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Summary of Conditions

 Reservoir Elevation — 218% of avg

* Reservoir Release — 720 cfs

« Continue drawing down reservolir
elevation to store snowmelt runoff
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Summary of Conditions

* Full Irrigation Allotments
East Bench & Clark Canyon Company

Greenfield Irrigation District

 River Flows —above average releases
Sun River below Gibson - 2,200 cfs

Missouri River below Canyon Ferry - 8,800 cfs

Marias River below Tiber — 1,800 cfs

* Reservoir Not Anticipated To Fill
Clark Canyon — 6 ft from full
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Summary of Conditions

« Full Irrigation Allotments on Milk River

* Reservoirs Anticipated To Fill

Nelson reservoir is full = construction
completed
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Yellowstone Basin
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Archive Data From 1-0CT Through 30-3EF
Plotted 05/17/2017 14:51 (Provisional Data Subject to Revision)
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Bighorn Lake (Yellowtail Dam) Operations
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Summary of Conditions

Yellowtail Dam
May-July Inflow Forecast — 278% avg
April Inflows =412 % avg
May Inflows (1-15) = 382% avg
Bighorn River Release — 13,000 cfs +
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Reclamation’s Internet Website

near real-time data available through the HYDROMET data system
summaries and plots of historical data

annual reservoir operating plan publication

monthly water supply reports

project data

snow plots

links to related internet sites
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U.S. Seasonal Drought Outlook Valid for April 20 - July 31, 2017
Drought Tendency During the Valid Period Released April 20, 2017

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
Use caution for applications that

can be affected by short lived events.
"Ongoing” drought areas are

based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the

Author: end of the period (DO or none).

David Miskus
NOAA/NWS/NCEPR/Climate Prediction Center

Drought remains but improves

. Drought removal likely
Drought devel

http://go.usa.gov/3eZ73




Significant Wildland Fire Potential Outlook
May 2017
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Significant Wildland Fire Potential
- ADOVE NOMal e SEOYraphic Area

Boundary
- Below Normal Predictive Services
Area Boundary
E] Normal
—__ State Border Map produced by
Predictive Services,
= National Interagency Fire Center
Above normal significant wildland fire potential indicates a greater than usual likelihood that significant wildland fires will occur. Boise, Idaho
Significant wildland fires should be expected at typical times and intervals during normal significant wildland fire potential conditions. Issued May 1, 2017

Significant wildland fires are still possible but less likely than usual during forecasted below normal periods. Next issuance June 1, 2017




May 9, 2017
(Released Thursday, May. 11, 2017)
Valid 8 a.m. EDT

Drought Impact Types:
r~' Delineates dominant impacts

S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)
Intensity:

[ ] DO Abnormally Dry

[ D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Brian Fuchs
Mational Drought Mitigation Center

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for




Drought Impact Reporter
November 2016 - April 2017
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ENSO OUTLOOK: ENSO prediction models indicate increasing chances of El
Nino into the summer and fall of 2017.

Early-May CPC/IRI Official Forecast’ Mid-Apr IRVCPC Model-Based Forecast®
1: ENS0 522t basoed on MINGZ.4 55T Anomaly " ENSO state basod on NINGZ.4 S5T Ancmaly
Moutral ENSO: —05°C 1o 0.59C T Meutral ENSO: —05°C 10 0.5°C
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ZUSGS

science for a changing world

Current Montana Streamflow Conditions

Yellowstone River near Livingston, May 12, 2017

Governor’s Drought and Water Supply Advisory Committee May 18, 2017

U.S. Department of the Interior
U.S. Geological Survey



https://wy-mt.water.usgs.gov/
a USGS Lt
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Contact USGS
e Search USGS

Wyoming-Montana Water Science Center

¢ home «information/data + projects « publications ¢ floodwatch + droughtwatch <+ contact -« internal

Water Resources of Wyoming and Montana

Welcome to the USGS Wyoming-Montana Water Science Center. These pages are your source for water-
resource information collected and interpreted by the U.S. Geological Survey in Wyoming and Montana.
Here you'll find information on Wyoming's and Montana's rivers and streams. You'll also find information
about ground water, water quality, and many other topics. The USGS operates the most extensive satellite
network of stream-gaging stations in the states, many of which form the backbone of flood-warning
systems.

