri New Williston Pressure Tank

and 11th St. Reservoir $4,200,000 $0 $0 $4,200,000
Williams Missouri R & T Water Supply Expansion  $10,503,500 $0 $4,501,500 $15,005,000
Williams Missouri Williams Rural Water District

Expansion $2,029,000 $0 $676,000 $2,705,000

Water Supply Total $177,066,131  $62,000,000 $146,289,401 $385,355,532

ALL PROJECTS TOTAL $197,423,614 $137,309,920 $229,130,122 $563,863,656
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Water Project Funding

North Dakota funds a majority

of its water projects through the
SWC. Funding that is funneled
through the SWC for water de-
velopment has come from sev-

eral sources, including: the state’s
General Fund; the Dakota Water
Resources Act, the Municipal,
Rural, and Industrial (MR&I) Wa-
ter Supply Program; the Resources
Trust Fund; and the Water Devel-
opment Trust Fund. In addition
to these sources, the SWC is also
authorized to issue revenue bonds
for water projects, and the SWC
has shared control of the Drink-
ing Water State Revolving Loan
Fund. There are also other federal
funding sources that will be briefly
discussed.

General Fund

The executive budget includes
$11.1 million general fund dol-
lars for agency operations. This
is significant for statewide water
development efforts because it
frees-up other trust fund revenue
for projects.

Municipal, Rural, and
Industrial Water Supply
Program

A major source of grant funding
for water supply development in
North Dakota is the MR&I Water
Supply Program. The program’s
funding was authorized by Con-
gress though the 1986 Garrison

Diversion Unit Reformulation

Act. Federal funding channels
through the BOR, to the state’s
federal fiscal agent, Garrison
Diversion Conservancy District.
The program is jointly adminis-
tered by the Garrison Diversion
Conservancy District, and the
Commission. The federal agency
of Rural Development provides
funding through the United
States Department of Agriculture
for a majority of loans to cover

the local share of MR&I projects.

The 1986 Garrison Reformula-
tion Act authorized a federal
MR&I grant program of $200
million. All of that funding has
been expended. Additional fed-
eral funding authorization for the
MR&I program resulted from
the passage of the Dakota Water
Resources Act of 2000. The Act
provides resources for general
MR&I projects, the Northwest
Area Water Supply Project, the
Southwest Pipeline Project, and
a project to address water supply
issues in the Red River Valley. An
additional $600 million, indexed
for inflation, was authorized;
which includes a $200 million
grant for state MR&I, a $200
million grant for North Dakota
Tribal MR&I, and a $200 million
loan for a Red River Valley Water
Supply Project.

Annual MR&I funding is depen-
dent upon U.S. Congressional ap-
propriation, and thus, varying an-
nual appropriations result in proj-
ect delays. As of September 2008,
$228 million in federal funds had
been approved for North Dakota’s
MR&I program with $30 million
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for Federal Fiscal Years 2007 and
2008.

Resources Trust Fund

Section 57-51.1-07.1 (2) of North
Dakota Century Code requires
that every legislative bill appropri-
ating monies from the Resources
Trust Fund (RTF), pursuant to
subsection one, must be accom-
panied by a Commission report.
This report, the 2009 State Water
Management Plan, satisfies that
requirement for requesting fund-
ing from the RTF for the 2009-

2011 biennium.

The RTF is funded with 20 per-
cent of the revenues from the oil
extraction tax. A percentage of the
RTF has been designated by con-
stitutional measure to be used for
water-related projects and energy
conservation. The SWC budgets
money for cost-share based on a
forecast of oil extraction tax rev-
enue for the biennium, which is
provided by the Office of Manage-
ment and Budget.

Revenues into the RTF for the
2007-2009 biennium are expected
to total $87.6 million. Future
revenues from the oil extraction
tax are highly dependent on world
oil prices and production, which
make it very difficult to predict fu-
ture funding levels. The Executive
budget includes authority based
on the November 2008 forecast of
$94.7 million for the 2009-2011
biennium from oil extraction.
However, the Executive budget
also contains an alternate oil price



forecast for oil extraction revenue
that could be as low as $20 million
if a $40 price per barrel is used
through the entire 2009-2011 bi-
ennium.

Additional new revenue into the
RTF will come from SWPP reim-
bursements, State Water Commis-
sion water supply program loan
repayments (which amount to $1
million per biennium through year
2017), interest, and oil royalties.
Therefore, based on the November
2008 projections, RTF revenue
available for water development
during the 2009-2011 biennium
could be $98.2 million.

Water Development
Trust Fund

Senate Bill 2188 (1999) set up a
Water Development Trust Fund as
a primary means of repaying the
bonds it authorized. House Bill
1475 allocated 45 percent of the
funds received by the state from
the 1998 tobacco settlement into

the Water Development Trust
Fund.

Revenues into the Water Develop-
ment Trust Fund for the 2007-
2009 biennium are expected to
total about $26.3 million. The
Office of Management and Budget
estimates revenues of $19.7 mil-
lion for the 2009-2011 biennium.

The recent passage of Measure

3 by North Dakota voters will
redirect a portion of the tobacco
settlement, known as the strategic
contribution fund, toward a state-

wide tobacco prevention pro-
gram. The strategic contribution
fund portion of the settlement is
North Dakota’s compensation for
work done by the state’s Attorney
General in finalizing the national
tobacco settlement agreement. It
is this increase in the settlement
amount that will be used for the
tobacco prevention program. The
passage of Measure 3 will not
change the 45 percent allocation
of tobacco settlement funds into
the Water Development Trust
Fund. However, it will decrease
tobacco settlement receipts des-
tined for the Water Development
Trust Fund by $12.4 million per

biennium.

Payments into the fund are
scheduled through 2025 at a level
based on inflation and tobacco
consumption.

Bonding

The SWC has bonding authority
(NDCC 61-02-46) to issue rev-
enue bonds of up to $2 million
per project. The Legislature must
authorize revenue bond authority
beyond $2 million per project. In
1991, the Legislature authorized
full revenue bond authority for
the Northwest Area Water Sup-
ply Project, in 1997 it authorized
$15 million of revenue bonds

for the Southwest Pipeline, and
in 2001 it raised the Southwest
Pipeline authority to $25 million.
As of June 30, 2008 the Com-
mission has outstanding bonds
totaling $18.7 for the Southwest
Pipeline project. There are no
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outstanding bonds for the NAWS
project.

In 1999, the SWC was authorized
to issue up to $84.8 million in
appropriation bonds under pro-
visions of Senate Bill 2188. The
Legislature’s intent was to partially
fund flood control projects at
Grand Forks, Devils Lake, Wahpe-
ton, and Grafton, and to continue
funding for the Southwest Pipe-
line. In March 2000, the SWC is-
sued bonds generating $27.5 mil-
lion, thus reducing available bond-
ing authority to $57.3 million.
Recognizing the need for water
development projects in addition
to those identified in SB 2188, the
2003 Legislature allowed author-
ity for the unissued $57.3 million
to expire, but then authorized

$60 million of bonding authority
for statewide water development
projects. In June 2005, the Com-
mission did issue bonds generating
$60 million. As of June 30, 2008,
the Commission has outstanding
bonds totaling $87.7 million for

other statewide water projects.

Because the tobacco settlement
dollars were not projected to re-
main uniform each year, the SWC
set up a repayment schedule to
correspond with the projected
tobacco receipts. Although the
repayment amounts are based on
the projected receipts, the sched-
uled repayments must be made
regardless of the actual receipts.
Payments for existing water devel-
opment bonds will be $16.9 mil-
lion for the 2009-2011 biennium,
however funds must be available
to make the August 1, 2011 pay-



ment. This payment occurs the
second month of the new bien-
nium prior to the receipt of any of
that biennium’s tobacco settlement
dollars. That repayment will be
$8.4 million.

Drinking Water State
Revolving Loan Fund

An additional source of funding
for water supply development
projects is the Drinking Wa-

ter State Revolving Loan Fund
(DWSRLEF). Funding is distrib-
uted in the form of a loan program
through the Environmental Pro-
tection Agency and administered
by the Department of Health. The
DWSRLF provides below market-
rate interest loans of 3 percent to
public water systems for capital
improvements aimed at increas-
ing public health protection and

compliance under the federal Safe
Drinking Water Act.

The SWC’s involvement with the
DWSRLF is two-fold. First, the
Department of Health must ad-
minister and disburse funds with
the approval of the SWC. Second,
the Department of Health must
establish assistance priorities and
expend grant funds pursuant to
the priority list for the drinking
water treatment revolving loan
fund, after consulting with and

obtaining the SWC’s approval.

The process of prioritizing new

or modified projects is completed
on an annual basis. Each year, the
Department of Health provides an
Intended Use Plan, which contains

a comprehensive project priority
list and a fundable project list. The
2008 comprehensive project prior-
ity list includes 91 projects with a
cumulative total project funding
need of $326.7 million. The fund-
able list of 18 projects includes
$36.4 million in loans from the
total federal grants of $100 mil-
lion for fiscal years 1997 through
2008. Available funding for the
DWSRLEF program for 2009 is
anticipated to be approximately $8
million.

Other Federal Funding

With regard to other federal
funding, the U.S. Army Corps of
Engineers provides significant as-
sistance to North Dakota for flood
control projects. The Environmen-
tal Protection Agency, U.S. Bureau
of Reclamation, U.S. Geological
Survey, and the Natural Resources
Conservation Service also con-
tribute to the state’s water devel-
opment efforts in many different
ways, including studies, project
design, and project construction.

Funding Priorities,
2009-2011 Biennium

This section discusses the state’s
priority water development efforts
and funding for the 2009-2011
biennium. It includes one course
of action for water development
in North Dakota that is subject to
change during the 61st Legislative
Assembly and the biennium.

Water Development
Priorities & Descriptions

North Dakota’s prioritized water
development funding needs are
grouped into several main catego-
ries in the following table. Each
of those projects and categories is
explained hereafter.

Cloud Modification

State funding in the amount of
$700,000 is budgeted for opera-
tional cloud seeding costs with
counties participating in the
North Dakota Cloud Modifica-
tion Project. The Atmospheric

PRIORITY PROJECTS

2009-2011 Water Development Priorities

2009-2011 (MILLIONS)

Cloud Modification ........cccurisserssmsmnsssssssse s s s sms s ssnnes 0.7
Devils Lake OULIEt .....cccoceirirmrriimsinnsns s s s ses s sms s s s s s s 2.0
Fargo Southside Flood Control........cccccccceemmiecisccmmrsssssssscessssssssssssssssssmnnnes 20.0
General Water Management..........cccccccmriecricmernessssssmssssssssssssssssssssmsssssssssnns 11.3
o= 1o o 1.0
1T 10.0
Northwest Area Water SUPPIY .....ccccccerrerrirsmmmrrssssmsnrsrssssssesseessssmssssesssssmnnnes 12.0
Northwest Oil Impact MR&I........ccccoocmrireircecerrcessscesrssssssmsss e s s s s s sssssmnnnes 5.0
Red River Valley Water SUPPIY ....cccoccerrrerissmmmmesssssmmmsssssssssmsssssssssmsssssssssnnnnes 30.0
Southwest Pipeline Project .......ccccccvemmieciicccmrsssssssssssssssssssssssssssssssssssssssnns 12.0
EXPENDITURE TOTAL ...cocicoetiiimsrsssamsmsssnsssssmssssssmsssssssssasmssssssmsssssssssasanssnsss 104.0
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Resources Board currently cost-
shares approximately 35 percent of
operational costs, with participat-
ing counties paying the remaining
65 percent. This funding level will
allow the program to continue its
current level of capability for the
2009-2011 biennium.

Devils Lake

Having completed the Devils Lake
outlet in the summer of 2005, it

is now necessary for the state to
provide funding for the operation
and maintenance of the project.

It is estimated that these costs will
total approximately $2 million per
biennium.

The state outlet is currently sized
for 100 cfs, but could be expanded
to 300 cfs in the future with addi-
tional work if necessary. The outlet
consists of: two pumping plants,
one on the Round Lake portion of
Devils Lake, and the second near
Josephine, North Dakota; approxi-
mately 4 miles of pipeline; and 10
miles of open channel.

Fargo Southside Flood Control
After narrowly escaping extensive
damages during the 1997 flood,
the City of Fargo and Cass County
have been working toward the
development of a flood control
project that would protect south
Fargo and areas south of the city
that have experienced significant
flooding in the past.

The alternative that the City of
Fargo has selected, known as the
Wild Rice River Levee Alterna-
tive, includes a continuous series
of levees and/or floodwalls that

provide protection from the Red
River, Wild Rice River, and to a
lesser extent, the Sheyenne River.
Channel improvements will also
be implemented along the Red
River to improve hydraulic effi-
ciency from the confluence of the
Wild Rice and Red Rivers north
to where Rose Coulee enters the
Red. The project will also include
internal drain improvements with
levees to allow high water break-
out flows from the Wild Rice to
pass through the protected area

in a controlled manner. And, to
reduce or eliminate stage increases
upstream of Rose Coulee, internal
storage will be included in the
protected area. In addition, a Wild
Rice River mini-diversion, which
will be similar to the Sheyenne
River diversion, will divert Wild
Rice River flows to the south and
east to protect rural housing devel-
opments along the Wild Rice be-
tween Interstate 29 and Highway
81. And finally, a high capacity
pump station and closure structure
will be constructed on Rose Cou-
lee west of Highway 81.

