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Lima Reservoir Operations

Top of Active Conservation: Elevation 6582.8 feet
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Clark Canyon Reservoir Operations

Top of Joint Use Pool: Elevation 5546.1 feet

~
)
Q
()
Nt
c
2
©
>
)
L
=
o
>
S
()
(%]
)
o

Feb Mar Apr May

w2014 e=——2013 e—Average

Feb Mar Apr May
== |nflow e=—River Release




Hebgen Reservoir Operations

Top of Active Conservation: Elevation 6534.9 feet
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[ Top of Joint Use Pool: Elevation 3797.0 feet

Canyon Ferry Reservoir Operations
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Gibson Reservoir Operations

Top of Active Conservation: Elevation 4724.0 feet
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Lake Elwell (Tiber Dam) Operations
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Top of Joint Use Pool: Elevation 2993.0 feet
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Lake Sherburne Operations

Active Conservation: Elevation 4788.0 feet
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Fresno Reservoir Operations

Top of Joint Use Pool: Elevation 2575.0 feet
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Bighorn Lake (Yellowtail Dam) Operations
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Top of Joint Use Pool: Elevation 3640.0 feet
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Summary of Reservoir Conditions

All Reclamation reservoir elevations are above the 30 year average,
except for Clark Canyon.

Reclamation worked with Corps of Engineers to evacuate storage in the
Exclusive Flood Control during July.

Inflows have been declining and are below average, except for Fresno.

Operational outlooks are favorable to maintain desired river fishery flows
and reservoir elevations for recreation.

RECLAMATION



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

RECLAMATION



Reservolr Storage Outiook

August 14, 2014
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Montana DNRC State Water Projects Bureau
Reservoirs
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Reservoir Contents Report
July 17, 2014
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Reservoir Contents Report
August 14, 2014
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MONTANA DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION
WATER RESOURCES DIVISION - STATE WATER PROJECTS BUREAU

July, 31 2014

All Contents in Acre-Feet

TOTAL CAPACITY

(inchudes dead storage)”
Full Pool AVERAGE | Last Year Last Month PRESENT % CAPACITY ‘%AVERAGE | READING
Contents 1960 - 2013 | 7/31/2013 6/30/2014 713112014 713112014 713112014 DATE

RESERVOIR CONTENTS

IACKLEY 6,722 4220 5371 6,213 5,399 80 128 8412014 |elev.=4312.66
BAIR 7,300 4,701 4,670 7,912 6,416 88 136 7/30/2014 |elev.=531.67
COONEY 28,230 22603 26,225 27,263 24440 87 108 8/4/2014 |elev.=4246.59 (24,350 AF)
COTTONWOOD 1,800 1,233 605 1,800 1,745 92 713172014 |elev.=5101.83
DEADMAN'S BASIN 75,968 45,278 42,831 72480 61,770 81 138 713072014 |elev.=3913.9 (58,020 AF)
E.F. ROCK CREEK 16,040 9,611 7679 13,340 10,615 66 10 8/4/2014 [elev=6040.4
FRENCHMAN 2777 2,007 2918 2777 2,340 84 17 8132014 |elev=2263.85
MARTINSDALE 23,348 13,938 11,353 23,622 20,016 86 144 7/30/2014 |elev.=4775.72
|MIDDLECREEK 10,184 8,641 8115 10,184 9,130 90 106 B/4/2014 [elev=6716.7
|NE\MDAGREEK 11,207 8907 6,635 10,200 9,243 82 104 822014 |elev=461043
|NILA|'~| 10,992 7490 6,795 9,854 7,833 71 105 713112014 |elev.=4435.92 (6,933 AF)
|N.FK. SMITH RIVER 11.406 7,958 8,901 11,583 10,732 94 135 7/30f2014 |elev.=5486.11
RUBY RIVER 37,612 27,933 24,136 37,612 30,594 81 110 113172014 |elev=5385.62
TONGUE RIVER 79,071 57,927 61,261 80,784 71482 90 123 8412014 [elev=3426.3
W.F. BITTERROOT 32,362 29562 29,937 32,362 30,664 95 104 712712014 |elev.=4722.7
|WILLOWCREEK 18,000 13,389 9,073 18,000 18,310 91 122 713072014 |elev.=4733.91
|YELLOWATER 3,842 1,512 3714 3,236 2,380 75 190 713172014 |elev=31158

*Nate: Reservair contents include dead storage at the following:

Ackley 1001 AF ** 08M slope storage table does not include dead storage (so dead storage has to be added into the storage from the table}
Cooney 90 AF " Tongue River 711 AF {O8M storage table includes dead storage)
Deadman's 3750 AF ** W. F.Bitterroot 656 AF (O&M storage table includes dead storage)
Nilan S00AF  * Willow Creek 269 AF (OBM storage table includes dead storage)

. Cooney capacity reflects capacity after 1982 dam rehabilitation; prior capacity was 24,195 A.F.. Average storage shown is for post rehabilitation data.

: Middle Creek capacity reflects capacity after 1993 dam rehabilitation; prior capacity was 8,027 A F.. Average storage shown is for post rehabilitation data.

: Nevada Creek Reservoir Capacity refiects live storage capacity survey conducted in year 2000. Prior live storage capacity documented as 12,723 AF.

. Tongue River capacity reflects capacity after 1999 dam rehabilitation; prior capacity was 68,040 AF.. Average storage is post rehabilitation data.