Wyoming and Montana Water Data and Information

Current Streamflow Conditions News and Highlights

Usi t ind Hednesday, Hay 17, 2017 10:30ET

b;&%e.leh%";u?!nd Historically, many floods have occurred in Wyoming
high flows to make - and Montana during the month of May._In 1981
i ) ex - -
Eﬁﬁ:‘vlzzsor?n (Ell?gek | o B due to extensive rainfall. Over 20

streamaage April 26 e ; streamgages keep track of the creeks and rivers in
2017. N that area.

Connect with USGS
science

In Montana ’

In Wyoming ’
In Montana @

In Wyoming @

Current streamflow conditions

DATA CENTER | ? ] B .
orma Recent Publications

Current conditions




Map Of FI 00 d an d H | g h FI ow Explanation - Percentile classes
Conditions oot sspe. i

M Streamgage with floed stage (D Streamgage without fload stage

Hednesday, Hay 17, 2017 10:31ET




Map of 7-Day Average Streamflow

Explanation - Percentile classes

Compared to Historical

10-24 | 25-75

76-90 >

Streamflow for Day of Year

Tuesday, Hay 16, 2017




Streamflow Duration Hydrograph ——
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Streamflow Duration Hydrograph xplanation - Percentie dasses —
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Streamflow Duration Hydrograph xplanation - Percentie dasses —
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Streamflow Duration Hydrograph Pt - P —
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Streamflow Duration Hydrograph xplanation - Percentie dasses —
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Streamflow Duration Hydrograph e e —
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Streamflow Duration Hydrograph xplanation - Percentie dasses —
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Streamflow Duration Hydrograph xplanation - Percentie dasses —
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Questions?

June 7, 2011



Montana DWSAC Briefing

May 18, 2017

WN Weather-Ready Nation
: National Oceanic and Atmospheric Administration
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Montana May 2016 — Apr 2017

22nd \WWarmest on Record

20" Century Average
42.9°F 41.2°F 1.7°F

12t Wettest on Record

20" Century Average




Water Year 2017 Precip Anomaly
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Mean Temperature Anomaly
Water Year 2017

Montana - Mean Temperature
October-April 2017 Departure from 1981-2010 Normal
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¥ Mean Temperature Percentile

Water Year 2017

Montana - Mean Temperature
October-April 2017 Percentile
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April 2017 Precip vs Anomaly

Monthly Precipitation (in.)  %of Average Precipitation
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May Precip vs Anomaly — So Far

Monthly Precipitation (in.) [ % of Average Precipitation
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Inches

Statewide Precipitation by Month
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June Outlook
Created May18

\_AF T

Equal chances for above normal or below > 33% chance of above normal precipitation over
temperatures over Montana, >33% chance of = Montana, but 40% chance of above precipitation
below normal temperatures over far southern  extreme over central and southern Montana
Montana



June — August Outlook

Created May 18

Temperature Precipitation

N }R
Equal chances for above normal, normal or > 33% chance of above normal precipitation over
below normal temperatures over Montana Montana, but 40% chance of above precipitation
over southeast Montana and equal chances for
above normal, normal or below normal
precipitation over northwest Montana



September — November Outlook
Created May 18

Temperature Precipitation

>40% chance of above normal temperatures Equal chances for above normal, normal or
over northern Montana but >50% chance of below normal precipitation over Montana
above normal temperatures for rest of

Montana



December — February Outlook
Created May 18
Temperature )

@l S
R 7 v »

Precipitation

>40% chance of above normal temperatures > 33% chance of below normal precipitation over
over northern and far eastern Montana but western and central Montana, but 40% chance
>50% chance of above normal temperatures of below normal precipitation over southwest
for rest of Montana Montana



weather.gov

weather.gov/billings
weather.gov/glasgow
s & weather.gov/missoula
R ment oF O weather.gov/greatfalls

Weather-Ready Nation

National Oceanic and Atmospheric Administration
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Montana Snow Survey oo ONRCS

Snowpack



Montana Snow Survey o ONRCS

Snowpack Percentages May 17th, 2017

Montana SNOTEL Current Snow Water Equivalent (SWE) % of Normal
May 17, 2017

_ St. Mary and Milk
Kootenai

Flathead

[a]
waimpel

Lower
Clark Fork

Current Snow Water
Equivalent (SWE)