The total cost of the project is
estimated at $161 million, with

a requested state contribution of
$75 million. The Commission has
budgeted $20 million toward the
project for the 2009-2011 bien-
nium.

General Water Management
General water management proj-
ects include rural flood control,
snagging and clearing, channel im-
provements, recreational projects,
dam repairs, planning efforts, and
special studies. Funding for dam
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repairs is quickly becoming a pri-
ority in North Dakota and across
the nation, with dams that were
constructed during the 1960s ap-
proaching their design life, and
those that were constructed in the
1930s being well beyond their
design life, and in many cases, in
serious disrepair.

It is estimated that 15 of the most
needed dam repairs in North
Dakota could total about $19.5
million. The $11.3 million that

is budgeted for general water
management projects will be used
to fund a portion of the state’s
general projects that are ready to
proceed during the 2009-2011
biennium, including some dam
repairs. Costs associated with the
North Dakota Water Coalition’s
Missouri River Management
project category are also included
in this budgeted amount.

MR&I

Because of North Dakota’s
MR&I water supply program,
regional and rural water supply
systems have continued to be
developed or expand across the
state. The $10 million that is
budgeted could be used toward a
number of MR&I projects across
North Dakota. However, until
the amount of federal funding
available for MR&I projects is
more clearly known, state com-
mitments for the advancement
of these projects may vary in re-
sponse.

Northwest Area Water Supply
The Northwest Area Water Sup-
ply (NAWS) project is a regional



water supply project that will
eventually supply much of north-
western North Dakota with Mis-
souri River water. The 45-mile
main transmission line between
Minot and Lake Sakakawea has
been completed, and NAWS is
now providing water service to
Berthold, Minot’s South Hill
region, and North Prairie Rural
Water District with an interim
supply from Minot’s water treat-
ment plant.

State funding of $12 million for
the NAWS project will go toward:
resolution of the 2002 lawsuit fol-
lowing release of the Record of
Decision; the initiation of design
work on a biota treatment plant
and intake; the remaining con-
tracts to move water from Lake
Sakakawea to Minot; and comple-
tion of the High Service Pump
Station, the Kenmare-Upper
Souris pipeline, and the Mohall-
All Seasons pipeline.

Northwest North Dakota Oil
Impact MR&I

As the oil industry continues to
grow in the northwest portion of
North Dakota, so does the need
for water development projects to
support that growth. The drilling
alone will require a tremendous
amount of water resources, as 1
to 1.5 million gallons of water
are required to drill a single Bak-
ken Formation well, and 50,000
to 100,000 gallons of water are
needed to drill non-oil shale wells.
In total, North Dakota’s Oil and
Gas Division is estimating that

as many as 13,250 new oil wells

could be drilled by 2019. And, in

addition to the wells themselves,
water supply systems in that re-
gion will need to provide water to
the thousands of workers and their
families living in those areas. As
such, $5 million has been set aside
to assist water supply systems with
their support of the oil industry in
northwest North Dakota.

Red River Valley Water Supply
With most of the Red River Val-
ley’s population relying on the Red
River and its tributaries as their
sole source of water, the impacts
of a prolonged drought would be
devastating to that region. And,

as the population and economy of
the Red River Valley continue to
grow, the need for a more reliable
source of quality water has become
more important than ever before.

The Final EIS has been completed,
and the BOR and the State of
North Dakota have identified

the Garrison Diversion Unit to
Sheyenne River alternative as the
preferred alternative. This alterna-
tive would supplement existing
water supplies to meet future wa-
ter needs with a combination of
Red River, other North Dakota
in-basin sources, and imported
Missouri River water. The primary
feature of this alternative will be a
125-mile, 66-inch (122 cfs) pipe-
line from the McClusky Canal to
Lake Ashtabula.

As this project moves closer to fru-
ition, North Dakota will need to
support the Red River Valley Wa-
ter Supply Project with state fund-
ing through the SWC of approxi-
mately $30 million during the
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2009-2011 biennium to advance
this critical water development ef-
fort when it is ready to proceed.

Southwest Pipeline Project

The Southwest Pipeline Project is
a regional water supply system that
draws water from Lake Sakakawea
and serves 35,000 people in south-
west North Dakota, including

28 communities, and 3,100 rural
hookups — with plans to expand.

The $12 million budgeted for the
Southwest Pipeline Project will

be used to complete the main
transmission line from Hazen to
Stanton, a reservoir at the Zap wa-
ter treatment plant, and telemetry
for the water treatment plant and
reservoir. Development of a rural
water distribution system in the
Zap service area is also a possibil-
ity — depending on the availability
of funding.

Irrigation

As ethanol plants continue to be
developed across the state, the
need for increased corn produc-
tion, supported by irrigation
development, will also grow. The
$1 million budgeted for irrigation
will provide the necessary funding
assistance to advance irrigation ef-
forts in areas of need across North

Dakota.
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SPECIAL TOPICS

N orth Dakota has a va-
riety of special issues

or topics that have a significant
impact on water management and
development. The special topics
are wide ranging in scope, affect-
ing all aspects of water manage-
ment and development, from edu-
cation to project implementation.
The special topics are highlighted
to demonstrate their individual
significance and are presented in
alphabetical order.

Aquatic Nuisance
Species

Aquatic nuisance species (ANS)
are simply defined as “non-native
aquatic species that for some rea-
son humans find undesirable to
be introduced into an aquatic en-
vironment.” In recent years, ANS
are a topic that has gained increas-
ing attention.

ANS first became relevant to
North Dakota water issues when
the Garrison Diversion project was
ultimately blocked by, among oth-
er factors, Canada’s concern over
the threat of transference of ANS.
In the years since, the Devils Lake
Outlet, Northwest Area Water
Supply Project, and now the Red
River Valley Water Supply Project,

have all had to contend with ANS

as a major issue.

ANS are a concern because they
can impact an aquatic system in a
number of ways: through competi-
tion with native species; through
the creation of byproducts that

are environmentally undesirable;
through changes to the aquatic
environment that are undesirable
to humans, or other aquatic organ-
isms that they value; and through
the potential for negative eco-
nomic impacts to structures such
as water intakes through higher
maintenance costs.

In addition to major water proj-
ects, there are other areas where
ANS have recently had an impact.
Dead Colt Reservoir, in Ransom
County, is a popular fishing spot
where a plant called Eurasian
watermilfoil was found in 2005.
Milfoil is an ANS that clogs water-
ways, and negatively affects sport
fisheries and boating.

In an effort to eradicate milfoil,
the North Dakota Game and Fish
Department and Ransom County
reduced the reservoir’s water level
to freeze out the shallow-water
rooted plant, and apply a herbi-
cide. These efforts had some effect,
but milfoil was later found near
Valley City, and also below Bal-

dhill Dam, necessitating another
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year of water level control and her-
bicide application.

Currently, North Dakota is rela-
tively ANS free. Bug, in adjoining
jurisdictions, ANS are becoming
an increasing problem, and are
starting to have real economic im-
pacts. With continued high prob-
ability of movement of ANS, it is
likely that in coming years North
Dakota will have to grapple with
numerous ANS threatening to in-
vade from all directions.

In a recent study from the Uni-
versity of Notre Dame, the impact
of an ANS, zebra mussels, on the
Great Lakes region was $27 mil-
lion annually for raw water use by
municipalities, power plants, and
industry. In 2008, zebra mussels
were present in the Missouri River
in southeastern South Dakota. If
zebra mussels were to successfully
establish in North Dakota, indus-
tries such as power plants, and
municipal water supplies along the
Missouri River corridor could see
maintenance costs dramatically
increase.

The effect of ANS can be seen in
the state’s major water diversion
projects, where both the NAWS
and RRVWS will include multi-
million dollar water treatment
plants, and the Devils Lake outlet
is continuing International Joint



Commission mandated studies
that sample water in the lake to

verify the lack of ANS.

These three needed projects alone
will result in tens of millions in

ANS-related costs to North Da-

kota and the federal government.

Water management organizations
throughout the state are find-
ing that ANS are requiring an
increasing amount of their time
and resources. Education and
prevention, through cooperation
with the state and federal entities
involved in ANS control, such

as the North Dakota Game and
Fish Department and the U.S.
Geological Survey, is the key to
addressing this problem in North
Dakota.

Apportionment

Apportionment, which is de-
fined as “the act of dividing and
distributing in shares according

to a plan” is an issue that North
Dakota will likely face in com-
ing years in regards to the state’s
waters. In this context, apportion-
ment deals with the allocation and
distribution of waters that travel
across state and national boundar-
ies. In North Dakota’s case, this
applies primarily to the Missouri,
Red, Souris, James, and Pembina
Rivers.

Water apportionment is an issue
that has a long legal history in oth-
er parts of the U.S,, beginning in
1907 with a U.S. Supreme Court

case between the states of Kansas

and Colorado over allocation of
the Arkansas River. Numerous
cases since then have ended up in
the Supreme Court, with many
of the questions raised regarding
an equitable distribution of the
benefits from interstate rivers and
groundwater.

Factors considered by the U.S.
Supreme Court in cases over the
past century included: whether the
states involved used the prior ap-
propriation doctrine; climactic and
physical conditions of the river
and its basin; the consumptive use
of water throughout the river; the
character and rate of return flows;
the extent of already established
uses; available water from storage;
the effect of wasteful water use
downstream; and damages to cur-
rent users if water use limitations
are changed.

In North Dakota, there are two
apportionment agreements in ef-
fect. One is between the U.S. and
Canadian governments over the
Souris River, which governs the
distribution of water from the
river which originates in Saskatch-
ewan, runs through North Da-
kota, and ends in Manitoba.

The second apportionment agree-
ment is the Yellowstone River
Compact between the states of
Montana, North Dakota, and Wy-
oming. The agreement, adopted
in 1950, governs the distribution
of water from the Yellowstone
River, which has its headwaters in
Wyoming, flows a great distance
through Montana, and has a short
length in North Dakota.
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The other major inter-jurisdic-
tional rivers in the state however,
do not have an apportionment
agreement in place. The Red Riv-
er, which is shared with South
Dakota, Minnesota, North Da-
kota, and the Province of Mani-
toba, currently does not have

an apportionment agreement in
place. However, Minnesota is
interested in seeing minimum in-
stream flows for biological integ-
rity, and Manitoba is concerned
about the need for equitable
sharing of the flows of the Red
River in the case of a prolonged

drought.

In the case of the Missouri River,
the operations of the river’s six
mainstem dams are managed by
the U.S. Army Corps of Engi-
neers (Corps). The Corps utilizes
a plan, called the Missouri River
Master Water Control Manual.
Though the Master Manual is
technically not an apportion-
ment agreement, it does dictate
water releases along the main-
stem system. The Master Manual
was developed shortly after the
completion of the dams in 1960,
and has been periodically revised,
most recently in 2004.

Another apportionment-related
law affecting the Missouri
River in North Dakota is the
O’Mahoney-Milliken Amend-
ment, part of the 1945 Pick-
Sloan Act. Under the amend-
ment, beneficial consumptive
uses on the Missouri River have
priority over navigation in terms
of operation of the main stem
reservoirs.



Cloud Modification

The first cloud seeding in North
Dakota dates back to Bowman
County in 1951. Later, in 1975,
the Atmospheric Resource Board,
a division of the SWC, was created
by the North Dakota Legislature.

At present, the North Dakota
Cloud Modification Project
(NDCMP) covers nearly 10,500
square miles of western North Da-
kota. Those counties involved in-
clude Bowman, McKenzie, Moun-
trail, part of Slope, Ward, and
Williams. Most of the counties
have participated in the program
for nearly 50 years.

Cloud seeding operations are
conducted during suitable at-
mospheric conditions from the
months of June through August
each summer. Program goals are
the enhancement of growing sea-
son rainfall, and reduction of hail
damage to crops and pastures.

Independent evaluations indicate
the NDCMP has reduced crop-
hail damage by 45 percent and
increased rainfall by approximately
10 percent, increasing wheat yields
by nearly six percent. The eco-
nomic impact is substantial at more
than $24 million annually, which
translates to a 37 to 1 benefit-to-cost
ratio.

ND Cloud Modification Project
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Hygroscopic Seeding

Researc

Cloud seeding in North Dakota,
and nearly all of the dozens of pro-
grams in the western U.S. employs
silver iodide as their primary seed-
ing agent. Silver iodide has been
proven to increase ice production
in clouds through years of research
in the atmosphere, while posing
no negative effects to the environ-
ment.