: Frenchman Reservoir capacity tables updated based on aerial survey; prior capacity was 3752 A.F. Average shown is pre aerial survey




Montana DNRC State Water Projects Bureau
Reservoirs
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Martinsdale Reservoir MARTINSDALE DAM RESERVOIR ELEVATION — 365 DAYS

{Historic, WY 2013, and WY 2014)

Full Pool
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Reservoir Elevation

Dam Crest Emergency Spillway Crest Principal Spillway Crest I

TIME OF LAST READING 8/13/2014 6:00:00 AM | | REFERENCE INFORMATION | FT (MSL) | AC-FT |

RESERVOIR ELEVATION 4, 771.2 F1 I | DaM CREST 4792.0 38,958

RESERVOIR VOLUME 16,212 Al | | EMERGENCY SPILLWAY CREST 4780.25 24,350

“NOTE: RESERVOIR ELEVATIONS BELOW 4759.78 FT PRINCIPAL SPILLWAY CREST  4779.25 23,348

ARE NOT VALID DUE TO INSTRUMENTATION
LIMITATIONS.

TRANSDUCER CASE DEPTH 4758.78 8,444

0
PAPSS S
*“** PROVISIONAL DATA SUBJECT TO REVISION ***

*70% Capacity
*16,212 Acre-Feet
*Elev.=4,771.2

*Water Supply is favorable




Montana DNRC State Water Projects Bureau
Reservoirs
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Acre-feet

Deadman's Basin

(Historic, WY 2013, and WY 2014)

*81% Capacity

*61,770 Acre-Feet

*Elev.=3913.9
*Qutflow=250 cfs

*Water Supply is
favorable
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Middle Creek Reservoir

rielopa bt m— A - = | *85% Capacity

AN

Y 2013

~— / - = . U *Elev.=6714.5

*Water Supply is
favorable

o,:ﬁjd@#‘fﬁffﬁ‘@#wff

MIDDLE CREEK DAM RESERVOIR ELEVATION — 36565 DAYS

Dam Crest Emergency Spillway Crest
— Reservoir Elevation

Spillway Grest .O utfl OWS=59 CfS

8,840 Acre-Feet

Elewation in Fest

TIME OF LAST READING B13/2014 G:00:00 AM I | REFEREMNMCE INMFORMATION

AC-FT

RESERVOIR ELEVATION ¥, £ I | DAM CREST

RESERWVOIR VOLUME I | EMERGENCY SPILLWAY CREST

MIDDLE CREEK BELOW DAM PRINCIPAL SPILLWAY CREST

TIME OF LAST READING 8/13/2014 6:45:00 AW | ST USABLE EL AT
WEST US,

12,7920

10,707

10,184

o

** PROVISIONAL DATA SUBJECT TO REVISIOMN ***
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Acre-feet

Cooney Reservoir

{Historic, WY 2013, and WY 2014)

Spillway Crest

Winter Max

#ﬁfﬁqﬁﬁﬁ@f@jﬁ

«87% Capacity
«24,440 Acre-Feet
*Elev.=4246.59
Inflows= 92 cfs
*Outflows= 90 cfs

«Water Supply is
favorable
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Flertywood
*

) r Frenchman
Chester Haure
 § Lo
. ’ Chimook
FaliEpall o I -
e + -+ Wil Poirt, .
Tﬁr l_\‘\ Firt Bert ’—'
Thompson Falls Felsar o e +f
* (. * ) . Sidrney
| , 1
I_I

Hellowater
Nevada Creek L

belerta No;th Fk. ...Smlth Rlver
.Balr
De Lc\-d
T"F‘Sb'-"g i T —se,.,d Martin {Iale +r
E.F-Rock Creek
Eh_rl'te Ebulder Cottenwood

Big Tirnber H"il_gg_r'"_,i
n

Willow Creek ll'

To ton *Dealman B asin

CnlLrnbus'*

* Bozerian by

Ernis Mi{I{IIL Crteek

x®
Ruby [River E?Edl'odgf

lacier Lake

Coomey

Tonlgue River

MONTANA

DNRC




*86% Capacity
*67,233 Acre-Feet
*Elev.=3425.0
*Inflows=221 cfs
*Outflows=503 cfs

*Water Supply is
favorable

TONGUE RIVER DAM RESERVOIR ELEVATION — 365 DAYS

Tongue River

{Historic, WY 2013, and WY 2014)
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Elevation in Feet
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09

Acre-feet

Dam Crest
Reservoir Elevation

Emergency Spillway Crest Principal Spillway Crest

Winter Max

TIME OF LAST READING 8/13/2014 5:00:00 AM I | REFEREMNCE INFORMATIOMN | FT -:"‘.-'SL‘.l

RESERVOIR ELEVATION 3,4250 F1 DAM CREST 3444.0

RESERVOIR YOLUME EMERGENCY SPILLWAY CREST 3431.5 91,107

25,000

PRIMARY GATE 27.0% PRINCIPAL SPILLWAY CREST 3428.4 79,071

15,000

PSS SISy

SECONDARY GATE 1.0% TOP OF LOW LEVEL INTAKE 3390.0 5,656

*** PROVISIONAL DATA SUBJECT TO REVISION ***
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EAST FORK OF ROCK CREEK DAM RESERVOIR ELEVATION — 365 DAYS
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Dam Crest Principal Spillway Crest Reservoir Elevation

TIME OF LAST READING B/13/2014 5:00:00 AM I | REFEREMNCE INFORMATION | FT (MEL) | AC-FT |
RESERVOIR ELEVATION 60344 FT I | DAM CREST 6065.6 19,850
RESERVOIR VOLUME 8,722 Af I | PRINCIPAL SPILLWAY CREST 6055.5 16,040

LOWEST USAEBELE ELEVATION

** PROVISIONAL DATA SUBJECT TO REVISION ™

Acre-feet

*56% Capacity
8,722 Acre-Feet
*Elev.=6034.4

*Water Supply is
favorable

East Fork Rock Creek Reservoir

(Historic, WY 2013, and WY 2014)

Spillway Crest

16,000

Winter Max

PPPSS A
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Painted Rocks Reservoir

(Historic, WY 2013, and WY 2014)

Spillway Crest

Winter Max

SSS SIS

*95% Capacity
30,664 Acre-Feet
*Elev.=4722.7
*Outflows=388 cfs

*Water Supply is
favorable




REFAB PROJECTS

EF Rock Ck Fish Screen will be wrapping up this fall

Ruby Reservoir
-final earthwork grading complete
-instrumentation installation ongoing

Broadwater Power Plant
-bladders replaced
-new bulkheads constructed

Deadman’ s Basin Diversion-construction to start mid-September

Martinsdale Supply Canal re-grading to be complete by end of
August



Summary.