Basin-wide Percent
of 1981-2010 Median

|:| unavailable *

B 0%

[ 50-69% Bitterroot
[ ]70-89%

[ ] 90-109%

[ ] 10-129%

I 130 - 149%

B =50

* Dats unawailable af fime
of po-sing or measwurem ent
i= pot repre seniztive af fis
fme of year

Provis ional Data
USDA Subject to Revision

The snow water equivalent percent of normal repres ents the curent Prepared by:
USDA/MRCS National Water and Climate Center

snow water eguivalent found at selected SHNOTEL sites in or near the basin
N RCS compared to the aversge value for those sites on this dsy. Data based on Portland, Oregon
the firstreading of the day ({ty pically 00:00). httpe:/fw ww.woo.nrcs . usda.gov




Montana Snow Survey

Flathead River Basin Snowpack with Non-Exceedence Projections
Based on provisional SNOTEL daily data as of 5/1/2017
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Montana Snow Survey

United States Department of Agriculture

ONRCS

Natural
Resources
Conservation
Service

Flathead in Montana

Percent Remaining Snowpack
5/17/2017
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Montana Snow Survey oo ONRCS

Upper Clark Fork River Basin Snowpack with Non-Exceedence Projections
Based on provisional SNOTEL daily data as of 5/1/2017
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Montana Snow Survey

United States Department of Agriculture

Natwd | Upper Clark Fork Basin
\Qj I\I RCS Conservation Percent Remaining Snowpack
45

Service
5/17/2017
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Montana Snow Survey

Gallatin River Basin Snowpack with Non-Exceedence Projections
Based on provisional SNOTEL daily data as of 5/1/2017
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Montana Snow Survey

Middle Creek Basin (Hyalite) Snowpack with Non-Exceedence Projections
Based on provisional SNOTEL daily data as of 5/17/2017
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Montana Snow Survey

United States Department of Agriculture

Natwrt Gallatin River Basin
\Qj N RCS Conservation Percent Remaining Snowpack
40

Service
5/17/2017
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Montana Snow Survey oo ONRCS

Upper Yellowstone River Basin Snhowpack with Non-Exceedence Projections
Based on provisional SNOTEL daily data as of 5/17/2017
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Montana Snow Survey oo ONRCS

Upper Yellowstone River Basin above Livingston, MT Snowpack with Non-Exceedence Projections
Based on SNOwpack TELemetry (SNOTEL) daily data as of 5/17/2017
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Montana Snow Survey

United States Department of Agriculture

Natwrt Upper Yellowstone
\Qj N RCS Conservation Percent Remaining Snowpack
60

Service
5/17/2017
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Montana Snow Survey oo ONRCS

Smith-Judith-Musselshell River Basin Snowpack with Non-Exceedence Projections
Based on provisional SNOTEL daily data as of 5/1/2017
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Montana Snow Survey

United States Department of Agriculture

Natleal Smith-Judith-Musselshell
\Qj N RCS Conservation Percent Remaining Snowpack
25

Service
5/17/2017
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Montana Snow Survey = ON

L ower Yellowstone: Remains above Norma

Wind River Basin Snowpack with Non-Exceedence Projections Shoshone River Basin Snowpack with Non-Exceedence Projections
Based on provisional SNOTEL dally data as of 57/201T7 Based on provisfonal SNOTEL daily data as of 5/17/2017
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Bighorn River Basin Snowpack with Non-Exceedence Projections
Based on provisional SNOTEL daily data as of 5/17/2017
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Montana Snow Survey

This year’'s Snowpack Peak

Jefferson River Basin
Water Year Snowpack Peak Date vs Average Peak Date
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Montana Snow Survey

Last Week of Streamflows

l_.J_SDA Cumulative Melt and Precipitation vs Streamflow
—/ Wind R at Riverton

5/17/2017
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Montana Snow Survey

MAY-JUL 50 % Exceedance Forecasts
Highest Point Lowest Point Basin Avg
Forecast* Forecast** Forecast***
Columbia River Basin 152% 102% 126%
Kootenai River Basin 145% 124% 131%
Flathead River Basin 152% 117% 135%
Upper Clark Fork 136% 102% 125%
Bitterroot River Basin 117% 108% 112%
Lower Clark Fork 130% 119% 125%
Missouri River Basin 125% 78% 109%
Jefferson 125% 92% 109%
Madison 116% 111% 114%
Gallatin 108% 101% 105%
Headwaters Mainstem 113% 108% 111%
Smith Judith Musselshell 94% 78% 86%
Sun Teton Marias 119% 93% 112%
St Mary 125% 124% 124%
Yellowstone River Basin 244% 94% 153%
Upper Yellowstone 167% 94% 134%
Lower Yellowstone 244% 125% 172%

River Basin

NOTE: Streamflow forecasts are issued for multiple points on rivers and streams within a major
river basin and are given as a range of exceedance probabilities. Consult the individual river basin
of interest to see the range of values for streams of interest.

