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Presentation Notes
Provide an overview of how water is used in the basin
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Presentation Notes
Quick review of  the Upper Missouri Basin water rights database lists over 119,000 filed rights (claims or permits) for the beneficial use of water
No priority of use.
These rights can be categorized into several primary sectors including:
Agricultural
Industrial
Municipal
Fish and Wildlife
Recreational
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Presentation Notes
Agriculture accounts for 97.9% of the surface water diversions in Montana and over 
72,000 individual surface and groundwater permits or claims in the basin.  
These water rights are for irrigation and 45,000+ are primarily for stockwater


Columbia
Basin
400,000
acres, 18%

Yellowstone
Basin
530,000
acres, 24%

Source Data: USGS, 2004

Missouri
Basin
1,240,000
acres,
58%
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Presentation Notes
Irrigation is working and thriving in the upper Missouri River Basin. About 1 million acres in the Upper Missouri basin is under irrigation 
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Presentation Notes
Historically the fields were flood irrigated, with over half of the irrigated land base still flood irrigated, especially on fields that are fairly close to rivers and streams.  Flood irrigation often requires larger amounts of water to be diverted from the source, but a portion of it is returned to the system through surface runoff or groundwater recharge.
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Presentation Notes
Many lands are converting to more sprinkler irrigation, especially center pivot systems
Sprinkler irrigation requires less labor, is more efficient in distribution and generates higher yields and has less return flows.
Flood irrigation diverts more and consumes less
Sprinkler irrigation may divert less, but returns less to the system



Generalized Upper Missouri Basin
Average Annual Water Budget
(7,560,000 Acre-Feet Total)

Reservoir
Evaporation
162,000 af
2%

Diverted-
Consumed
1,180,000 af
16%

Diverted
not Consumed
3,570,000 af
47%
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The basin is producing about 7.5 million AF of water annually
About 4.75 million, or 63% of total water is diverted.  Of the diverted water roughly 1.2 million AF is consumed and 3.5 million AF is not consumed or returns to the system.  Most of the water is diverted for irrigation



Irrigation Water Challenges

.

Ruby Reservoir
Rob Kingery, DNRC
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High demands and low flows.  Capturing and storing high spring flows and add water to the system during July, August, and September, when natural inflows are low and irrigation demands high.
Basically supplementing the flows through managed releases.


Changes in Percent of Irrigated Acres by County: 1987-2002
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service (2004a). See Technical Memorandum 2.3 — Net Impacts of Irrigation in Montana for more
detail.
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Recent trends show an increase in irrigation for the area below Great Falls in Teton, Pondera, and Chouteau Counties and an overall decrease in irrigated acreage in other areas in the basin, especially in the headwaters region


Changing Land Use
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Decrease in irrigated acres might be due to changing demographics and a conversion of irrigated land to residential parcels (subdivisions), especially in the high growth areas of the headwaters region.  Many of the parcels are larger than “historic” city lots resulting in an increase in converted land area.  Many of the rural parcels are on individual, domestic wells


Municipal and Domestic Water use
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Great Falls, MT
Tim Austin
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In the Basin there are close to 500 water rights associated with Municipal water use, and over 33000 permits or claims identified for domestic wells for households, lawn and garden or for fire protection. 


Upper Missouri River Basin Communities
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Most all of these communities have some type of municipal or centralized systems that deliver water and also collect wastewater for treatment
With domestic household use, much of the diverted water returns to the system, but lawn and landscape irrigation tends to be more consumptive


City of Bozeman

Figure 3-1: Characterization of Total Water Demand by User Class

TOTAL WATER DEMAND

M Residential

B Commercial

M Top 8 Commercial
| MSU

M Industrial

M Government

m Unaccounted for Water
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Municipal water use includes many of the other uses that we see throughout the basin and faces many challenges to meet all of the needs of the many water users


Municipal Water Supply Challenges

* Droughts (other Natural Disasters)
e Winter Freezing Conditions

e Any Times Storage Use Restricted

e Basin Closures
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Since many of the municipalities rely on stored water or reservoirs


Fish and Wildlife

Mike Roberts, DNRC
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A mostly non consumptive, but beneficial use of water
About 8700 water rights are associated with fish and wildlife and instream flows 


46% of all fishing in the state occurs in Upper
Missouri Basin

1,289,041 angler days

483,447 (38%) of these days are by non-
resident anglers

Hunting and wildlife watching (statewide)

.5 million people for around 4 million days
annually
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Presentation Notes
Fish and Wildlife are important in the basin
Heavily utilized, high value, tailwater and reservoir fisheries
Both native and non native fishes
Native fisheries including arctic grayling  and westslope cutthroat trout
�


Habitat, Habitat, Habitat

Key Point: It isn’t just about covering fish
up with water, or providing water for
wildlife to drink....the influence of water on
habitat formation and maintenance is
critical to fish and wildlife resources
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Presentation Notes
Focus of fish and wildlife mgmt has always been on maintaining and improving habitat
Range of flow and entire hydrograph is important


Challenges
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Shortages and low flows are the rule for Upper Missouri
An issue for both habitat and temperature.