Majority of DNRC SWP Reservoirs filled to capacity.
All SWP Reservoirs are at or above historic averages.
Contracted deliveries (irrigation/fisheries) are drafting reservoirs.

Water Supply is favorable for DNRC SWP reservoirs and water users
should expect full contracted deliveries through WY 2014

Assuming normal conditions throughout the remainder off WY 2014
winter carryover levels should be favorable to start WY 2015.
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Stage | Fire Restrictions:

— Lake County within the Flathead Indian
Reservation (August 7)

— Sanders County within the Missoula Restriction
Zone (Lolo National Forest) (August 7)

— Exemptions to fire restrictions when established
steel fire rings are utilized at Finley Point, Big
Arm and Thompson Falls State Parks.

Montana Fish,
) Wildlife ® Parlis




Stage | Fire Restrictions:

— Mineral County (August 7)
— Missoula County (August 7)
— Ravalli County (August 7)

— Exemptions to fire restrictions when established steel fire
rings are utilized at Chief Looking Glass Fishing Access
Site, and Salmon Lake, Placid Lake, Beavertail Hill, Painted
Rocks, and Frenchtown Pond State Parks

Montana Fish,
) Wildlife ® Parlis




Fire Restrictions on FWP Lands

Stage | Fire Restrictions:
— Yellowstone County (July 23)
— Big Horn County (July 29)
— Stillwater County (July 30)

— Exemptions to fire restrictions when established steel fire
rings are utilized at Cooney, Pictograph Cave, Chief Plenty
Coups State Parks, and Tongue River Reservoir.

Stage Il Fire Restrictions:
— Carbon County (July 29)

Montana Fish,
) Wildlife ® Parlis




Fire Restrictions on FWP Lands

Stage | Fire Restrictions:
— Roosevelt County (July 31)

Region 7:

Stage | Fire Restrictions:
— Powder River County (August 6)

Montana Fish,
) Wildlife ® Parlis




Stay Informed

LA mt.gOV Montana State Parks &
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Brought to you by:

Montana Ground Water Assessment

» Ground Water Information Center (GWIC)
"‘-data and report dissemination.

. Grouna Water Monitoring: long term rec:ords
of Water levels and quality.

0 Grq-fund Water Characterization: systematic
data collection and interpretation.
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Presentation Notes
Montana’s Ground-Water Assessment Program provides systematic collection and distribution of ground-water information through the Ground-Water Information Center (GWIC) at http://mbmggwic.mtech.edu.


http://www.mbmg.mtech.edu/

Wells in Montana

 There are about
230,000 wells
Montana.

e Because we
cannot know
about each
Individual, we
need to find a
way to observe

them as a group.

 What kind of data do we collect and how do we analyze
them to understand how aquifers react to variable
climate?
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Note the distribution of wells in eastern Montana. There is a relative lack of wells where thick shale formations are at or near the land surface.

In Western Montana, wells are congregated in the intermontane valleys and along major streams.


: Wells are like people, they (we) all

react differently to stress

e Lot of drawdown relative to available water column @

« Completed 1995 — domestic well serving in Ravalli County
e TD: 174, airlifted at 8 gpm for 1 hr with drill steel set at 160 ft.

» Water levels fell 90 ft in response to climate between 1998 and 2004.

Ssl 120 ft of
g - drawdown
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This well failed. When water levels fell in response to dry climate beginning around 2000, the well did not produce enough water to meet demand and had to be deepened.


»

Wells are like people, they (we) all
react differently to stress

Little drawdown relative to available water column @

« Domestic well serving in Ravalli County
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Current hydrograph for well 56528
Location {TRS}: O7N20H32DDDA Td: 40 Agquifer: 111ALYH
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Presentation Notes
This well, even though only 40 feet deep, requires relatively little drawdown to meet demand. It is also located near the center of an intermontane valley remote from most recharge areas. The valley as a collector helps keep it supplied. The annual cyclicity is a response to nearby irrigation practices.


roundwater monitoring

60-miles
—

950 monitoring wells. About 30 percent (300+/-) dedicated or
unused wells, 105 instrumented wells.



Presenter
Presentation Notes
Montana’s statewide monitoring network contains more than 950 wells. At each well groundwater levels are measured quarterly and water samples collected every 8-10 years. The measurements are designed to create multi-decadal  timeseries records on water levels and inorganic chemistry. There are more than 100 recorders from which hourly to daily measurements are obtained. The distribution of network wells approximates the distribution of water wells in Montana.

Data for the monitoring and water wells shown here are available from the Montana Ground Water Information Center (GWIC) web site at http://mbmggwic.mtech.edu. 