*Highest point forecast is the highest 50% forecast of all forecast points within the basin
**Lowest point forecast is the lowest 50% forecast of all forecast points within the basin

***Basin Average Forecastis an average of all 50% forecasts within the basin




Montana Snow Survey

e N e CANADA

Montana Data Collection Office
Streamflow Forecast
Percentage of Normal - May 1, 2017
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Montana Snow Survey

Montana Data Collection Office
Surface Water Supply Index (SWSI)

May 1, 2017
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- Extremehy Dry-4 0 to -3.0

Moderatehy Dry-2.9 to-210
Slighthy Dry -1.92-10
MearAverage 40.9t0 0.8
Slighthy Wet 1.0t0 1.9
Moderatehy WetZ0 0 2.9
ExtremehyWet 3.0 to 4 0
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RIVER INDEX & SW5I VALUES

1 Marias shove Tiber Reservoir 0.89
2 Tobacco 1.56

3 Kootenai Ft. Steele to Libby Dam 2.78
4 Mootenai below Libby Dam 1.99
S5Fisher 1.58

§%eak 2.25

7 Morth Fk. Flathead 2.43

& Middle Fk. Flathead 2.08

9 Scuth Fk. Flathead 3.99

10 F lathead at Columbia Falk 285
12 Swan 3.2

13 Flathead at Polscn 243

14 Mission Valley 2.21

15 Little Bitterroot 29

18 Clark Fork sbove Millkown 1.04

17 Blackfoot 1.29

18 Clark Fork sbove Missoula 1.29

19 Bitterroot 0.87

20 Clark Fork River below Bitterroot 1.23
21 Clark Fork River below Flathead 2.0
22 Beaverhead 0689

2B Ruby 017

24 Big Hole 0.35

25 Boulder {Jefferson) 0.17

28 Jeflerson 033

27 Madison 1.22

28 Gallatin 017

29 Missouwi above Canyon Ferry 017

20 Missowi below Canyon Ferry 0.52
31 Smith 0.28

32 Sun 069

33 Teton 0.95

24 Birch/Dupuyer Creeks -0.69

35 Mariass 2.8

3B Mwssekshel -0.17

I Missowi above Fort Pedk 161

38 Missouwi below Fort Pedk 1.22
40 Dearborn near Craig

41 Yellowstone above Livingston 3.3
42 Shields 188

43 Boulder (Yellowstone) 1.04

44 Stillwater 208

45 Rock/Red Lodge Creeks 035

48 Clarks Fork ellowstone 2.47

47 Yellowstone above Bighorn River 2.78
48 Bighorn below Bighomn Lake 2.99

48 Little Bighorn 1.58

50 Yellowstone below Bighorn 3.32

51 Tongue 278

52 Powder 2.95

53 Upper Judith-1.9

54 Saint Mary 2.08
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Note: Data uzed fo generate thiz m ap are PFROVISIONAL snd SUBJECT TO CHANGE
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Beyond Supply

| Integrated Water Resource (IWR) planning
N for public water systems
Il*.-r kllx

x:E:IL'H'-:"‘-:-. =

Sara Meloy
Water Resource Planner

8 Water Resources Division



Why focus on public water supply?

Recommends
Support for:

i

WATER USE IN MONTANA AN \CRE FEET
= 384,000 (0.
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10,395,000 (12
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WATER USE

72,000,000 (8
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CONSUMPTIVE
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Why focus on public water supply?

1. Limited supply and increasing demand

BOZEMAN DAILY

CHRONICLE

Bozeman’s growth rate tops 4 percent, population
likely past 45,000

By Eric Dietrich Chronicle Staff Writer Jul 21,2016 %0
Bozeman added 1,760 people to its population between 2014 and 2015,

bringing the city to 43,400 residents, according to U.S. Census Bureau

estimates.

)

The city-level statistics put the city’s growth rate at a blistering 4.2 percent —

well higher than comparable communities both in Montana and regionally.



Why focus on public water supply?