Recent research has indicated that
another technique, called hygro-
scopic seeding may have beneficial
effects in our state. Rather than
producing ice in clouds, hygro-
scopic seeding attempts to increase
the sizes of cloud droplets, en-
abling precipitation to form via
collision and coalescence of those
droplets with others in the cloud.
Seeding trials in South Africa,
Mexico, and Texas have demon-
strated significant rainfall increases
from clouds under suitable condi-
tions.

The Atmospheric Resource Board
has been pursuing research in

this area since 2003. Initial work
focused on measurements of at-
mospheric particulates, which pro-
vide the “seeds” for cloud droplet
formation. More recently, efforts
have centered around experimental
seeding trials in conjunction with
the University of North Dakota’s
John D. Odegaard School for
Aerospace Sciences. UND’s spe-
cialized weather radar, which can
determine the types of precipita-
tion (liquid or ice) particles in
clouds, is one advanced tool tasked



to study the effects of hygroscopic
seeding.

The ultimate goal is to determine
the effects of hygroscopic seeding
in North Dakota and the poten-
tial for its use in the NDCMP.

Federal Research Program

The Atmospheric Resource Board
continues to pursue an autho-
rized, federal program for weather
modification research and de-
velopment. Through the North
American Interstate Weather
Modification Council (NAI-
WMCQ), the Board is working in
cooperation with ten other west-
ern states (Arizona, California,
Colorado, Idaho, Kansas, Nevada,
Oklahoma, Texas, Utah and Wyo-
ming) involved in weather modi-
fication operations or research.

Bills have been introduced in
both the Senate and House that
would establish a federal board
to oversee the program and pro-
vide research grants through a
peer-reviewed proposal process.
This effort has the additional sup-
port of the Western States Water
Council (the water policy arm of
the Western Governor’s Associa-
tion), the Family Farm Alliance,
and a number of state and local
organizations.

Doppler Weather Radar

Weather radars have been operat-
ed during the summer months in

support of the NDCMP since the

early 1970s. In 1997, the Atmo-
spheric Resource Board acquired
radars surplused by the National
Weather Service after installation
of the NEXRAD Doppler radar
network. The radars have been
operated each season in Bowman
and Stanley, North Dakota since
that time.

Prior to June 2009, the Board
plans to upgrade the radars with
Doppler technology. In addition
to providing the capability to
measure atmospheric winds, the
upgrades will allow earlier detec-
tion of precipitation, improve
severe weather detection, and
expand data sharing capabilities.
The enhanced, real-time radar data
will continue to be available to the
public through the board’s website

at www.swc.nd.gov/arb.

Expanded Climate
Monitoring

The Board has maintained a
volunteer, growing-season rain
and hail reporting network since
1977. Presently, nearly 800 North
Dakotans donate their time to
observe and record these data
from April through September
each year, producing one of the
highest-density networks in the
U.S. The reports provide valuable
information for a number of us-
ers and can be accessed directly
through the Board’s website.

In 2006, observers were given
the option of reporting their
observations on the Internet.
Today, about one in eight observ-
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ers reports online, with those
numbers expected to increase in
the coming years. Data reported
online are made available to users
more quickly than those reported
through paper forms, which must
be entered by Board staff in Bis-
marck.

Recently, the Board has partnered
with the North Dakota State
Climatologist and the National
Weather Service to further ex-
pand climate monitoring in the
state through a national network
dubbed CoCoRaHS, the Com-
munity Collaborative Rain Hail
and Snow Network. In addition
to summertime reporting, CoCo-
RaHS observers will also monitor
snowfall, providing year-round
observation of precipitation in
the state. The addition of winter-
season reporting will improve
our knowledge of North Dakota’s
climate and provide data that
prove valuable in the prediction
of spring flooding. Data can be
accessed at www.cocorahs.org.

Snowpack Augmentation

A water use and allocation agree-
ment was reached in 2007 among
the seven states in the Colorado
River basin. As part of the larger
plan, the lower basin states of
Arizona, California, and Nevada
agreed to provide state funds to
enhance upper-basin cloud seed-
ing programs in Colorado, Utah,
and Wyoming to increase snow-
pack and enhance runoff into the
Colorado River for downstream
use. Long-term evaluations of



cloud seeding to increase snow-
pack indicate increases on the
order of 10 percent.

Should this concept prove suc-
cessful, there may be opportuni-
ties to apply the cloud seeding
model to other large river basins.
The most likely to draw the in-
terest of North Dakota would be
a program in the upper Missouri
River basin. No doubt, increased
runoff into the Missouri River
and its tributaries would be a
boon to the states relying on the
river for water supply, power
generation, irrigation, and recre-
ation.

Dam Safety Program

The National Dam Safety Pro-
gram was initiated in 1978
through the U.S. Army Corps
of Engineers after the failure of
Toccoa Falls Bible College Dam
in Georgia. The North Dakota
Dam Safety Program, adminis-
tered by the SWC, was initiated
to continue the national program
of inspecting dams and assessing
their safety at the local level.

The SWC Dam Safety Program
inspects 109 high and medium
hazard dams on a rotational basis,
so that every dam on the list is
fully inspected at least once every
ten years.

High hazard dams are inspected
at least once every four years. In
addition, each spring, 128 dams
are given a partial inspection to

check on the status of the dams
after the spring runoff season.

Other dams in North Dakota are
inspected on an as needed basis,
such as when a dam is built, re-
habilitated, or when the public

has a concern about a dam.

Because many of North Dakota’s
dams were constructed over half
a century ago, a large percentage
of them are nearing, or have sur-
passed their estimated life expec-
tancy. As such, there is a growing
need to repair an ever-increasing
number of dams in all parts of
the state.

The aging of North Dakota’s dam
infrastructure has also brought
the need for the development of
EAPs, or Emergency Action Plans
to the forefront. The purpose of
EAPs is to develop a pre-planned
strategy for individual dams that
will help reduce the loss of life
and property damage in the event
of a dam failure.

EAPs are the responsibility of
dam owners. However, many of
North Dakota’s dams are owned
by local water boards that have
limited staff and financial re-
sources.

In response, the SWC increased
the amount of cost-share assis-
tance available for the develop-
ment of EAPs to 80 percent of
eligible costs. The assistance is
capped at $25,000 per dam, and
is only available for high and
significant hazard classification
dams.
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Devils Lake

Devils Lake is a terminal lake

in the Devils Lake basin, which
means that water leaves Devils
Lake through evapotranspira-

tion, or when its elevation is high
enough to overflow the basin’s
boundary. The natural condition
of Devils Lake’s elevation is either
rising or falling, a condition which
has led to numerous challenges
since settlement times. There is
geological evidence that Devils
Lake has overflowed into the Shey-
enne River and dried up complete-
ly on several occasions over the last
10,000 years.

Devils Lake’s most recent rise
began in 1993, and as of late
summer 2008, was at eleva-

tion 1,446.72 feet above mean
sea level (amsl), a rise of over 23
feet since 1992. In August 2001,
Devils Lake reached an elevation
sufficient to allow water to flow
naturally from east Devils Lake,
through the Jerusalem Channel,
into Stump Lake. In 2007, Devils
Lake had moved enough water
through the Jerusalem Channel

to equalize the elevation of Stump
Lake with Devils Lake. The equal-
ization means that Stump Lake
and Devils Lake will rise together,
and the significant storage capac-
ity that Stump Lake once provided
has been utilized.

Some of the challenges associated
with Devils Lake’s flooding situ-
ation include tens of thousands
of acres of flooded agricultural
land, and the relocation of houses,
roads, and structures, such as the



City of Devils Lake’s water supply
line.

The state of North Dakota has
identified three broad strategies to
attempt to mitigate water issues in
the basin: including upper basin
water management, infrastructure
protection, and an outlet to the
Sheyenne River.

The Devils Lake Outlet

The state of North Dakota began
construction on an outlet from

the West Bay of Devils Lake to

the Sheyenne River in 2002, and
completed it in 2005. The outlet
began operating during the sum-
mer of 2005, was not operated due
to permit constraints in 2006, and

was operated again in 2007 and
2008.

The construction and operation of
the outlet generated several law-
suits with the Province of Mani-
toba, as the primary litigant, but
the State of Minnesota, and several
grass-roots water interest groups
were involved as well. As of 2008,
the water discharge permit has
been unsuccessfully challenged
twice in court proceedings. In July
2008, the water discharge permit
for the outlet was reissued, with an
expiration date of June 2013.

Devils Lake Water Supply

Because of Devils Lake’s rise, the
pipeline that provides the City

of Devils Lake with its supply of
drinking water was inundated. It

DEVILS LAKE OUTLET

was feared that any pipe failure
would be unfixable, so the city
decided to put in a new water sup-
ply at a total cost of approximately
$16 million.

Another water supply issue has

to do with changing standards
for water quality standards. A
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decrease in the allowable amount
of naturally occurring arsenic in
drinking water has forced many
municipalities to search extensively
for alternative supplies. The cost of
doing this is often prohibitive and
has proven a formidable obstacle
to many small communities in the
basin.



Upper Basin
Water Management

There have been numerous efforts
at upper basin water management,
including storage and land man-
agement programs. The Commis-
sion utilizes the Extended Storage
Acreage Program (ESAP), which
pays landowners to store water on
their land. Other entities, such as
the U.S. Fish and Wildlife Service,
the Natural Resource Conserva-
tion Service, ND Natural Resourc-
es Trust, and the Devils Lake Joint
Board, are also involved in water
storage projects.

In addition, the Devils Lake Basin
Joint Water Resource Board has
been administering an irrigation
test project since 2005. The proj-
ect is funded through a joint effort
between the federal government,
the SWC, and local interests. The
purpose of the project is to utilize
excess floodwater in the upper
reaches of the Devils Lake basin
for irrigation that might otherwise
make its way into the lake.

Results from the study are ex-
pected in 2009. If those results are
favorable, the Devils Lake Joint
Board will begin working towards
an expansion of the project to
study irrigation feasibility over
more acres.

Infrastructure Protection

Since the lake began its rise in
1993, over $650 million has been
spent in the Devils Lake region.

As the lake crept higher, the le-

vee that protects the city of Devils
Lake was raised numerous times,
roads were raised or moved, as were
homes, businesses, and all of the
other structures that make modern
life possible. If the lake continues
its rise, even more money will
need to be spent to further pro-
tect infrastructure. The region is
currently facing the issue of again
raising the Devils Lake levee. Pro-
tection to a higher lake level will
cost tens of millions of dollars, and
will require the relocation of some
homes. Roads will also need to be
raised, if flooding continues. An
ongoing concern to the basin is
the local cost-share match required
for state and federal projects. After
16 years and millions of dollars of
infrastructure protection spending,
many basin counties are finding it
increasingly difficult to come up
with matching funds.

Drought Management
Planning

Drought has been an influence on
the lives of people, and impacted
the environment of the northern
plains for thousands of years, and
will continue to be an ever-present
factor long into the future. With
this reality in mind, the state of
North Dakota has tried to posi-
tion itself to cope with the negative
impacts of drought through various
drought planning and mitigation
efforts.

North Dakota’s current Depart-

ment of Emergency Services

drought plan, which has been up-
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dated in recent years, is primarily
response oriented. And though the
plan is well suited to deal with im-
pacts during droughts, a need exists
to pursue a more comprehensive
approach to drought planning at
the state level.

Specifically, comprehensive drought
planning could include elements of
monitoring and impact assessment,
in addition to reactionary or miti-
gation efforts. Procedures could be
established for monitoring drought
conditions, and specific trigger
points could be identified to put
various reaction efforts in motion
as drought conditions change. In
addition, development of an impact
assessment element in a compre-
hensive drought plan could assist
the state in understanding what im-
pacts might be expected with vari-
ous levels of drought severity.

By incorporating these types of
preparedness elements, the state
could substantially reduce financial
and social impacts associated with
future drought conditions. How-
ever, the development of a compre-
hensive drought management plan
would be a substantial effort, re-
quiring involvement and technical
expertise from a number of federal,
state, and local government entities.

Floodplain

Management

Flooding is a not-so-infrequent
event in North Dakota. One way
to soften its detrimental effects is
to have effective state and com-
munity floodplain management



programs in place to help mitigate
and minimize losses.

Floodplain management supple-
ments the structural approach,
which uses dams, diversions, and
levees to move the water away
from people, and uses the regula-
tion of land and development to
make it less susceptible to dam-
age from this natural hazard. This
non-structural approach is done
under the umbrella of the Na-
tional Flood Insurance Program
(NFIP), which trades the avail-
ability of flood insurance for the
floodplain management oversight
of participating cities, counties,
and townships within the state.

The Federal Emergency Manage-
ment Agency (FEMA) admin-
isters the NFIP and through
community floodplain manage-
ment, helps guide development
and building within identified
floodplain areas. Flood Insurance
Rate Maps (FIRMs) which iden-
tify areas of the 1 percent chance
flood, are the basis for these com-
munity floodplain management
programs.