Groundwater monitoring

Current hydrograph for well 133375
Location (TRS}: G8589H23DADD Td: 308 Aquifer: 120SHGR

Precipitation: departure from yearly average for selected
NWS stations in the corresponding climatic diwvision
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The data are used to track water-level changes. A
hydrograph is available for every monitoring point.
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The statewide monitoring network provides long-term water-level records that show change in groundwater storage or pressure. Upward trends (increasing elevation and decreasing distance to water) show increased groundwater storage or pressure. Most hydrograph traces portray concurrent high- and low- frequency signals. The hydrograph above contains a ‘high-frequency’ annual-change signal related to pumpage for irrigation near Dillon, Montana.  The pumping signal is superimposed on a high-amplitude signal that has an apparent >10-yr cycle. Other high-frequency signals that may show up on hydrographs include fluctuations caused by tidal forces or barometric pressure. 

The low-frequency  (10+/- yr) long-term cyclic change in this hydrograph is typical of many hydrographs from the statewide network, particularly from the western third of Montana. For the purposes of this discussion, wells that produce hydrographs with similar slowly-varying signals are called ‘climate-sensitive’ and as a group represent the network’s response to varying precipitation.

Each hydrograph is individual and illustrates the local balance between the numerous signal sources that contribute to a measured water level. The individuality makes portrayal of how a 1,000-well network might respond to climate difficult; it is not feasible to evaluate each hydrograph and then attempt to summarize the results. One way to ‘summarize’ the network is to evaluate a measurement’s net departure from a quarterly average, and group the departures into categories. The categories can be plotted on maps to help visualize the overall network response. Because the mapped well points might be colored by departure category irrespective of location and because of each hydrograph’s individual character, the potential always exists that neighboring wells might be in different categories, i.e. a few positive departures in a field of negative departures.


Thinking about water balance

Precipitation: departure from uearlu average for zelected
MWS ztationzs in the corresponding climatic divizion
T T T T T T | T T T T | T T T T | T T T T | T T T T

— The precipitation we
receive varies about an
average or normal.

L ol by ey e b ey by by |-
1980 1955 1990 1995 2000 2005 2010 2015 2020
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S RAARN RS AR AN AN A AN A Water levels in aquifers
- - move upward in
3261_‘ —_19
response to more water
.53255 i Jza § entering than leaving,
g <« B anddrop at times when
k-l s qza = . .
3 ] & more water is leaving
- zes] 1. & 8 than entering.
a 1% Water levels also vary

Lohg periods of “average” precipitation/
groundwater recharge will result in “average”
groundwater levels.

about an average or
normal.




Weather or climate?

 Individual groundwater recharge episodes are like individual weather
events. Recharge from a single storm may be observable on a
hydrograph but by itself may not change a long-term water-level trend.
Similarly, a flooding rain during a drought may not eliminate a long-
term precipitation shortfall.

e Long-term recharge is comparable to the accumulation of individual
weather events into climate. If there are enough recharge-producing
events during a given time period to provide more water for aquifer
recharge than the amount discharged, more water enters groundwater
storage and water levels will increasel/rise.

hydrograph for well 133035
): 36M26E2BBDCD Td: 52 Aquifer: 121FLxV
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The two hydrographs above (approximate well locations are shown on the index map) show differing responses to climate and weather. 

The hydrograph from western Montana is from a well completed in a shallow sand and gravel aquifer. The rapid, more or less annual, upward fluctuations represent various precipitation events (weather) or stream flow in a nearby stream.

The hydrograph, from a well in north-central Montana’s Blaine County on the Turner-Hogeland Plateau, shows response to short-term individual recharge events in 1994, 1996, and 1997. Water levels rapidly rose but then fell quickly back to their base levels. Climate-forced water-level response in this unconfined sand and gravel aquifer is shown by relatively sustained water-level rises in 1986 and 2004. In 2011 groundwater levels rose about 5 ft in response to melt from a heavy winter snow pack (representing above-average water accumulation during several months) and a wet spring.


Time series of SPI values by calendar
guarter
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This illustration shows the statewide SPI for a 30-month accumulation period plotted at the end of each quarter (March, June, September, and December). Each calculation is independent of the others but when viewed in sequence, show increasing or decreasing trends in the amount of water received versus water expected during successive 30-month periods. At this time scale there are distinctive wet (green)/dry (orange) cycles. By this measure, our most recent extended dry period began in about 2000 and ended in 2006-2007.  The climate has been wet since mid-2010 but appears to have been drying since first quarter 2012. 

The blue trace is the statewide SPI for a 12-month accumulation period plotted by calendar quarter. It generally follows the wet and dry pattern shown by the 30-month SPI, but because the accumulation period is only 12-months, the series exhibits more rapid variability. 

Water-level departures in many wells correspond to changes in the SPI at accumulation periods between 24 and 48 months. However, at the statewide monitoring network and precipitation scales, the 30-month accumulation period compares best to long-term groundwater-level change.


Climate sensitive wells

Hydrographs with little Hydrographs with a
to no low frequency low frequency
signal (~440 wells) signal (=550 wells)
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About 550 wells in the statewide network appear to show movement likely related to climate. 


Departures from quarterly average water
level: climate-sensitive wells
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On this page, the top bar chart (blue up and red down bars) is a time-series on the 30-month SPI that illustrates how relatively wet or dry the climate was at the end of each calendar quarter. The bottom bar chart is a time-series on the percentage of wells above their quarterly averages at the end of each calendar quarter. If the percentage is high, the number of wells above their quarterly averages is greater than at times percentages are low.

When the climate was driest in late 2001 and early 2002, the number of wells above average was only about 20 percent. As the dry climate slowly moderated towards normal during 2003-2006, the number slowly rose to about 40 percent. Statewide precipitation at the 30-month accumulation period remained near normal from 2006 through early 2010. During this time, the number of above-average water levels in wells fluctuated approximately with changes in the SPI, but the overall trend was towards more above-average water levels than previously. In late 2010 and 2011, the climate became wet. In September 2010 the number of wells with above-average water levels had increased to about 60 percent, and by September 2011 had increased to about 75 percent.