2. Issues of source water sustainability

BOZEMAN DAILY

CHRONICLE

West Yellowstone places moratorium on new water
connections

By JEREMY WEBER West Yellowstone News Jul 12,2016 %0

The resolution cites a substantial reduction in the current fresh water supply
as the reason for the moratorium, which will be in place “until such time as
the Town receives the necessary information to move forward in obtaining,

repairing or replacing its water supply.”




Why focus on public water supply?

3. Increasing interest in watershed and basin-level planning

lllustration of the Water Fund concept

- o ‘
2 J
=)

Water funds

SENEEVE]
drought planning

Water marketing



Why focus on public water supply?

4. Approximately 75% of Montanans get their water from public
water systems

Urban, rural populations in Montana,
1900-2010

Rura

Urban

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



Seven Cities Needs Assessment
2016

é Water Efficiency

A

é Water Security



Integrated Water Resources (IWR) Planning




What does your community’s water supply picture
look like in 50 years?




For public water systems,
IWR planning is a customizable tool to analyze:

Yielding:

A range of management options that are:
- Publicly vetted
- Holistic
- Risk-averse
-  Long-term
- Least-cost
- Adaptive



Integrated Water Resources (IWR) Planning
for Public Water Systems

If demand increases, do you:
Increase supply? or Manage Demand?

Conduct a water audit
Update water rates
Develop a water conservation program

- Sink a new well
- Build a larger treatment plant
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MT Water Rates (7 Largest Cities)

Bozeman

— Butte

5to8

8to 10

10to 15 15-43 44-50 50-100
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100-700 700-1000 1000-2000

Billings
—Missoula
—Helena
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Great Falls




Integrated Water Resources (IWR) Planning Example:
Bozeman

Focal issue:

Ensuring adequate
water supply for
population growth.

o R 3 3
O ¢‘§‘3 @%

o o

m““"%

e Climate Adjusted YEARLY Supply (MGD) 95% Service Level

m“"%




Integrated Water Resources (IWR) Planning Example:
Bozeman

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

TOTAL WATER DEMAND

m Residential
m Commercial
Top & Commercial
mMSU
™ Industrial
= Government

Unaccounted for Water

Figure 3-3: Characterization of Outdoor Water Demand by User Class

OUTDOOR WATER DEMAND

0% 0%

B Residential
m Commercial
Top 8 Commercial
B MSU
® Industry
® Government

Unaccounted for Water




Integrated Water Resources (IWR) Planning Example:
Bozeman

Management Alternatives

Develop a water conservation plan (2012) _/
Hire a water conservation specialist ./
Develop a drought plan (2016) _/

Reuse non-potable water

Lease agricultural water rights
Naturally store water (groundwater)
Construct a new reservoir up
Sourdough Creek

Lease water from Canyon Ferry
Reservoir

Etc.



Integrated Water Resources (IWR) Planning Example:

Bozeman

Sample ranking criteria for management alternatives:

Category
Technical

Environmental

Social

Economic

Criteria Weight (%) | Score
Constructability

In-stream flow 21
maintenance

Customer satisfaction 18

Operation and 27
maintenance costs

Stakeholder input




Integrated Water Resources (IWR) Planning Example:

Billings
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Moving Forward

Understand IWR planning in a rural context

Provide templates/tools for IWR planning, drought planning,
and water conservation (demand management) programs




Sara Meloy
Water Resource Planner

Water Management Bureau
Water Resources Division

1424 9th Ave. Helena, MT
smeloy@mt.gov 406-444-4247


mailto:smeloy@mt.gov

Adaptation to Drought:
Rangeland Systems

Hailey Wilmer#*, David Augustine, Justin Derner,
Dannele Peck

*Fellow, Rangeland Scientist

USDA-Northern Plains Climate Hub

ARS Rangeland Resources and Systems Research
Unit, Fort Collins, CO

ailey.wilmer@ars.usda.gov

i United States Department of Agriculture . .
USDA Agriculura l_J;§__[_)_A : ; ¢ ' "1 Follow the Climate Hubs:
= e = helllasisag “=%  @USDAClimateHubs
— ervice http://www.usda.gov/climatehubs




Key resource:

Rangelands .

e B s B e B N e N e e

Society for Range
Management
Volume 38, Issue 4,

August 2016
Open access

http://www.sciencedirect.com/science/journal/01900528/38/4



Precipitation and forage production are highly
variable in the Great Plains.
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Drougtz: Management Challenges

 No two droughts the same

el e Limited ability of prediction and
reliable seasonal forecasts

 Need for proactive planning

Loss of Tree e Time scale:

herbaceous mortality

o i e Short term (fencing) vs. long
o occaion term (plan for state shifts from

Sﬂtlm herbaceous

grassland to woodland).