Floodplain management deter-
mines how human activity can
best build, develop, or redevelop
relative to an identified flood haz-
ard. All this is intended to help to
break the seemingly unrelenting
cycle of disaster-relief-repair-
disaster that plagues many areas
of the state.

In the 43-year period from 1965
through 2008, 28 Presidential
Flood Disasters have been de-

clared in North Dakota. Flooding
creates adverse impacts such as
inundating farmland, damaging
buildings and possessions, and de-
stroying infrastructure. However,
a combination of both structural
and non-structural approaches
statewide to alleviate and miti-
gate flood damages has proven to
bring the most success.

Significant progress has been
made in mitigating flood damages
since the last statewide flood of
1997, which devastated the Red
River Valley, historically the state’s
most flood prone area. Among
many other factors, North Da-
kota’s decision makers recognized
and acted on the need to refine
the state’s floodplain management
polices. The Legislature strength-
ened existing laws in 1999 and
2003 resulting in the following
floodplain management changes

in North Dakota:

e NDCC 61-16.2-14: the State
Engineer will review all docu-
mentation associated with devel-
opment proposed in regulatory
floodways for technical complete-
ness. The State Engineer is autho-
rized to review technical docu-
mentation to ensure it complies
with state and federal regulation.

*NDCC 61-16.2-08: the state, by
virtue of the Floodplain Manage-
ment Act of 1981, adopted the
NFIP. In 2003, legislative chang-
es were made, adopting state
standards for buildings to either
elevate on fill and/or employ dry
floodproofing techniques. Both
exceed NFIP minimum stan-
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dards. For new and substantially
improved structures, fill must
elevate and place the lowest floor
at least one-foot above base flood
elevation. Where structures are
allowed to dry floodproof, they
must elevate and dry floodproof
the lowest opening at least two
feet over base flood elevation. This
action better ensures homes and
businesses protection from future
flooding during 100-year flood
events, or even smaller events.
This freeboard buffer also allows
structures built in the identified
floodplain to remain dry in a
100-year flood event. Additional
benefits include lower floodplain
insurance premiums for consum-
ers or removal of the mandatory
purchase of flood insurance re-
quirements mandated by lenders.

* NDCC 11-33.2-12-1: the state
requires new county subdivision
plats to delineate by topographic
elevation, the boundary of the
identified 100-year floodplain.

* NDCC 11-33-03; NDCC 40-
47-03; and NDCC 58-03-12:
specifies that the comprehen-

sive plans adopted by zoning
authorities will consider “emer-
gency management” as defined in
NDCC 37-17.1-04 (4). “Emer-
gency management,” as defined,
means a comprehensive integrated
system at all levels of government
and in the private sector which
provides for the development
and maintenance of an effective
capability to mitigate, prepare
for, respond to, and recover from,
known and unforeseen hazards or
situations, caused by an act of na-



ture or man, which may threaten,
injure, damage, or destroy lives,
property, or our environment.

* NDCC 61-16.2-13: encourages
communities to participate in the

NFIP.

e NDCCG61-16.2: allows the State
Engineer to establish a base flood
for lakes and nonfederal reser-
VoIrs.

The Commission is committed
to working with decision makers
at all levels of government to as-
sist local entities in adopting and
enforcing good floodplain man-
agement regulations to further
reduce the risk of flood damages.

Map Modernization

FEMA developed the Map Mod-
ernization (Map Mod) program
in 2004 to modernize and digitize
the nations flood maps. Many of
North Dakota’s FIRMs are over 10
years old and some are 15 to 20
years old. Because of population
growth and increased develop-
ment in many communities, these
older FIRMs may not adequately
portray the flood risks facing state
residents.

To address this problem, the
state is working with FEMA as a
partner in Map Mod. Following
FEMA’s nationwide prioritization
criteria, the most populous and
flood prone communities of our
state will be getting their FIRMs
digitized. Counties which have
received digitized flood maps

directly from FEMA are Cass,
Burleigh, and Morton. Counties
which will receive digitized flood
maps through the Map Mod are
Grand Forks, Traill, Richland,
Walsh, Pembina, Barnes, Ransom,
Stutsman, Nelson, Ramsey, Ben-
son, Bottineau, Rolette, McHenry,
Ward, Stark, Bowman, Hettinger,
and Mercer. Williams and McLean
Counties are the next candidates for

digitized flood maps.

One aspect of Map Mod is placing
the flood hazard on improved topo-
graphical base maps. Topographical
data has always been key to accu-
rate flood maps. The Commission
has assumed an active management
role in the flood hazard identifica-
tion and mapping process of this
5-year Map Mod effort. In North
Dakota, the NFIP has 185 commu-
nities with FIRMs of the 295 com-

munities which participate in it.

The goals of the Map Mod program
are studying community flood
hazards, remapping these hazards,
developing and/or enhancing Geo-
graphical Information Systems,

and facilitating the digitization of
the flood hazard areas. The Com-
mission is also participating in the
Cooperating Technical Partner pro-
gram (CTP) of the NFID, contrib-
uting state and local resources to
partner in this effort. All Map Mod
digitization efforts are undertaken
by local study contractors. The
Commission’s Map Coordinator
works with study contractors and
monitors progress. In North Da-
kota, the study areas for the Map
Mod program are broken down by
county-level. The Map Mod process
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includes scoping local needs, digi-
tal map data collection, hydrologic
and hydraulic analyses, public re-
view of the preliminary FIRM and
FIS and then public adoption of
the FIRM. With Map Mod, NFIP
participating communities (cities,
counties, townships, tribes) and
the state are using this opportunity
to play a significantly larger role

in flood hazard identification and

mapping.

The total cost of the Map Mod ef-
fort in North Dakota is estimated
at about $4.3 million. To date,
North Dakota has received about
$2.6 million for Map Mod proj-
ects in 20 counties. All Map Mod
projects are expected to be com-
pleted in the fall of 2010. The final
year of FEMA funding of Map
Mod was FY 2008.

In order to leverage the sucesses of
Map Modernization and further
enhance the usability and value

of flood hazard mapping, FEMA
has developed the subsequent Risk
MAP Strategy. The Risk MAP pro-
gram will continue flood hazard
mapping by utilizing state and lo-
cal partnerships to further identify
flood hazards.

Indian Water Rights

One hundred years ago the United
States Supreme Court issued one
of its most important decisions for
water law, and for Native Ameri-
cans. In Winters v. United States,
the Court ruled that when Indian
reservations are established, water
rights are reserved for the tribe.



Thus, the priority date for tribal
water rights is the date that the
reservation was created. Because
North Dakota reservations were all
created in the 1800s, water rights
reserved to tribes here pre-date
state law water rights.

While the Winters Court declared
the tribal water right, it did not
explain how the right would be
quantified. Based primarily upon
subsequent decisions in other
courts, the method by which tribal
water rights have been adjudicated
is the practicable irrigable acres
(PIA) standard, i.e., quantifying
the water right based on the reser-
vation’s potential for irrigated ag-
riculture. The tribes have rejected
this purely objective method for
quantifying water rights on the
reservations in favor of a more
flexible standard. They argue that
the reservations were established
as a permanent homeland and that
they are entitled to use all water
necessary to achieve economic self-
sufficiency.

Uncertainty about appropriate ap-
plication of the Winters doctrine,
and the quantity of water that In-
dian tribes might control, has led
to significant lawsuits throughout
the West. Litigation has proven

to be a particularly inefficient,
impractical, and ultimately an
undesirable method to resolve
tribal-state water disputes. These
adjudications typically involve tens
of thousands of individual claims
to water rights. For example, in
the 1990s South Dakota filed —
though quickly dismissed — an
action to adjudicate water rights

in the Missouri River, and printed
50,000 claim forms in anticipa-
tion of the claims that would

be filed. Further, Indian water
adjudications can drag on for
decades. The Klamath Basin case
in Oregon started 30 years ago
and is still ongoing. The Colorado
River adjudication lasted a half
century. And it is unusual to get
court decisions that definitively
resolve all issues, and that do not
raise even more questions. In the
Big Horn adjudication, all five
justices on the Wyoming Supreme
Court issued an opinion, one of
whom prepared a three-page “road
map to the court’s splintered of-
fering.” Lastly, these adjudications
have been terribly expensive for
the states. Wyoming state agencies
and court system spent from $30
to $40 million. The Snake River
adjudication has cost Idaho at
least $20 million.

North Dakota and the Indian
tribes located here, have been wise
to avoid bitter public controver-
sies over water. State and tribal
leaders have exercised restraint
and good sense, favoring serious
efforts at compromise rather than
resorting to litigation.

Still, while there have been coop-
erative efforts, tribal reserved wa-
ter rights remain open-ended and
unsettled. As a result, water rights
under North Dakota law are
somewhat uncertain. State-created
rights could be vulnerable to tribal
claims. Should tribes claim their
water, the claims may implicate
water that many North Dakota
citizens have come to rely on.
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With this background, the Com-
mission is committed to building
a foundation for a meaningful re-
lationship with the Indian nations
located here in order to establish
cooperative water management.
While there have been significant
efforts in the past, today there are
no institutions in place to facilitate
cooperation or even substantive
discussions. We lack even proto-
cols that could provide regular
dialogue. This is an unfortunate
situation that needs to change.

Instream Flows

Instream flow is defined in the
simplest of terms as “water flow
conditions needed to sustain
aquatic life.” There is a direct re-
lationship between the amount

of streamflow and the quality of
aquatic habitat for aquatic life.
North Dakota does not have a law
that directly provides for setting
aside a prescribed streamflow for
aquatic and environmental pur-
poses. The appropriation of water
in North Dakota is by statute the
responsibility of the State Engineer
and is addressed in Chapter 61-
04 of the North Dakota Century
Code.

An appropriation of water must
involve an actual diversion and
works before a water permit may
be issued. Therefore, a mechanism
for the issuance of water permits
for the preservation of a naturally
occurring instream flow is not pro-
vided for in current law. However,
current law does allow a water
permit to be issued for a project



to store water in a reservoir and
release it to maintain an instream
flow. In addition, the law requires
the State Engineer to take into
consideration the effect of issuing
a water permit on fish and game
resources and public recreation
opportunities when determining
public interest of a proposed ap-
propriation. As a result, limited in-
direct avenues are available under
current law to provide for instream
water for aquatic purposes.

As the use of water continues to
increase, the stress placed upon
the aquatic environment and life
forms will become more prevalent.
With continuing development we
can expect that there will be an
increased interest to provide mini-
mum instream flows for aquatic
life forms. It is anticipated that
establishing minimum instream
flows will become more of an issue
as users compete for use of limited
water in North Dakota’s streams
and rivers.

International
Border Dike

The International Border Dike is

a water retention structure that
North Dakota considers to be a
dike and the Province of Manitoba
considers a road. The structure in
question was developed over 60
years ago, and is located just north
of Pembina County in Manitoba,
Canada.

The slope of the land in Pembina
County is generally from south-
west to northeast. The dike, built

in 1944, cuts across the natural
gradient, creating a serious flood-
ing problem for landowners on the
North Dakota side of the border,
while protecting the land that
would normally be flooded on the
Manitoba side. In wet years and
after heavy spring runoff events,
the dike can cause significant
flooding on the U.S. side, inun-
dating many square miles of agri-
cultural land and farmsteads.

The dike has been periodically
raised and lengthened since its
original construction and is now
almost 30 miles long. There have
been numerous discussions be-
tween county officials, landowners
on both sides of the border, the
Governor’s office, the SWC, and
Manitoba government officials.

In 1956, a large drain to relieve
flooding was jointly constructed
through the dike by the Water
Commission and Manitoba’s Rural
Municipality (RM) of Rhineland.
In 1964, that drain was uni-
laterally filled in by the RM of
Rhineland.

Along the western portion of the
dike, two crossings have been
equipped with substantial culverts
in a joint effort involving the
counties, the Water Commission,
and Manitoba. However, these
structures do not alleviate flooding
problems further east in Pembina
County along the eastern portion
of the dike. As a result, Pembina
County has initiated a lawsuit in
Manitoba to have the dike com-
pletely removed or breached in
critical locations. The lawsuit is
expected to go to trial in 2009.
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Some of the flooding issues that
residents along the Pembina River
have historically experienced have
improved in recent years as a result
of flood control projects recently

built in North Dakota.

Missouri River
Management

With a basin that covers all or
portions of ten states and two
Canadian provinces, the Missouri
River stretches 2,540 miles from
central Montana, to its confluence
with the Mississippi River, making
it the longest river in the United
States. Along with the sheer mag-
nitude of this river system in terms
of size, comes a multitude of com-
plex management issues, such as
competition between water users,
loss of habitat, endangered species
protection, bank erosion, and delta
formation, just to name a few.

Six dams and reservoir projects
make up the Missouri River
reservoir system. Each of the
projects were constructed by the
federal government and are oper-
ated and maintained by the U.S.
Army Corps of Engineers for the
purposes of flood control, water
supply, recreation, irrigation, hy-
dropower, water quality, fish and
wildlife habitat, and navigation.
Harnessing the Missouri River has
brought substantial economic, en-
vironmental, and social benefits to
North Dakota and the other states.