The time between the second quarter in 2011 and the third quarter in 2012 where about 75 percent of wells had above-average water levels stands out within the chart’s overall context. The very wet climate across much of Montana during this time caused water-levels in a  large group of wells to suddenly change from as much as 10 ft below average to more than 10 ft above average during a calendar quarter. The reaction appears to be to a sustained period of precipitation of about two standard deviations above normal across a large part of the network.


Statewide monitoring network:
Percentage of wells above average and
SPI: 1996-2014
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This plot illustrates the quarter-to-quarter relationship between the 30-month statewide SPI and the number of wells above their quarterly average. The green diamond is the oldest (March 1996), the yellow is the 2nd most-recent (March 2014), and the red is the most recent (June 2014) comparison. An implied correlation between the SPI (departure from precipitation averages) and the percentage of wells above average is illustrated by the linear trend line; how well the line fits the data is shown by the ‘R2’ value. An ‘R2’ of 0.78 says that 78 percent of change in the percentage of wells could be explained by the change in precipitation departures.

Since 1996, most calendar quarterss have negative SPI values showing that the climate has mostly been dryer than average. Consequently the relationship portrayed above is biased towards ‘dry’ conditions. The lower-left to upper-right distribution also appears slightly curved and it is likely that the relationship will ultimately not be linear.  If a curved line is fitted to the data set, the ‘R2’ value increases to about 0.8.

Groundwater levels decline below their averages as the SPI becomes more dry, and rise above their averages as the SPI becomes wet. The relationship is continuous and suggests that wells are not necessarily ‘dried up’ by drought but that as the climate dries water levels decline. Therefore, the number of individual wells that might not be able to meet required water-production volumes increases.




April —June 2014: groundwater-level
departures from average

Departure in feet

462 wells _ . and +1 >+5 >+20




Jan-March 2003: groundwater-level
departures from average

Departure in feet

>-20 [l >-5 Jj Between-1 H >+ Wl >+10
344 wells B >0 >1 and +1 >+5 >+20
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At the end of March 2003, the 30-month statewide SPI was about -1.2; it had averaged -1.54 for the previous year after reaching its driest value in March 2002 at -1.94. Groundwater levels had generally declined in response to the relatively dry climate. The prevalence of yellow and orange points shows that many wells were 1 to 5 ft, or 5 to 10 ft below their long-term first-quarter averages. At the end of March 2003, more than 70 percent of wells in the Montana statewide network were below their quarterly averages.

The smattering of green points show locations where local conditions near a well caused first-quarter 2003 measurements to be above the quarterly average. Conditions that might cause a few ‘above-average’ measurements to seemingly appear to be surrounded by many ‘below-average’ measurements vary from long record periods where large amplitude upward movement is overprinted on the climate signature, to a quarterly measurement capturing response to very immediate local recharge caused by streams, lakes, or ditch systems.





»
Summary

At a statewide scale, water levels correlate to climate by

generally rising or falling, dependent on how wet or dry it has
been for the preceding 30+/- months.

 Groundwater levels were strongly impacted by the very wet (at
the 30-month time scale) years 2011-2012. In June 2011 the 30-
month statewide SPI was the wettest it had been in the last 60
years. Through most of 2011 and during part of 2012, the
percentage of wells with above-average water levels had not
been this high since 1997-1998.
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Because Montana has maintained a statewide monitoring well network since the early 1990s, it has observed how groundwater levels respond to climatologically wet and dry periods. 

Without the monitoring network, Montana’s citizens would have little data about how much, and where groundwater storage changed during the 2000-2006 drought.  There would be no way to verify reports of dewatered aquifers and ‘dry’ wells.

The hydrograph from southwest Montana shows groundwater response in the Boulder Batholith (fractured bedrock aquifer) near Butte, Montana in which water levels have risen about 10 ft since 2006. Strong upward groundwater-level response in 2010-2011 resulted from the wetter than average climate.

The hydrograph from northeast Montana near Scobey is for a well completed in the sand and gravel Flaxville Formation that caps local plateaus. Water levels rose about 6 ft in 2010-2011 in response to recharge from an above-average snowpack and a wet summer.


MBMG mapper

http://data.mbmg.mtech.edu/mapper/mapper.asp
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Much of the information I discussed today is available at the website portrayed above.


®
Ground Water Information Center
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Groundwater Information Center

Montana Bureau of Mines and Geology

I X Montana Tech of The University of Montana

e i 1300 West Park Street - Natural Resources Building Room 3253
Butte Montana 59701-83997

Ph: (405) 496-4336 Fx: (4065) 496-4343

4312013

| Home | Well Data | Reports | DrilleriWeb | DNRC | Help! |

Mapper Release March 1, 2013 | Sign In Status: Signed Out

The Montana Bureau of Mines and Geology has released its i Enter your User |d and Proposed Data Use. Click Sign In to access GWIC's online seniices
online web mapping application. Click the image to the right to
start using the mapper. Currently displayed are statewide
manitoring network wells, GWIC wells and 1:500K geologic
maps.

If you do not have a User Id, click create one here.

User ld:

Data Use: Pick One -

m
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Statewide Monitoring Network

GWIC features current hydrographs for wells that are A little about us
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cooperators. Click the picture to to the left to view data ) ) . )
collected by the Statewide Monitoring Program. Data The Ground-Water Information Center (GWIC) at the Montana Bureau of Mines and Geology (MBMG) is the central repository
from other MBMG projects are available through the for information on the ground-water resources of Montana. The data include well-completion reports from drillers,
SWL Menu after you sign in measurements of well perfformance and water quality based on site visits, water-level measurements at various wells for

’ periods of up to 60 years, and water-quality reports for thousands of samples. The databases at GWIC are continually

updated with new data from driller's logs, MBMG research projects, and research projects from other agencies.