A proposed conceptual framework for considering how more extreme drought

f t with climate ch differentially i t land types, based 1 1
e e ey meectengelenawpes, basedon @ Traes, shrubs, grasses differ in

(Breshears et al., 2016; Derner and Augustine, Sensitivity tod rought
2016; Crimmins and McClaran, 2016)

Change in plant
compaosition
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Context of #e




Since the last ice age in the
Great Plains, grasses co-

existed with fire, bison and m
prairie dogs, and drought was
often much drier than today.

Pon
- &




National Land Cover Database, 2011

Py J:..?w-..n_ -
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Grazers

Drought = &
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5 Steps to Ranch Scale
Management of grazing in

highly varniabile syotems




Anticipate
Predict

2,“'2&'&'&/ Track
W Use

Create



EVENT >&arcn LoCUment >earcn Lata >earcn

NATIONAL
L ANIDIS Drought.gOV
mmnﬂ“nsil!gﬂ i;r}_-_.:.ﬁ_-;-‘ U.S. Drought Portal

ﬂ Home Data, Maps & Tools  Regions Research  Resources WhatisNIDIS? FAQs Calendar Contact Us

Current Conditions  Outlooks & Forecasts Impacts  Soil Moisture  Vegetation Fire Temperature & Precipitation  Agriculture
Water Supply Paleoclimate Data Software Tools

Outlooks & Forecasts

When will drought affect me? How long could it last? Choose a forecast product below to get information,
forecasts, and outlooks on what could be ahead.

e Read an explanation of the causes and variables going into the prediction of drought, from the National Drought

Mitigation Center.
US Seasonal Drought Outlook US Monthly Drought Outlook Seasonal Climate Forecasts
T e T LTl B ] sz IRI Mult-Model Probability Forecast for Precigitation
i L" 'L_‘ A . for April-May-Juna 2016, Issued March 2016
P < LN = . 8 Y
.f | ) I -_'f\' _:[L '{ \5 L e, ) 3 ’
'r I-' S 4 j 1 } ) smmrmseem . - -3 1 :
\: rn- el | -~ h -' = e L o 5 'r _l'.
.Q_. I ”‘"1:-\.. 4 . . .f ‘ _ _i-‘_":
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Yearlings? m
“Track Variability H




Use Spatial Variability




Create Variability

g A




5 Steps to Community Scale
Management of grazing in
highly variable systems
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M Ob| I |ty. Move risk and resources across space. Examples: Secure

forage/pastures in diverse landscape/topographic positions, or far from one
another.

StO rage: Move risk and resources across time. Examples: Hay/forage
storage, grass-banking.

D|Ve rS|f|Cat|0 N . Move risk and resources across asset class.

Examples: Diversified income and agricultural activities, diverse classes (e.g.
rearling cattle and cow-calf) and species of livestock. Diversification of
ivestock class can enable flexible stocking rate decision-making.

POOI | ng: Move risk and resources across organizations/household.

Examples: Broad social networks to exchange innovations, ideas,
technology, labor, equipment, forage, etc.

M a rkEt EXC h a nge « Market-based adaptation

strategies. Examples: Insurance-based risk management, non-traditional
marketing strategies, and forage purchase.

(Agrawal and Perrin, 2008)



Mobility: %k 4o you bmow?

2013 Precipitation 2014 Precipitation
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Presenter
Presentation Notes
Rainfall: can be important in some years (e.g. across distances of 5 miles, differences of 2 inches precip in 50% of years)



Julie Kennedy



Keep Calm and CARM On:
(ollaborative Adapitive Rangeland Management

* Ongoing 10-year study at ARS research
Adjust Assess station in Nunn, CO

e Collaboration: Building trust and learning
e Ranchers
e Gov’t Agencies
* Conservation NGOs
e Scientists

Participation Management

CARM

Research

Evaluate Design

e Adaptive management
e Complexity promotes learning, builds trust

Monitor Act

(Wilmer et al, In review, Fernandez-Gimenez et al,
In prep)



survey Says:

Drought management strategies Wyoming ranches use to balance forage

demand with forage supply, reported as the percentage of respondents who use
each practice. N=281 (Kachergis et al., 2014)

c Drought preparation Drought response

Reserve forage supply Ranch Reduce forage demand
al . — Reduce herd
. Stock . - :
Proactive A -l size: 80%
. tively: 48% i) - | |
and reactive s o) et
Rest pastures: ey i
drou g ht 47% i) tﬂ.‘:’- | Sell retained
Grambank: yearling
ma nagement 2;3:5 i 1 livestock: 24%
strategles ' Increase forage supply
V.?r'{ stocking rate - % T Purchase feed:
with forage supply £ S9an 63%
a '_. _"; '} r ! - 0
Incorporate 3 : : - Rent additional
Limited use —> BELL N AR e pasture: 42%
—oay livestock: 28% o U SR
. . FeR ove livestoc
current _y’ i ut Use weather ) J AT to another
pote ntial is predictions to Inl:rs income location: 27%
. e ol  2djust stocking
hlgh for rate: 16% Apply for government Place livestock
‘hili assistance: 23% in a feedlot:
flexibility e
Earn off-farm income: 16%
d Drought impacts
Grazing capacity 75% Irrigation water availability ~ 47%
Profitability 54% Calf weaning weights 36%

Winter feed availability 53% Livestock reproductive rates  20%



survey Says:

Proactive and reactive strategies for drought impact
management from the 2011 California Rangeland
Decision-Making Survey n=443 (Macon, et al., 2016)

Proactive (Preparing for drought)
Stock conservatively
Rest pastures
Incorporate yearling cattle
Grassbank/Stockpile forage
Use weather predictions to
adjust stocking
Add other livestock types for
flexibility

%

34
23
21
12

11

Reactive (Responding to drought)
Reduce herd size
Purchase feed
Apply for government assistance programs
Wean calves early
Rent additional pastures
Move livestock to another location
Earn additional off-ranch income
Sell retained yearlings
Place livestock in a feedlot
Maintain herd size; allow condition
declines
Add alternative on-ranch enterprise

%
70
69
39
39
26
24
23
22

8



Transforming DeciSiON-Making

 Manager success in drought depends on knowing
when to act under high levels of uncertainty.

Changin
 Managers are diverse in their perceptions of risk, g g
skills in planning, financial and emotional flexibility Land
and interest in adapting. They come from different

backgrounds. They need tailored adaptation
approaches.

Management

Adoption
 Facilitated collaborative learning amongst PR
managers/stakeholders may assist skill development,
climate awareness and adoption of climate tools.

Expect slow, incremental change.

Editors; David Pannell and Frank Vanclay

[ — T .-'.L“ifm e, @ LCimele B

(Marshall, 2010; Pannel and Vanclay, 2011;Marshall and Smaijgly,
2013; Wilmer and Fernandez-Gimenez, 2015 )



Projections

T existng | Potentia

Grazing Livestock

Adaptive grazing management
Proactive flexible stocking

Cattle breeds genetically
predisposed to graze on uplands or
slopes of rugged terrain

Modification of livestock enterprise
structure

Collaborative adaptive management
Robust contingency drought/deluge planning

Breeds locally adapted to hot and fluctuating
weather regimes, or shift in livestock species

Shift to new production enterprises
emphasizing multiple ecosystem services

Confined Livestock

Altered pen direction, orientation
and slope

Increased insulation and ventilation
in facilities

Shade, sprinkler cooling, high
pressure misting, evaporative
cooling pads

Altered design of containment facilities to
handle increased frequency of extreme
precipitation events

Genetic changes for greater heat stress
tolerance

Geographic shift in primary areas of confined
livestock facilities

(Derner et al,, in review)




 Complexity requires adaptive management

 Collaboration makes it happen!
* Drought poses management challenges but
strategies already exist
e Flexibility
* Heterogeneity
* Reactive vs. Proactive

* Projected changes require ongoing learning, ./ AN

adaptation



Questions?




For more information

Hailey.wilmer@ars.usda.gov

David.Augustine@ars.usda.gov

‘i}

)
| ﬁa\

Dannele.Peck@ars.usda.gov



mailto:Hailey.wilmer@ars.usda.gov
mailto:David.Augustine@ars.usda.gov
mailto:Dannele.Peck@ars.usda.gov
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