For decades, the State of North
Dakota has worked diligently to
protect and develop its interests



in the Missouri River, while rec-
ognizing that our state makes up
only a portion of the basin as a
whole. North Dakota has sup-
ported cooperative basin-wide
efforts, such as those by the Mis-
souri River Association of States
and Tribes and the Missouri River
Recovery Implementation Com-
mittee, that strive to balance the
varied interests. At the same time,
North Dakota will continue to
affirm that the state will utilize the
Missouri River for beneficial use.

Locally, the state has supported
grassroots efforts to improve
management of Missouri River
basin natural resources, including
those pursued by the Missouri
River Joint Water Resource Board.
Other efforts that promote the
benefits, uses, and future potential
of the Missouri River system, such
as those pursued by the Friends of
Lake Sakakawea, and the Voices
for Lake Oahe, are also applauded.

House Concurrent
Resolution 3044

During the 2007 Legislative As-
sembly, the passage of House
Concurrent Resolution (HCR)
3044 directed the Legislative
Council to study how the state
might pursue additional uses of
Missouri River water for domes-
tic, industrial, recreation, fish and
wildlife, and irrigation uses. HCR
3044 also called on the Legislative
Council to look at how the state
might promote a Congressional
review of the 1944 Flood Control
Act, and to reexamine the Corps’

management of the Missouri River
system.

The Water Commission has al-
ways played an integral role in the
development of Missouri River
water. And in the wake of find-
ings resulting from HCR 3044,
the Commission will continue to
be an instrument for the develop-
ment of that vital resource in the
future. Through cooperative efforts
with local entities, state and fed-
eral agencies, and members of the
North Dakota Water Coalition,
the Commission will continue

to work toward helping the state
achieve the Missouri River’s full
development potential.

Northwest Area
Water Supply

In northwestern North Dakota,
water supply has been a problem
since the state was settled. The
Souris, which is the largest river in
the region after the Missouri, is a
less desirable water source in terms
of both quality and quantity, and
existing ground water sources are
limited. The NAWS project is be-
ing constructed to provide needed

high quality drinking water.

NAWS is a bulk supply system
able to deliver a maximum flow of
26 million gallons per day that will
serve the municipal and rural wa-
ter needs of the project area. The
planning, design, and construction
of NAWS is being led by the SWC
in consultation with the NAWS
Advisory Committee. Funding for
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NAWS is through Garrison Diver-
sion MR&I, the SWC, and the
City of Minot. The federal portion
of NAWS funding is appropriated
by Congress on an annual basis. As
a result, persistent local support is
important in ensuring that funding
is adequate to complete this vitally
important project.

Planning studies for NAWS were
initiated in 1987. During this
process, environmental issues as-
sociated with the construction,
operation and maintenance of
NAWS were evaluated through an
Environmental Assessment (EA).
The main environmental concern
on the part of NAWS opponents
was the risk of transferring aquatic
invasive species from the Missouri
River basin (Lake Sakakawea) to
the Hudson Bay basin where the
majority of the communities and
rural water systems to be served by
NAWS are located. Based on the
EA, the BOR issued a Finding of
No Significant Impact (FONSI)
in September 2001. The FONSI
established environmental commit-
ments in order to avoid, minimize,
or mitigate potential impacts re-

sulting from NAWS.

Construction on the main water
pipeline between Lake Sakakawea
and Minot began in the spring
of 2002. In October of that same
year, the Canadian Province of
Manitoba filed a lawsuit against
the Department of Interior in
U.S. District Court challenging
the FONSI issued for NAWS and
requesting federal funds and con-

struction activities on NAWS be
halted.



On February 3, 2005, the court
ordered the BOR to revisit the
FONSI through further environ-
mental analysis. The order states
that additional analyses should
consider potential impacts associ-
ated with not fully treating the
Missouri River water at its source,
and potential impacts that could
occur due to pipeline leaks and
possible failure of water treat-
ment facilities. A second ruling
from the court on April 15, 2005
denied the request for an injunc-
tion on construction work. This
second ruling, while allowing ex-
isting contracts to continue, also
required the BOR to request per-
mission from the court for the de-
sign and construction of addition-
al NAWS features until the envi-
ronmental analyses are completed.
Based on this direction from the
court, construction of the 45

miles of main water transmission
pipeline between Lake Sakakawea
and Minot continued. Motions
were granted in March 2006 (fol-
lowing the BOR’s announcement
that they would complete an EIS
for NAWS) and March 2008 (fol-
lowing the release of the NAWS
Draft EIS) to continue construc-
tion on NAWS features north of
the drainage divide that did not

affect treatment decisions.

The DEIS was released for public
review in December 2007. The
DEIS evaluated four water treat-
ment alternatives that would fur-
ther reduce the risk of transferring
invasive species from the Missouri
River drainage to the Hudson Bay
drainage through the construction

and operation of NAWS. The BOR
is expecting to complete the EIS by

the end of 2008. The DEIS shows
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that if there are aquatic species in
the Missouri River system differ-
ent from what is already found in
the Hudson Bay drainage, they are
far more likely to make their way
across the continental divide via
numerous other existing pathways.

Construction costs for the four
NAWS treatment alternatives
range between $8.1 million to $90
million, with annual operation
and maintenance costs ranging be-
tween $230,000 and $2 million.

Project WET

The SWC began development
of its WET (Water Education
for Teachers) program in 1984
through the SWC’s public plan-

ning processes. During the period

Northwest Area
Water Supply
Project



of 1987 through 1992, the WET
Program offered a variety of edu-
cational programs.

The SWC began a far-reaching
enhancement of its Project WET
program in 1993. And today,
Project WET is an international
supplemental and interdisciplin-
ary water science and water edu-
cation program for K-12 formal
and non-formal educators and for

K-12 students.

North Dakota’s Project WET
Explore Your Watershed program
is delivered to K-12 educators
through multi-credit instruc-
tional institutes, single-credit
workshops, seminars, inservice
sessions, and preservice teacher
workshops. K-12 students receive
water education programs directly
through their own classroom and
through education events such

as youth camps, youth water fes-
tivals, and community water or
environmental awareness events.

Project WET Explore Your Water-
shed facilitates and promotes the
learning, awareness, knowledge,
exploration, and stewardship of
North Dakota water resources,
and teaches how water interacts
with both the human and natural
environments within the water-
sheds of North Dakota. Programs
are carried out through the devel-
opment of indoor and outdoor
educational experiences and the
dissemination of classroom-ready
teaching aids.

Project WET educational pro-

grams, resources, and materials

address a wide range of water
resource issues and topics and
water-related disciplines, take into
consideration the various learning
styles of educators and youth, and
are designed to “fit” into existing
subjects and curriculum. Other
characteristics of Project WET
programs include hands-on,
self-contained, easy to use, non-
biased, age-appropriate problem-
solving skills.

Project WET programs are de-
signed to provide young people
with the knowledge, skills and
commitment needed to make in-
formed decisions about water re-
source management. This message
is transferred to youth through
educators, natural resource pro-
fessionals, and youth leaders. Spe-
cifically, Project WET programs
target the following groups:

* K-12 public and private class-
room teachers

* Preschool and daycare educators
* Youth organization leaders (4-
H, scouts, bible, etc.)

* Preservice faculty and students
* Natural resource program edu-
cators, environmental learning
center staff, and park interpreters
* Home school educators

* Corporate community educa-
tors

¢ 700 educational staff

* Museum, nature, and science
center staff

¢ K-12 students

* Adults and general public

From 1993 to 2008, Project

WET completed 17 instructional
multi-credit institutes serving 594
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K-12 educators, 67 single-credit
workshops serving 938 K-12
educators, and 35 preservice
workshops serving 718 preservice
educators. There were also 224
inservice sessions completed dur-
ing the same time period, with
3,136 K-12 educators attending.
The total number of K-12 educa-
tors served was 5,386.

During that same time period,
approximately 35,350 K-6 grade
students attended 62 Project
WET sponsored water festivals;
52,450 K-12 students attended
420 youth camps, environmental
youth events, and community
youth education events where
Project WET was involved.
About 1,800 youth have partici-
pated in 62 youth programs and
projects in their local communi-
ties with Project WET involve-
ment.

Also from 1993 to 2008, nearly
10,000 individuals (parents and
children) have been involved

in 46 Project WET sponsored
family and community-centered
water or environmental education
events. Project WET services to
K-12 educators, preservice teach-
ers, K-12 students and adults/
families, were provided to a total
of about 104,986 individuals in
930 programs, projects, or events.
Project WET was also involved in
about 480 additional educational
events. These events included
booths, exhibits, presentations,
and water/environmental meet-
ings.

Many new educational initiatives



have been developed and imple-
mented since the major expansion
of Project WET in 1993. For
example, the multi-credit instruc-
tional institutes have grown from
one option in 1993-1998 to over
nine different options in 2008.
The single-credit workshop has
grown from one option in 1993-
1997 to over 15 different options
in 2008. The number and types
of youth education and com-
munity education events has also
grown dramatically since 1993.

The dramatic increase in the di-
versity and number of youth and
community educational initiatives
are in response to the many agen-
cies and organizations that are
advocating for increased environ-
mental literacy of K-12 students
and adults through Project WET
and other environmental educa-
tion programs.

From January 2009 through June
2011, it is anticipated that over
400 K-12 educators will receive
Project WET educational services
through 18 graduate credit of-
ferings. Additionally, over 150
preservice teachers and 350 inser-
vice teachers will attend either a
university preservice workshop or
short educational sessions, respec-
tively, totaling 32 workshops or
sessions.

It is anticipated that from Janu-
ary 2009 through June 2011,
about 10,000 K-12 students will
attend 15 Project WET Explore
Your Watershed sponsored water
festivals, another 2,500 will at-
tend 20 youth educational events,

about 250 youth will complete 12
youth service learning projects in
their local community, and about
2,500 individuals will attend six
Project WET sponsored commu-
nity education events. Total Proj-
ect WET Explore Your Watershed
services to K-12 educators, preser-
vice teachers, K-12 students, and
adults/families during this time-
frame could be 16,150 individuals
in 103 events.

Project WET was also involved
in about 480 additional educa-
tional events during the period
July 1, 1993 through December
31, 2008. These events included
booths, exhibits, presentations
and water/environmental meet-
ings. It is anticipated that Project
WET Explore Your Watershed will
be involved in an additional 60
of the above type of events dur-
ing the period January 1, 2008
through June 30, 2011.

Educational methods, standards,
and techniques have changed
dramatically over the past 10-15
years. One of the most profound
changes is in the area of water re-
source technology. While Project
WET Explore Your Watershed will
continue programing that has
been proven and widely accepted,
strides will be made to increase
programing in the areas of water-
shed technology and applied sci-
ence, especially at the secondary
level.

Specific areas where Project WET
may be enhanced or extended are

outlined in the Recommendations
section of this plan.
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Red River Valley
Water Supply Project

The Red River and its tributaries
are a major source of domestic and
industrial water within the Red
River basin. During the 1930s seg-
ments of the Red River actually
had no flow for extended periods.
According to climatic studies, it is
not a question of if the next ma-
jor drought will occur, but rather
when it will occur.

When the next major drought
does occur, studies have confirmed
the region will not have enough
water from existing available wa-
ter sources to meet the needs of
people living in the basin. With
continued population growth
expected in the region, the mag-
nitude and severity of the water
shortage will also increase. The
hardship of little to no fresh water
caused by a severe drought will be
devastating to the region and state.
The crisis will certainly be eco-
nomic, but more importantly, it
will severely impact the health and
social well-being of a large portion
of the region’s population.

Therefore, it is imperative that an-
other source of water to augment
water supplies is found for Red
River basin residents. Recent stud-
ies conducted by the BOR and the
Garrison Conservancy District,
representing the State of North
Dakota, concluded after analysis
of several alternatives, including
conservation, that there is not
enough water available within the
basin to meet the regions projected

water supply needs. The preferred



Red River Valley

Water Supply Project

alternative is the Garrison Diver-
sion Unit (GDU) Import to the
Sheyenne River.

A Record of Decision that final-
izes the EIS process is expected
to be announced by the Secretary
of Interior in the near future.
Congressional authorization will
be required, if the selected alter-
native uses Missouri River water.
Construction on the project can
start after Congress authorizes
the project.

The GDU Import to the Shey-
enne River Alternative creates in-
ternational and interstate issues.
Despite the treatment of the Mis-
souri River water to remove biota
before entering the Red River
basin, the states of Minnesota
and Missouri, and Canada are
opposed to any Missouri River

import alternative to augment wa-
ter supplies in the Red River basin.
The primary issues involve the
potential transfer of biota from the
Missouri River into the Hudson
Bay drainage system and the loss
of water from potential water us-
ers along the Missouri River when
water is diverted to another basin
for use.