View a list of statewide monitoring network wells. The listing is by number of wells per county, . .
Other sites of interest
County-wide Statistics more reports

DHNRC - Department of Matural Resources and Conservation
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Water level data from the wells included in this presentation as well as data from many other monitored points are available from the Ground Water Information Center at the Montana Bureau of Mines and Geology.

You can access the MBMG Mapper through the link right above the web address for the Ground Water Information Center.


Ground Water Assessment:

2014-2015 funding issue

« On July 19, 2014 was notified that abol
$65K in 2014 revenue had not materialized. Thi
program ended the year over-expended by $65

e There was a shortfall in RIT interest, and the
reduction is expected to continue through
FY2015. The total impact is at least $128K.

» FY2015 operations were budgeted at $138K.
MBMG will suspend field operations and coop. |
agreements. Without a short term-selution, no—
report in ' 2015.. BMEG

Y fé?
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http://www.mbmg.mtech.edu/
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Presentation Notes
Wells on the east side of the Kalispell Valley often show response to the ‘wetter’ climate on the west side of the mountains.
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Wells on the relatively dry west side of the Kalispell Valley show a much more muted response to the current climate.
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Monitoring wells on the East Bench east of the Beaverhead River, monitoring wells tell a complex story dating back to before the irrigation project was in place. The ‘climate’ response in 2005-2006 occurred because Clark Canyon Reservoir was not able to supply water to the irrigation district. 
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The Madison Limestone is 300-600 ft below land surface near Great Falls. It is widely used to supply good-quality water to wells. Water levels fell about 30 ft between 1997 and 2003. Since 2003, water levels have stabilized and have risen up to 15 ft.
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A similar pattern occurs in monitoring wells near Giant Springs.
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Presentation Notes
An eastern Montana example from The Foxhills Hell Creek Formation shows that water levels in this part of this aquifer may be showing a climate signature. The relationship of monitoring points to the outcrop of the formation is shown by the placement of monitoring wells.
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In northeast Montana near Scobey, a shallow Fort Union Formation well shows good response to the wet period. 
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A relatively shallow Fort Union Formation well north of Glendive showed good response to the recent wet period.
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A well completed in the Fox Hills Hell Creek aquifer north of Terry, Montana shows a consistent downward trend during its entire period of record beginning in 1980. The trend is caused by long-term pressure loss in the aquifer possibly related to nearby wells that are allowed to flow under artesian pressure. The decline could also be caused by long-term water use for purposes such as providing water for Bakken hydrofracturing operations in Montana and western North Dakota. The latter possibility would take much additional work to ‘prove’ up and there are other Fox Hills wells closer to the oil and gas development that do not show this signature.
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Presentation Notes
Future monitoring will help determine if the downturn in water levels in this Hell Creek Formation well is significant.
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2014-206 Fires= 11,194 Acres

2013-306 Fires= 12,439 Acres
2012- 410 Fires= 556,247 Acres
2011-259 Fires= 31,064 Acres
2010-260 Fires= 40,115Acres
2009- 359 Fires= 6,929 Acres
2003-567 Fires= 8,115 Acres

5-yr Avg - 325 Fires = 154,645 Acres




Montana Drought and Water Supply Status by County

Change from July to August 2014 — Assessed 8/14/2014
(All changes one category unless noted otherwise)

No Change

Big Horn Blaine Hill

Broadwater
Carbon
Carter
Cascade
Chouteau
Daniels
Dawson
Fergus
Flathead
Gallatin
Garfield
Glacier
Golden Valley

Jetferson
Judith Basin
Lake

Lewis and Clark
Liberty
Lincoln
Madison
McCone
Meagher
Mineral
Park
Petroleum
Phillips

Pondera
Powder River
Richland
Roosevelt
Rosebud
Sanders
Stillwater
Sweetgrass
Teton
Toole
Valley
Wheatland
Wibaux

NOAA - National Weather Service

Drier

Beaverhead
Custer
Deer Lodge
Fallon
Granite
Missoula
Musselshell
Powell
Prairie
Ravalli
Sheridan
Silver Bow
Treasure
Yellowstone




____Montana Water Supply and Moisture Status by County - August 2014

Montana
Drought Status

Lincoln

Valley

Flathead
Phillips Roosevelt

Richland

Chouteau

A t 2014
% Fallon
; VS.
a5
Gallatin
July 2014
River
(Drought Alert) Basverhasd
(Severe Drought)
e, Range conditions : _eh N .
Montana County Moisture Status - Climate Summayy ___________ISupply and Moisture Status by County - July 2014
: Daniels Sheridan
Linealn Glacier Toole E Hill o
- Flathead 2 ane fall
I:HtrE |TI‘E'|"||' MDISt Pondera = Phillips el Roosevelt
Richland

Tetan Chouteau

pe ii Cascade
o Judith
Basin
Wheatland

L
gyl ailver = .
’ Bow, Gallatin
mal) 4 |
L Park Carba

Moderately Moist

Slightly Moist

petroleun,

Near Average (Normal)

roadwater

Slightly Dry

Moderately Dry (Droug

2
=
2
Fallan
Powder Carter

Big Ham
River

Extremely Dry  (Severe |

(Drought Alert)

" Beaverhead

Severe Drought)

1, Range conditions

Montana County Moisture Status - Climate Summary

@ NOAA - National Weather Service



Montana
Drought & Water Supply
Advisory Committee

August 14, 2014

National Weather Service
Gina Loss — Service Hydrologist

@ NQOAA - National Weather Service



Percent of Normal Precipitation
July 2014

E : — ‘ = = ! ¢ Most of Montana well
| | below normal
] L & ¢ Isolated areas near to
I QN N ) above normal
| i )
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Percent of Normal Precipitation
Water Year 2014