Industrial Water Use

Mining
Energy (petroleum)
production and refining

Power Generation
* Hydropower

Construction

Non-agricultural food
production

Paper products


Presenter
Presentation Notes
Industrial water use, which includes commercial, institutional, hydropower, mining and energy production in the basin accounts for a smaller percentage of claimed or permitted water or about 3600 of the total water rights



MINING AND ENERGY PRODUCTION
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Mining and commercial water use account for the majority of the industrial water use, and includes gold, talc, garnets and other minerals.  Energy production is not currently as active in the Upper Missouri as other parts of the state, but may be on the horizon


Hydropower

Black Eagle Dam at Great Falls
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Presentation Notes
Hydropower plays a very important role in water management in the Upper Missouri basin with about 200 rights associated with hydropower large and small


Major Hydropower Facilities in the Upper Missouri River Basin

Capacity

BEIN SIEE (Megawatts) Owner or Operator
Madison Madison River 9 PPL Montana
Toston Missouri River 10 Montana DNRC

U.S. Bureau of
Canyon Ferry Missouri River 50 Reclamation
Hauser Missouri River 19 PPL Montana
Holter Missouri River 48 PPL Montana
Black Eagle Missouri River 21 PPL Montana
Rainbow Missouri River 60 PPL Montana
Cochrane Missouri River 64 PPL Montana
Ryan Missouri River 60 PPL Montana
Morony Missouri River 48 PPL Montana
Tiber Marias River 7.5 Tiber-Montana LLC

Total 396.5
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With 9 major hydropower facilities scattered along the Missouri and 1 on the Madison and 1 on the Marias


Major
Hydropower

Projects




Missouri River below Holter Dam
Normal Range of Flow
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Hydropower is not a consumptive water use, but all of these facilities have water rights and play a significant role in water mgmt in the upper Missouri

This flow is affected by Canyon Ferry Storage (released stored water)


Recreation

S it
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Another non consumptive use, but relies heavily on stored water and flowing rivers.  About 400 water rights identified as recreational.  Smith River example


10+ million

visSitors a year

come to Montana to hike, fish, ski, bike,
hunt, kayak, boat, and explore




Missouri-Madison Corridor

- 2011: Supported close to 550,000 recreation
group Vvisits in the summer

2011 Visitation by Corridor 2011 Visitation, River vs. Reservoir

" Great Falls
Region
Hauser-Holter
Region

®Hebgen-
Madison Region

Source: PPL Montana, Missouri-Madison 2011 Recreation Visifor Usar Counts,
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All of those storage facilities/reservoirs are important for recreation and the tourism industry in the basin. Economic development


Motor Boating in Montana since 2000:

24% 17% 18%

Increase in Increase in

Increase in
o number of
number of participants

motor boats boater days

Source: US Coast Guard
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Increasing trends in boating and fishing


Challenges

* Low flows can impact use:
* 38% of land managers indicated

lake and river boat launches F_"

should be increased

* 45% indicated lake and river
access should be increased

e Water access is a top need for |
land managers in the next five e &
—_ faze

 Fishing access and facilities a are
top need among public
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2012 Recreation survey


MONTANA POPULATION PROJECTIONS
2010 -2030 Percent Population Change

Source: Census and Economic Information Center, Montana Department of Commernce.

Percent Population Change

|:| Over 5% decrease - 10% to 20%
|:| -5% to 0% - Over 20% increase
[ lowto10%
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Montana is popular and almost all of the counties in the basin are expected to grow


Looking Forward

» Upper Missouri River Basin is both
a recreational treasure and a big
tourist destination

» Open space, wildlife, fisheries,
clean air, clean water, real Montana
communities

» EXxpect:

Tremendous growth in water-
related activities outside of fishing

Tremendous growth expected
for population




What's working well?
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Watershed Groups (Big Hole and Jefferson) have developed drought management plans to maintain flows for fish and wildlife

Anglers share the pain during low-flow periods (fishing restrictions)
Situations are all voluntary, and require trust and understanding among interests



Future

Importance of Proactive Water Supply Planning
Water in the Bank (Storage, Reservations)
Maximizing Existing Water

Improved water measurement and monitoring
Conservation
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Oversupply does not tend to occur very often.  With a limited supply and increasing demands, how do we plan for the Future?
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Some day | want
to make a plan
for this river.

34
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If we don’t plan, someone else will…..
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