Obtaining a reliable quality source
of water for the Red River basin is
one of the most urgent water sup-
ply needs facing the state at this
time. Major water supply distribu-
tion systems take years and even
decades to complete. Time is of
the essence in starting a project in
the Red River basin, since it can’t
be predicted how soon the next
major drought will occur.

The Commission is committed to
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providing a reliable quality source
of water to augment inadequate
water supplies during drought
conditions in the Red River basin.

Sovereign Land
Management

Since 1989, the Office of the
State Engineer has been re-
sponsible for managing North
Dakota’s non-mineral interests
in the state’s sovereign lands,
which include those areas be-
low the ordinary high water
mark of navigable lakes and
streams. With the increasing
popularity of water-based
recreation, and the draw
of housing developments
toward waterfront property,
the use of, and issues surrounding
North Dakota’s sovereign lands
have increased substantially in
the last decade. This in turn has
prompted the Office of the SE to
take a much more active role in
managing this popular resource.

The Office of the SE completed
a North Dakota Sovereign Land
Management Plan in January
2007. The plan was developed

in response to a 2005 Attorney
General Opinion that outlined
the requirement for such a plan.
Generally speaking, North Da-
kota’s Sovereign Land Manage-
ment Plan outlines the State
Engineer’s authority to manage
sovereign lands, and it includes
19 recommendations and corre-
sponding action strategies that are
aimed at improving management
of this valuable resource. Some



of the recommendations called

for amendments and additions to
sovereign land-related Statutes and
Administrative Code, and others
were geared toward general policy
and management improvements.

In developing North Dakota’s Sov-
ereign Land Management Plan,
the Office of the SE recognized
the need for diverse technical
expertise, and therefore sought
assistance from several other state
agencies including the: Attorney
General’s Office, Department

of Agriculture, Game and Fish
Department, Garrison Diversion
Conservancy District, Department
of Health, Historical Society, Land
Department, Parks and Recre-
ation Department, and the State
Water Commission. Public input
was also an important element in
developing the final version of the

plan.

Several of the recommendations
will result in the Office of the SE
taking a more active regulatory
role. Because the State Engineer
and Water Commission do not
currently employ law enforce-
ment-type staff, an agreement will
be developed with Game and Fish
to have their existing game officers
assist with sovereign land-related
law enforcement — since they are

already in the field.

Another Sovereign Land Man-
agement Plan recommendation
called for the development of
ordinary high water mark delinea-
tion guidelines for North Dakota.
Those guidelines were completed,
and they have been used to con-

duct delineations in several loca-
tions, mostly along the Missouri
River.

The Sovereign Land Management
Plan, Ordinary High Water Mark
Delineation Guidelines, and the
new sovereign land-related North
Dakota Administrative Code
changes are all available on the
Commission’s website.

Tile Drainage

Legal drainage of land remains a
powerful tool in North Dakota
for enhancing the productivity of
agriculture. Tile drainage is a rela-
tively new technique to the state,
which has seen increasing use
over the past ten years, resulting
in over 180 permitted tile drains.
Drain tile is known as such, be-
cause up until the 1970s, most
drain pipes were made from short,
cylindrical sections of concrete or
clay called “tile.”

Today tile drains commonly con-
sist of perforated polyethylene
tubing buried in fields, gener-
ally at depths of three to six feet.
The pipe takes in surrounding
groundwater that is saturating the
soils, and transports it away from
the field. From there, the water is
discharged into a waterbody, such
as a large wetland, lake, ditch, or
other natural watercourse. As a
result, drain tile can help improve
farmland that might otherwise be
lost to flooding,.

Tile drainage allows for timely
fieldwork, and crop growth on
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soils that would otherwise be
marginal for agriculture. The
downside of this practice is that
it can potentially increase flood-
ing downstream, and cause nega-
tive effects on water quality due
to sedimentation, and leaching
of agricultural chemicals, which
ultimately can impact habitat for

wildlife.

Draining land, filling, or pump-
ing an area that has a watershed,
or contributing area of more than
80 acres, requires a permit from
North Dakota’s State Engineer.

With tile drain systems, it is
important to understand and
account for the fact that the con-
tributing area may be larger than
the perimeter of the drain tile. Be-
cause tile drains require a permit
the same as surface drains, it can
also be of statewide significance,
making it subject to additional
restrictions as well.

And, because drain tiling has been
increasing, the issues of educating
the public and regulating its use
will be of increasing importance

to the Office of the SE in the fu-

ture.

Water Management
Technology

Over the past 20 years, the State
Water Commission has dramati-
cally increased its use of, and the
public’s access to water manage-
ment technology, anticipating the
challenges and needs the agency
will face in the next ten years.



This increase in technologies suit-
able for water management has
not been limited to the Commis-
sion. Software and computing
power have increased exponential-
ly, and costs have decreased mark-
edly. A few trained professionals
in an afternoon can produce in-
formation that required hundreds
of man-hours to develop a decade
ago. Additionally, access to many
of these products via the Internet
has allowed a wide variety of users
to rapidly and efficiently utilize
products that many would not
have had the necessary knowledge
base, time, or expertise to employ
in the past.

As technological capacity has in-
creased over the years, so too has
the Commission’s facility in man-
aging, analyzing, and distributing
data. A consequence of the in-
creasing data access and volume of
production of that data has been a
greater demand for tools powerful
enough to adequately handle large
volumes of information, and its
dissemination and utilization as a
useful product.

The water management technolo-
gy being used by the Commission
has been designed in anticipation
of the challenges and needs that
the agency will face in the future,
such as the cost of some of the
higher-end software. While many
solutions for addressing water re-
source management are available
commercially, there are also sig-
nificant resources available as open
source software. During the 2005-
2007 biennium, the Commission’s
Information Technology (IT) infra-

structure was enhanced to leverage
open source solutions to provide an
open and flexible framework to ac-
commodate both commercial and
open source technology.

There are several great examples of
areas where the Commission has
made an effective use of technolo-
gy. One such example, is the map-
ping application that the public
can readily access via the Commis-
sion’s website (http://mapservice.
swe.state.nd.us/). This application
provides a fairly robust mapping
program for water resource infor-
mation such as aquifers, rivers,
and other hydrology, while al-
lowing readily downloadable free
access to the 31,000 well sites,
2,000,000 water level records, and
54,000 chemistry analyses that the
agency has in its records. This ap-
plication was developed through
open source software, and provides
many of the same benefits of a
much more expensive mapping
program.

Another area in which the Com-
mission is staying ahead of the
technology curve is through the
scanning and subsequent digitiza-
tion of most of the agency’s paper
and aerial photograph archives,
such as the approximately 2,800
Government Land Office (GLO)
plat maps from the original state-
wide government survey of North
Dakota, and more than 28,000
color infrared aerial photographs.
Converting these files into a digital
format makes it much easier to
archive and provide widespread ac-
cess for these resources for greater
utilization of these resources, and
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to preserve them for long-term ar-
chival.

Information available via the Water
Commission’s mapping service in-
clude:

* Glacial drift aquifers (delineated
at 1:500,000);

* Water permit records (including
the location and application type);

* Precipitation sites (observed
precipitation records throughout
North Dakota);

* Driller’s logs (contractor logs of
more than 55,000 sites throughout
the state)

¢ Ground/surface water sites (more
than 33,000 sites throughout
North Dakota used for the collec-
tion of ground and surface water
information, including subsurface
lithology, water levels, discharge,
and water chemistry data);

* Retention structures (which in-
cludes dams, dikes, ponds, lagoons,
and dugouts); and

* Drains (includes many of the per-
mitted drains in North Dakota).

Anticipating where technology is
headed is never an easy task, and
with the dramatically increasing
rate of innovation in the computer
world, it will not get any easier. The
Commission’s I'T efforts have been
highly effective at keeping pace
with that change, while increasing
the availability of water resource in-
formation to the people who need
it the most.



Water Organizations
in North Dakota

In North Dakota, water is not
only managed by state and federal
agencies, but through local gov-
ernmental entities as well. These
reflect how North Dakota under-
stands that water is best managed
from the local level, up through
the state and federal levels.

If trends experienced over the

past ten years continue, joint wa-
ter resource boards will become
increasingly involved in driving
water management development
throughout the state, funding
priorities at the state level, and
ensuring that the interests of all of
North Dakota’s counties are heard.

Water Resource Districts
and Joint Boards

North Dakota Century Code pro-
vides counties with the ability to
form water boards, the authority
to levy mills, build projects, and
deal with complaints. Many of the
state’s boards are quite active, be-
ing involved in a number of major
water management projects.

In addition, because water man-
agement issues often involve
several jurisdictions, it is possible
through NDCC 61-16.1-11 for
individual water boards to join to-
gether as joint water boards. Some
of the more active joint boards are
focussed on the Missouri, Red,
Souris, and Upper Sheyenne Riv-
ers, and Devils Lake.

Devils Lake Basin Joint Water
Resources Board (DLBJWRB)
Formed in 1979, the DLBJWRB
draws its membership from Eddy,
Cavalier, Nelson, Pierce, Ramsey,
Rolette, Towner, and Walsh coun-
ties. The DLBJWRB’s mission is
water management at the basin
level for the benefit of the basin’s
citizens. Recent projects that the
board is involved in include: the
Road and Railroad Inventory
Crossing Project through the
BOR; an ongoing water quality
monitoring program; an ongo-
ing, water quality trend analysis
and sampling design through the
USGS; and the Upper Basin Water
Utilization Test Project.

Missouri River Joint Water
Board (MRJWB)

Organized in 2005, the MRJWB
includes the counties of Burleigh,
Dunn, Emmons, Mercer, Morton,
Mountrail, Oliver, and Sioux.

The MRJWB’s goal is to jointly
exercise their powers in order to
provide a cooperative and coor-
dinated effort in addressing the
management, conservation, pro-
tection, development, and control
of water resources in the Missouri
River basin. In recent years, the
MRJWB has been working with
the U.S. Army Corps of Engineers
to develop a Missouri River report
on siltation, and to advance a
Shoreline Protection Project south
of Bismarck.

Red River Joint Water Resource
District (RRJWRD)

Formed in 1979, the RRJWRD
has a goal of providing a coordi-
nated and cooperative approach
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to planning and implementing a
comprehensive water management
program in the Red River Valley.
There are currently 14 individual
water resource districts that make
up the RRJWRD. The RRJWRD
has been involved in the advance-
ment of numerous water manage-
ment and development efforts

throughout the Red River basin.

Souris River Basin Joint Board
(SRBJB)

The SRBJB draws its member-
ship from the counties of Renville,
Ward, McHenry, and Bottineau
in the Souris River basin. The
primary purpose of the SRBJB
was as the local sponsor for the
construction and maintenance of
the Souris River Flood Control
Project, which was two dams in
Canada, and levees and other
water control structures in North

Dakota.

Upper Sheyenne River Joint Wa-
ter Resources Board
(USRJWRB)

Created in the 1980s, the USR-
JWRB includes the counties of
Barnes, Benson, Eddy, Foster,
Griggs, McHenry, Nelson, Pierce,
Sheridan, Steele, Stutsman, and
Wells. It is the goal of the USR-
JWRB to provide a coordinated
and cooperative approach to plan-
ning and implementing a com-
prehensive water management
program in the upper Sheyenne
watershed. Notable projects of the
USRJWRB include: a restoration
and enhancement of Sheyenne
Dam in Eddy County; a water
quality analysis of the entire Shey-
enne River basin; and a crossings



survey of the Baldhill Creek water-
shed through the BOR.

Other Joint Boards

Several joint boards also have
formed for specific purposes
including: Cass County; James
River; Hurricane Lake; Maple
River and Barnes; Maple River-
Ransom; Maple River-Richland;
Maple River-Rush River; McLean-
Sheridan; North Cass and Rush
River; Richland-Sargent; Rocky
Run; Sheyenne River; Southeast
Cass-Rush River; Tri-County; and
West River.

Other Water Resource

Entities

In addition to joint water boards,
there are other entities that are
involved with water resource is-
sues that go beyond the borders of
North Dakota. These entities strive
to facilitate communication, pro-
mote projects, and provide input
on statewide, interstate, and inter-
national issues. The following are a
few examples:

Garrison Diversion
Conservancy District

The purpose of Garrison Diversion
Conservancy District is to provide
a reliable, high quality and afford-
able water supply for the benefit
of North Dakota. It includes 28
counties in North Dakota. The
District has a long history since its
inception after Congress autho-
rized the 1944 Flood Control Act
and constructed the six mainstem
dams on the Missouri River for
flood control, navigation, irriga-

tion and hydropower. Today a
major focus of the District is sup-
plying reliable, quality drinking
water to the Red River Valley. In
addition, the District is also the
state entity receiving federal money
through the U.S. Bureau of Rec-
lamation to fund the state’s Mu-
nicipal, Rural and Industrial Water
Supply program, established by the
1986 Garrison Diversion Reforma-
tion Act.