¢ October - July

¢ Below to well below
normal portions of
southwest and central

¢ Above normal northwest
and south-central
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Temperature Anomalies
August 1-12

]

¢ Highs

—4 to 10 degrees above
normal west of Divide

— Near normal east of
Divide
¢ Lows

— Near to 6 degrees
above normal most of
the state

@ NOAA - National Weather Service



Percent of Average Precipitation
August 1-12

| ¢ Below to well

e below normal
300 west of the

¥ =l Divide
“e ¢ Above to well
above normal
south, north
central, and
east

NOAA - National Weather Service



Soil Moisture — Upper 1 Meter

GRACE-Based Surface Soil Moisture Drought Indicator

August 11, 2014

o

 August 11, 2014
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VEQEtEtiﬂI‘I Druught REEPDHEE Index July 28, 2014

Complete: Montana
Vegetatlion Condition
Extreme Drought

Severe Drought
Maoderate Drought
Pre-Drought

MNear Marmal

LUnusually Maoist

Vary Maolst
Extremely Maist

Ot of Season

BURE0O00ENN

Walar

@ NQOAA - National Weather Service



Great Falls Soil Moisture
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National Drought Monitor

Conditions as of August 12, 2014

¢ Introduction of D1 — August 12, 2014

(Released Thursday, Aug. 14, 2014)

Moderate Drought —in 17 \alid8 am, EOT
southwest Montana :

¢ Expansion of DO -
Abnormally Dry - in
west and central
Montana

Droughf fmpact Types.
~* Delineates dominant impacts
5= Short-Term, typically less than
51 (e.g. agriculture, grasslands)
g-Term, typically gre ater than

(e.g. hydrology, ecology)

DDDDDDDDDDDDD ry
[] D1 Moderate Drought
[ D2 Severe Drought
? I D3 Extreme Drought
I D4 Exce ptional Drou ght

July 15, 2014 I August 12, 2014

@ NOAA - National Weather Service




Statewide Average Precipitation

August brings less than 1.5 inches on average

@ Statewide Average Precip
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Precipitation Forecast

Thursday - Saturday

Sunday - Monday

NOAA - National Weather Service



8 to 14 Day Outlook
500mb Heights and Anomalies

BNy N, ¢ August 21-27

¢ Low pressure trough
along Pacific Coast

— High pressure ridge over
west weakened -- at least
temporarily

@ NOAA - National Weather Service



8 to 14 Day Outlook
August 21-27

¢ 33% to 50% chance temperatures will ¢ 33% to 50% chance precipitation will
be below normal across Montana be above normal across Montana

@ NOAA - National Weather Service



El Nino / La Nina

El Niiio Watch — 60%-70% chances of El Nifio through early winter

o064 NINO 5.4

0.4 4
0.2 4
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Mid-Jul 2014 Plume of Model ENSQO Predictions

| IRI/CPC

STAT AVG
CPC CON

2.5

Weak -0.5-0.9 °C
Moderate-1.0-1.4 °C
Strong —>1.5 °C

O;?‘S i IFOREICASTI

AMJ Jun  JJA JAS ASO SON OND NDJ DJF
2 0
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Dynamical Model
m MNCEP CFSw2
H MNASA GMAO
= JIMA

SCRIFFS
LDEC
ALS/POAMA
ECMWF
UKMO
KMA SMU
ESSIC ICM
COLA CCSM3
MetFRANCE
CS-IRI-MM
GFDL CM2.1
CMC CANSIF
+ GFDL CM2.5

7| statistical Modsal:

CPC MRKOW
CDC LIM
CPC CA
CPC CCA
CSU CLIPR
UBC MMET
FSU REGR
UCLA-TCD
UMNB/ CWC

JFM FMA MAM

MAY

JAS  ASO SON  OND

ENSO state based on MINO3.4 55T Anomaly
Meutral ENSO: -0.5°C to 0.5°C

DJF  JFM

JUL

RI Consensus Probabilistic ENSO Forecast

M £ nino
MNeutral
I La Mina

Climatakgical
Probability:
—— El Nino
MNeutral
=—— La Nina




August Outlook
Updated July 31

Temperature Precipitation

OUTLOOK
E PROBABILITY _ .
¢ 33% to 40% chance temperatures ¢ Equal chances prec1p1tat1on will be
will be above normal extreme above, below or near normal across
northwest Montana

¢ 33% to 50% chance temperatures
will be below normal eastern half

@ NOAA - National Weather Service



September — November Outlook
Updated July 17 — Next update August 21

Precipitation

[ON PROBABILITY EC_MEANS E
¢ 33% to 40% chance temperatures ¢ 33% to 40% chance precipitation
will be above normal western will be below normal west of the
half of Montana Divide

@ NOAA - National Weather Service



Drought Outlook through October
Issued July 17 — Next update August 21

U.S. Seasonal Drought Outlook ). 4 ¢ Drought area
AT ) just to southwest
of Montana
expected to
persist or

intensity

Released July 17, 2014
s

Drought persists or Author: Adam Allgood, Climate Prediction Center, NOAA
intensifies http:iwnanw. cpoc.ncep.noaa.gowproducts/expert_assessment/season_drought.htm|

Depicts large-scale trends based on subjectively derived probabilities guided by short- and
long-range statistical and dynamical forecasts. Short-term events — such as individual storms —
cannot be accurately forecast more than a few days in advance. Use caution for applications
— such as crops - that can be affected by such events. "0 ngeing” drought areas are
Drought remowval likely approximated from the Drought Monitor (D1 to D4 intensity).