International Joint Commission
1o

Created in 1909 by the Bound-
ary Waters Treaty Act, the United
States and Canada created the IJC
with three American, and three
Canadian members to manage lake
and river systems along the border.
The IJC has set up more than 20
boards to help it carry out its re-
sponsibilities. Two of those boards
are directly involved in North Da-
kota water issues, the International
Red River Board, and the Interna-

tional Souris River Board.

International Water Institute
(I'W1)

The IWT has its origins in the 2000
International Flood Mitigation
Initiative. The IWI is charged with
oversight to the Red River Center
for Watershed Education and the
Center for Flood Damage and
Natural Resources. The IWT is also
largely involved with Red River
watershed education and tours and
more recently LIDAR data collec-
tion in the Red River basin.

Missouri River Association of

States and Tribes (MoRAST)
The MoRAST is a regional, in-
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terstate organization including
Wyoming, Montana, North Da-
kota, South Dakota, Nebraska,
Iowa, and Kansas, and the Mni
Sose Intertribal Water Rights
Coalition. The group’s purpose is
to resolve relevant water resource
issues, and to foster and facilitate
the management of the natural
resources in the Missouri River
basin.

Missouri River Recovery Imple-
mentation Committee (MR-
RIC)

The purpose of the MRRIC is

to make recommendations and
provide guidance on various fed-
eral studies of the Missouri River
and its tributaries based upon the
existing Missouri River recovery
and mitigation plan. The efforts
of the MRRIC will provide a
forum for discussions about Mis-
souri River recovery; guide the
prioritization, implementation,
monitoring, evaluation, and ad-
aptation of recovery action; and
ensure a comprehensive approach
to Missouri River recovery
implementation while providing
for congressionally authorized
Missouri River project purposes
to ensure that public values are
incorporated into the study and
recovery plans.

National Water Resources
Association (NWRA)

The National Water Resources
Association was established as

a formal organization in 1932
with its origin going back to the
1890s. The NWRA member-
ship is comprised primarily of
western state organizations that



represent rural water districts, mu-
nicipal water entities, commercial
companies and individuals. It is
the oldest national organization
concerned with water resources
policy, management, conservation
and development. The NWRA is
actively involved in legislation and
regulations impacting water qual-
ity and quantity.

ND Water Coalition (NDWC)
The NDWC was established in
1994 with a goal of completing
North Dakota’s water infrastruc-
ture for economic growth and
quality of life, and to bring togeth-
er all water interests to reach con-
sensus and unity on water funding
issues. Major efforts include: pro-
viding a unified voice for statewide
water development; establishing

a statewide water priorities plan
each biennium; working to secure
state funds and bonding authority
for water development each Leg-
islative session; helping to enact
the state Water Development Trust
Fund in 1999, and the federal Da-
kota Water Resources Act of 2000.

ND Water Education
Foundation

The North Dakota Water Educa-
tion Foundation was created in
1993 to help North Dakotans
face the challenges of water. The
purpose of the Foundation is to
develop and implement water
information and water education
programs in North Dakota as
well as to increase understanding
and knowledge of North Dakota’s
water resource issues. The Foun-
dation consists of a 15-member
board of directors, representing a

variety of areas and interests across
North Dakota.

ND Irrigation Association

The North Dakota Irrigation Asso-
ciation is a statewide organization
composed of irrigators, potential
irrigators, irrigation dealers and
suppliers, energy suppliers, irriga-
tion districts, businesses, and other
supporters of irrigation and eco-
nomic development for North Da-
kota. The purpose of the Associa-
tion is to strengthen and expand
irrigation in North Dakota and to
build and diversify North Dakotas

economy.

ND Natural Resources Trust
Created under the Garrison Diver-
sion Reformation Act of 1986 as
the North Dakota Wetlands Trust,
its mission was to preserve, restore,
mange and enhance wetlands and
associated habitat in North Da-
kota. With passage of the Dakota
Water Resources Act 2000, the
mission was broadened to include
grassland conservation and ripar-
ian areas. Congress originally au-
thorized $13.2 million in federal
and state funding for the Trust,
with an additional $25 million
added as part of the Dakota Water
Resources Act of 2000. The Trust
can only spend interest from the
funds on projects.

ND Water Users Association
(NDWUA)

Created in 1959, the NDWUA
was organized to protect, develop,
and manage North Dakota’s wa-
ter resources. Major project areas
include providing support for: the

Red River Valley Water Supply
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Project, the Devils Lake outlet,
the Northwest Area Water Supply
Project, the Southwest Pipeline
Project, various flood control
projects, rural water systems, wa-
ter for industry, recreation and
wildlife, municipal water supplies,
water management projects and
programs, irrigation, river and
bank protection, water education,
and other projects and programs
to protect, develop, and manage
North Dakota’s water resources.

Red River Basin Commission
(RRBC)

The RRBC draws its membership
from various federal, state, and
local representatives from North
Dakota, South Dakota, Min-
nesota, and Manitoba, as well as
from various water-related interest
groups. Its mission: is “to develop
a Red River basin integrated natu-
ral resources framework plan; to
achieve commitment to imple-
ment the framework plan; and

to work toward a unified voice

for the Red River Basin.” Proj-
ects include: a Natural Resource
Framework Plan; annual water
management concerns/solutions
conferences; the South Valley (Far-
go-Moorhead) Initiative; the Mike
11 Model of the Red River main
stem; a Drought Mitigation Plan;
water quality data compilation for
the IJC; regular contributions to
radio and newspapers on water
resource issues; and other various
educational efforts.

Red River Water Resources
Council (RRWRC)

Formed in 1982, the purpose of
the RRWRC is to enhance com-



munication and cooperation be-
tween governments and citizens

in the management of water and
related land resources for the ben-
efit of the citizens of the Red River
basin. The RRWRC includes rep-
resentation from natural resource
governmental entities from the
states of North Dakota and Min-
nesota, and the Province of Mani-
toba; in addition to representation
from federal natural resource agen-
cies from both the United States
and Canada.

Western States Water Council
(WSWC)

Created in 1965, the WSWC con-
sists of governor-appointees from
18 western states, including North
Dakota. The WSWC'’s purpose

is to: “provide effective water re-
source cooperation among western
states; maintenance of vital state
prerogatives; providing a forum
for communication; and analysis
of federal and state water resource
developments.”

Upper Missouri River Water
Users Association (UMRWUA)
The UMRWUA is a non-profit
regional organization, which in-
cludes representatives from the
states of Montana, North Dakota,
South Dakota, and Wyoming con-
cerned about upper Missouri basin
water issues from a variety of areas.
Membership is drawn from large
and small businesses, individuals,
farmers, ranchers, irrigators, engi-
neers, contractors, companies, ru-
ral electric and other cooperatives,
irrigation districts, rural water
systems, and cities. The purpose
of the Association is to protect,
develop, and manage Upper Mis-

souri River System water.
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WATER MANAGEMENT RECOMMENDATIONS

he following recommen-
dations all require future
study and are intended to serve
as a starting point to addressing
long-term water management is-
sues.

¢ Funds must be secured to ad-
dress dam safety issues and dam
repairs. Throughout the state
there are numerous dams in need
of major repair or removal if the
dam is deemed no longer needed.
The SWC should consider chang-
ing the cost-share policy to pro-
vide local governments with more
state cost-share to either fix or
demolish unwanted structures.

* Drought planning, including
monitoring, impact assessment,
and mitigation planning efforts
must be implemented. This will
require a multi-agency (local,
state, and federal) concerted ef-
fort. The state currently has a
drought reaction plan that ad-
dresses mitigating drought im-
pacts to varying degrees. However,
the current plan is reactionary and
mostly targeted to initiate federal
response and assistance to the ag-
ricultural sector.

* Providing reliable quality water
to eastern North Dakota during
drought conditions is of critical
importance to the region and the
entire state. There are institutional

and funding issues that must be
resolved so that this can be ac-
complished in a timely manner.
As such, the state must be diligent
in solving the water supply short-
age that exists during drought in
eastern North Dakota. The conse-
quences of no water supply to this
region will result in tremendous
social and economic hardship.

* Conservation measures must be
evaluated and implemented so that
water requirements for all water
users and interests can be met.

* The State Engineer will continue
to study and collect water resource
data that is essential in identifying
available water sources for agri-
cultural and industrial users; for
meeting municipal demand; and
for fish and wildlife and recreation
purposes.

* The state must continue to pro-
tect and preserve North Dakota’s
right to use Missouri River water
now and for future generations.

* Climate change and the possible
effect it may have on the state’s
water resources is an unknown fac-
tor that will have to be monitored
and assessed closely in the future.

¢ The state must continue to work

to address the flooding crisis in-
volving the rise of Devils Lake.
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The uncertainly of predicting what
will happen to the lake levels and
the social and environmental con-
sequents associated with some of
the measures make this a very dif-
ficult issue.

* Some counties simply do not
have the revenue or the capability
of raising revenue to meet their
local cost-share requirements in
funding many of the much-needed
water development projects. The
SWC should study the ability-to-
pay concept to determine if a more
equable cost-share policy can be
developed and implemented for
local entities that have difficulty

in coming up with their cost-share
requirement based upon current
policy.

* New partnerships involving co-
operative and collaborative efforts
must be sought to resolve water
management problems and issues.

* Water resources managers at all
levels are encouraged to partner

in efforts not only to educate the
public about the potential prob-
lems involving aquatic nuisance
species (ANS), but also to monitor
and mitigate for the occurrence of

ANS in North Dakota’s waters.

¢ The Commission should con-
tinue to educate potential future
industrial water users about the



quality and availability of North
Dakota’s surface and ground wa-
ter resources.

* In response to declining water
levels in the Fox Hills aquifer, the
State Engineer will continue to
direct large-scale ground water
diversions to other sources.

¢ A Summer Advanced Water-
shed Applications Workshop
(two credits) could be designed
through Project WET to provide
up to 20 secondary educators per
year the tools they would need to
connect their classroom students
with practicing watershed scien-
tists and scientific methods and
techniques. This could provide a
real world application to science

currently being taught in their
classrooms.

* A Youth Technology and Career
Exploration Program could be
designed through Project WET
for a select group of Grade 9-12
students whose teachers have been
involved in the Summer Advanced
Watershed Applications Work-
shop. Students could earn a one-
half high school ecology credit and
also a one-semester hour of college
credit. Students would use learn-
ing acquired in the classroom on
advanced watershed methods and
techniques, and apply that learn-
ing in the field on a local water
body in their own watershed. Data
would be collected and shared
with other students involved in the

CONCLUSION

program through distance learn-
ing techniques. And, professional
scientists would also share career
awareness education through the
same distance learning techniques.

* Project WET, with the coopera-
tive effort of many organizations,
associations, and government
agencies, will develop water and
natural resource education pro-
grams that involve individuals in
their own communities. This will
include increased emphasis on
community service learning proj-
ects intended to involve educators
and students in tackling problems
and issues related to water or en-
vironmental resources at home, in
the school, in the community, or
on the farm or ranch.

hile great progress in wa-
ter development in North
Dakota has been made in the past,
much remains to be accomplished
now and into the future. The state
is faced with ever evolving chal-

lenges including shifting popula-
tion distribution, changes in agri-
culture and technology, rapid oil
and gas development, infrastruc-
ture repair needs and the possible
reduction in federal funds for water
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development projects. The state

has the responsibility to face these
new and changing challenges with
determination and a commitment
to providing a prosperous future for

all North Dakotans.



APPENDIX

NORTH DAKOTA STATE WATER COMMISSION
COST-SHARE POLICY, PROCEDURE, AND GENERAL REQUIREMENTS

It is the policy of the State Water Commission that the following categories of projects shall be eligible for cost-sharing, and that the
projects are consistent with the public interest to receive cost-share funding from the agency’s appropriated funds. Projects that receive
Federal Emergency Management Agency funding and/or financial support from the State’s Division of Emergency Management Fund are
not eligible for funding through the State Water Commission. No funds shall be used in violation of the Anti-Gift Clause of the North
Dakota Constitution.

ELIGIBLE ITEMS

It is the policy of the State Water Commission that the following items shall be eligible for cost-sharing upon approval by the State Water

Commission:

I. Construction costs, which include but are not limited to, earthwork, concrete, mobilization and demobilization, dewatering,
materials, seeding, rip-rap, re-routing electrical transmission lines, moving storm and sanitary sewer systems, and other
underground utilities and conveyance systems, irrigation supply works, and other items and services provided by the contractor.
The costs must have been incurred after the cost-share approval date.

II. Preliminary engineering costs preceding the cost-share approval date up to a maximum of two years. Final engineering costs
incurred after the cost-share approval date. All preliminary engineering and engineering feasibility studies for flood control
projects are exempt from any time restrictions.

The eligibility of certain items for cost-share may be addressed on an individual basis and
presented to the State Water Commission for consideration if deemed warranted by Commission personnel.

NON-ELIGIBLE ITEMS
It is the policy of the State Water Commission that the following items shall not be eligible for cost-sharing by the State Water
Commission:

L Acquisition of property interests in fee or easement for projects.
II. Administrative and legal expenses incurred in connection with any project.
I1I. Maintenance, deferred maintenance, repairs. Maintenance work and deferred maintenance on any project shall not be an

eligible item for cost-sharing, except for maintenance that may be required as a result of an unusual climatological event or dam
safety repairs.

Iv. Projects that do not receive cost-share approval prior to the commencement of the project.

V. Construction and final engineering costs incurred prior to cost-share approval.

VI Preliminary engineering costs incurred earlier than two years preceding the cost-share approval date. Flood control projects are
exempt.

VIL. Funding contributions provided by other entities that reduce the project cost to the applicant.

VIII.  Work incurred outside the scope of the project.
IX. Technical assistance provided as in-kind may not be submitted for cost-share reimbursement.

The eligibility of certain items for cost-share may be addressed on an individual basis and
presented to the State Water Commission for consideration if deemed warranted by Commission personnel.

COST-SHARE APPLICATION AND APPROVAL PROCEDURES

It is the policy of the State Water Commission to provide cost-share funding for water development projects. The State Engineer has the
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authority to cost-share up to $20,000 without State Water Commission action. Projects estimated in excess of $20,000 must be presented
to the State Water Commission for approval. The State Engineer has the authority to approve cost overruns equal to or less than 10% of
the total amount approved for the project, not to exceed $20,000.

The following are general cost-share application procedures and requirements for State Water Commission and State Engineer approval:

L.

II.

II1.

Iv.

VIIL

VIIL

APPLICATION REQUIRED. The State Water Commission will not consider any request for cost-sharing for water-related
projects unless an application is first made to the State Engineer. The applicant must be a federal or state entity, a political
subdivision, or a commission legislatively granted North Dakota recognition.

PERMITS. The applicant for cost-sharing must also address the appropriate federal, state, and local permits required. No
contract will be initiated until all required permits have been issued.

CONTENTS OF APPLICATION. An application for cost-sharing must be in writing, but is not required to be in a prescribed
format. A “North Dakota State Water Commission Project Information and Cost-Share Request Form” is available from the
Commission upon request. The application must include the following:

Description and location of the proposed project

Purpose, goal, objective/narrative of the proposed project
Delineation of costs

Preliminary designs, if applicable

Scope of work for an engineering feasibility study

Additional information as deemed appropriate by the State Engineer

DO R >

REVIEW. Upon receiving an application for cost-sharing, the State Engineer shall review the application and accompanying
information. If the State Engineer is satisfied that the proposal meets all the requirements, the State Engineer shall present
the application to the State Water Commission for approval (for projects where the state cost-share amount is greater than
$20,000), or he may make a determination for approval (state cost-share amount is $20,000 or less). The State Engineer’s review
of the application will include the following items, and any other considerations that the State Engineer deems necessary and
appropriate.

A. If the application for cost-sharing is for project construction, a field inspection will be made, if deemed necessary by
the State Engineer. Previous field inspections made by the State Engineer as part of a permit application may satisfy
this requirement.

B. Engineering plans and specifications will be reviewed.

C. If the request is for a study, the State Engineer will review the application to ensure that the study qualifies as an eligible
study as defined by the State Water Commission.

D. The amount of eligible cost-share will be determined by the project type or the amount requested by the applicant.

NOTICE & APPEARANCE OF THE APPLICANT. For projects with an excess state cost-share amount of $20,000, the State
Engineer shall place the application for cost-sharing on the tentative agenda of the State Water Commission meeting at which
the application will be presented. The State Engineer shall give notice to such applicant when the project will be presented to
the State Water Commission.

STATE ENGINEER'S RECOMMENDATION. The State Engineer will make a recommendation to the State Water
Commission on an application in excess of $20,000 for state cost-sharing at the meeting of the commission when such application
for cost-sharing is presented for approval. No funds will be disbursed until the State Water Commission and applicant(s) have
entered into a contract for state cost-share participation.

LITIGATION. If a project for which an application for cost-sharing has been submitted is the subject of litigation, the
application may be deferred until the litigation is resolved. If a project for which the State Water Commission or State Engineer
has approved a cost-sharing request becomes the subject of litigation before the funds approved by the Commission have been
disbursed, the State Engineer may withhold such funds until the litigation is resolved.

ENGINEERING DESIGNS, PLANS & SPECIFICATIONS. Engineering designs, plans, and specifications for the
construction of a project must be approved by the State Engineer. The applicant/project sponsor must also comply with the
North Dakota Century Code in the soliciting and awarding of bids and contracts, and all federal, state, and local laws.
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COST SHARING BY OTHER AGENCIES. All applications for cost-sharing shall be reviewed to determine if other local
or state agencies are participating in the project costs. If so, the State Water Commission will take this into account, and may
reduce the percentage of commission cost-sharing accordingly.

PARTIAL & FINAL PAYMENTS The State Engineer may make partial payment of cost-sharing funds as deemed appropriate.
Upon notice by the applicant/project sponsor that all work or construction has been completed, the State Engineer may
conduct a final field inspection. If the State Engineer is satisfied that construction has been completed in accordance with the
designs, plans and specifications for the project, the final payment for cost-sharing as approved by the State Water Commission
shall be disbursed to the project sponsor, less any partial payment previously made. Engineering Feasibility Studies are only
entitled to one payment.

MAINTENANCE AND REPAIRS. Except as otherwise provided, the State Water Commission shall require that the applicant
for cost-sharing be responsible for maintenance and repairs of the project.

PROJECTS ELIGIBLE FOR COST-SHARE

L
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Iv.

Rural Flood Control Projects. 'The primary purpose of rural flood control projects is to manage runoff/drainage from agricultural
sources or to provide flood control in a rural setting. Typically, rural flood control projects consist of drains, channels, diversion
ditches, or ring dikes. The State Water Commission has established design criteria for rural flood control projects. Projects that
are managing runoff/drainage from urban sources are not eligible for State Water Commission cost-share participation.

A. Drains, Channels, Diversion Ditches. The Commission will provide cost-sharing up to 35 percent of the eligible
items for the construction of drains, channels, and diversion ditches. Improvement reconstructions are reimbursed at 35
percent. The cost-share of any one project is capped per biennium. County and township road crossing work that are an
integral part of the drains, channels, and diversion ditches and the appropriate costs for engineering work, excluding any land
rights, administration and legal costs, are eligible for cost-share. A Water Resource District applying for cost-sharing for a
rural assessment-based flood control project must comply with regulatory statutes per the North Dakota Century Code. If an
assessment-based rural flood control project is to be established within two or more districts, or the project is sponsored by two
or more districts, and financial participation is sought from the State Water Commission, each district involved must join in
the application for financial assistance.

B. Ring Dikes. A ring dike program shall be developed and sponsored by a Federal, State, or Political Subdivision
consisting of one or more occupied farmsteads and/or rural residences. Ring dikes will receive up to a 50 percent cost-share
of the eligible items, limited to a maximum of $40,000 per ring dike. All ring dikes within the program are subject to the
Commission’s minimum design criteria standards, eligible items, and costs.

Water Supply Projects. The State Water Commission will provide cost-sharing for up to 50 percent of the eligible items of any
cost-sharing application approved for water supply projects. Theses projects are commonly associated with dams and water
retention methods. If sufficient funds are not available for all competing cost-sharing applications, water supply projects for
domestic, municipal, and rural uses shall receive highest priority.

Flood Control Projects. The State Water Commission will provide cost-sharing for up to 50 percent of the eligible items of any
cost-sharing application approved for flood control projects. The nature of these projects is to protect communities from
flooding and may include the repair of dams that provide a flood control benefit. These projects are commonly associated with
dams, dikes, levees, diversion channels, water retention structures/methods, dam repairs, drop structures, and miscellaneous
flood control programs.

Dam Safety Projects. 'The State Water Commission will provide cost-share for up to 65 percent of the eligible items of any
cost-sharing application approved for dam safety repair construction projects. The cost-share percentage of 65 percent is only
applicable to those dam safety repairs that do not have any other contributing partners. The local level would be responsible for
35%. On those dam safety repairs of which the North Dakota Game and Fish will be a third contributing party, the SWC will
fund 33.33%, NDG&F 33.33%, and the local level will be at 33.33%. Dam safety repairs that are funded with federal funds,
will be cost-shared at 50% of the non-federal costs. The intent of these projects is to return the dam to a state of being safe from
the condition of failure, damage, error, accidents, harm or other events that are considered non-desirable.

Recreation Projects. The State Water Commission will provide cost-sharing for up to 33.33 percent of the eligible items of

any cost-sharing application approved for the purpose of water-based recreation. Various types of projects may constitute a
recreation project.
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Snagging & Clearing. The State Water Commission will provide cost-share for up to 50 percent of the eligible items for
snagging and clearing on watercourses as defined in NDCC 61-01-06. Snagging and clearing projects consist of the removal
and disposal of fallen trees and associated debris encountered within or along the primary channel as well as any sediment that
has accumulated in the immediate vicinity and any trees in imminent danger of falling in the channel. Snagging and clearing
projects are intended to prevent damage to structures such as bridges, and maintain the hydraulic capacity of the channel during
flood flows. The snagging and clearing of artificial/man-made channels; the dredging of watercourses for sediment/silt removal;
the clearing and grubbing of cattails and other plant vegetation; or the removal of any other unwanted materials are not eligible
under State Water Commission’s snagging and clearing cost-share policy.

The State Engineer reserves the right to determine the eligibility of projects and the percentage of cost-share up to 50 percent.

Studies, Reports, Analyses, Surveys, Models, Assessments, Mapping. The State Water Commission will provide cost-sharing for
up to 50 percent of the eligible items of any cost-sharing application approved for studies, reports, analyses, surveys, models,
assessments, and mapping projects. The percentage of funds is limited by the maximum cost-share limits of eligible project
categories to which the purpose of the project corresponds. A paper and electronic copy of the study, report, analysis, survey,
model, assessment or mapping project must be provided to the State Water Commission upon completion. One payment will
be reimbursed to the project sponsor upon the copy receiving review and approval from State Water Commission personnel.

A. Engineering Feasibility Studies. An engineering feasibility study identifies a water-related problem and the
alternatives/options to solve or alleviate the problem, an evaluation of the alternatives/options for technical, engineering, and
financial feasibility, and the selection of an alternative/option.

B. Other Studies, Reports, and Analyses. The purpose of these projects is to gather data and/or accomplish a specific
task such as flood insurance studies, hydraulic modeling, and flood insurance mapping projects.

C. Emergency Action Plans. The State Water Commission will provide cost-share up to 80 percent, limited to
$25,000, for emergency action plans (EAP’s) of each classified high and significant hazard dam. Reimbursement per actual
costs incurred.

Irrigation. The State Water Commission will provide cost-sharing for up to 40 percent of the eligible items of any cost-sharing
application approved for irrigation projects. The cost-share must be limited to supporting the irrigation development efforts
of political subdivisions. The items eligible for cost-share are those associated with new central supply works, to include water
storage facilities, intake structures, wells, pumps, power units, primary water conveyance facilities, electrical transmission and
control facilities, and engineering.

Bank Stabilization. The State Water Commission will provide cost-share for up to 50 percent of eligible items of any cost-sharing
application approved for bank stabilization projects on public lands or those lands under easement by federal, state, or political
subdivisions. Bank Stabilization projects are intended to stabilize the banks of lakes and of watercourses, as defined in 61-01-06
of the NDCC, with the purpose of protecting public facilities. Drop structures and outlets are not considered for funding as
bank stabilization projects, but may be eligible under other cost-share program categories.

Bank Stabilization projects, typically consist of a rock or vegetative design, and are intended to prevent the loss of land or
damage to utilities, roads, buildings or other facilities adjacent to the lake or watercourse. The State Engineer reserves the right
to determine the eligibility of projects and the percentage of cost-share up to 50 percent.

Technical Assistance. The State Water Commission will provide cost-share of up to 50 percent of eligible costs based on the
type of project as described above. In some cases a portion of the assistance provided may be in the form of in-kind technical
assistance. The cost or value of the technical assistance will count toward the Commission’s total contribution. The project
sponsor, upon awarding a contract for the construction or other work to be performed for a project in which the State Water
Commission is providing technical assistance, shall file a copy of the contract with the State Engineer.

Emergency Municipal, Tribal, and Rural Water Supply Projects. The State Water Commission will provide cost-share on the eligible
items of any cost-share application approved for emergency municipal, tribal, and rural water supply projects. The percentage of
cost-share will be calculated upon review of the application. Theses projects are associated water systems, whose primary source of
water is the Missouri River, Lake Sakakawea, or Lake Oahe, that request emergency assistance due to low water conditions on the
Missouri River, Lake Sakakawea, or Lake Oahe, and face a critical need or health risk as a result of the inability of the water intake
system to supply an adequate quantity of quality water to the people served by the municipal, tribal, or rural water system.
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