Farweekly drought updates, see the latest U.S. Drought M enitor.
Drought development NOTE: The tan area areas imply at least a 1-category improvement in the Drought M onitor
|ike|y intensity levels by the end ofthe period although drought will remain.
The Green areas imply drought removal by the end ofthe peried (00 or nene)

Drought remains but
improves

@ NOAA - National Weather Service



®

In Summary...

¢ Mostly below to well below normal precipitation in July

— Prompted the expansion of drought conditions on both Montana and
National Drought Monitor maps

¢ Have see some increase in precipitation during August
— Convective precipitation (thunderstorms) so not widespread
— More possible with shift in weather pattern

¢ Climate Outlook for August (updated July 31) shows equal
chances for above, below, or near normal precipitation across
Montana.

¢ The September through November outlook (updated July 15)

shows better chances tor below normal precipitation west of
the Divide

— Now 60% to 70% chance of El Nirio developing through early winter

NOAA - National Weather Service



weather.gov

weather.gov/billings

weather.gov/glasgow
weather.gov/missoula
weather.gov/greatfalls

f L 4
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Montana Drought & Water Supply
Advisory Committee




Winter Wheat August 1 Montana
Production Forecast

Total Production
> 94.5 million bushels

» Up 16 percent from last year due higher
harvested acreage

Yield

» Yield forecast is 42.0 bushels per acre
» Unchanged from July 1 forecast

» Down 1 bushel from last year



USDAW nter Wheat Yield - August 1, 2014
— Bushels and Change From Previous I\/Ionth

NC = No Change

USDA-NASS
8-12-14



Spring Wheat August 1 Montana
Production Forecast

Total Production
» 96.90 million bushels
» Down 7 percent from last year due to lower yield

Yield
» 34.0 bushels per acre
» Down 1 bushel from July 1 forecast
» Down 3 bushels from last year



USDAOther Spring Wheat Yield - August 1, 2014
—/’ Bushels and Change From Previous Month

Us. 461
0.6 # Record High

NC = No Change

USDA-NASS 8-12-14



Durum Wheat August 1 Montana
Production Forecast

Total Production
> 14.79 million bushels

» Down 11 percent from last year due to lower
acreage

Yield
» 34.0 bushels per acre
» Up 2 bushels from July 1 forecast
» Unchanged from last year



Barley August 1 Montana
Production Forecast

Total Production
» 51.03 million bushels
» Up 14 percent due to higher yield

Yield

» 63.0 bushels per acre

» Up 3 bushels from July 1 forecast
» Up 9 bushels from last year



August 1, 2014 Montana Crop

Production
Crop Unit Aug ‘14 % Chg
from prev
year
All Hay
Harvested (000) Ac 2,750 -2
Yield Tons 1.97 +1
Production (000)Tons 5,415 -1
Alfalfa Hay
Harvested (000) Ac 1,850 +3
Yield Tons 2.1 -5
Production (000)Tons 3,885 -2
Other Hay
Harvested (000) Ac 900 -10
Yield Tons 1.7 +13
Production (000)Tons 1,530 +2



August 1, 2014 Montana Crop

Production
Crop Unit Aug ‘14 % Chg
from prev
year

Dry Beans

Harvested (000) Ac 39 +65

Yield Lbs 2,200 +15

Production (000)Cwt 858 +89
Sugarbeets

Harvested (000) Ac 44.5 +4

Yield Tons 32.6 +12

Production (000)Tons 1,451 +16



Crop Weather Report
Week Ending August 10, 2014

» Hot weather during the week with isolated
thunderstorms

» Topsoil and subsoil moisture conditions are
lower than last year and the five-year average.

» Summer range and pasture conditions lower
than last year and the five-year average



Topsoil Moisture

Week Ending August 10, 2014

This Last | Last | 5-yr

week | week | year | Avg
Very short 13%| 11% 8% | 14%
Short 40% | 41% 36% | 34%
Adequate 412% | 42% 53% | 49%
Surplus 5% 6% 3%| 3%

Adequate and surplus condition is 47 percent. Below the 5 year

average and last year.




Subsoil Moisture
Week Ending August 10, 2014

This Last | Last | 5-yr

week | week | year | Avg
Very short 8% 8% 8% 13%
Short 41%| 38% 32%| 33%
Adequate 47% | 49% 56% | 52%
Surplus 4% 5% 1% 2%

Adequate and surplus condition is 51 percent. Below the 5 year
average and last year.




Crop Progress Percent
Week Ending August 10, 2014

This Last Last | 5-yr
week |week year | Avg
Winter Wheat
harvested 65% 40% | 50% | 45%
Durum Wheat
turning 49% 22% | 49% | 56%




Winter Wheat Crop Condition
Week Ending August 10, 2014

Very |Poor | Fair | Good Excellent
poor
This
week 1% 6% | 27%| 51% 15%
Last
week 1% 7% | 27%| 50% 15%
Last year 2% 6% | 23%, 58% 11%
5-yr Avg 3% 9% | 27% | 48% 13%

Good and excellent condition is 66 percent. Above the 5 year
average, but below last year.




Crop Progress Percent
Week Ending August 10, 2014

This Last Last | 5-yr
week |week year | Avg
Spring Wheat
turning 90% /3%| 64%| 66%
harvested 6% na 3%| 7%
Barley
turning 94% 82% | 96% | 79%
harvested 21% 1%| 22%| 13%




Spring Wheat Crop Condition
Week Ending August 10, 2014

Very |Poor Fair | Good | Excellent
poor
This
week 1% 4% | 38%| 46% 11%
Last
week 1% 4% | 39% | 45% 11%
Last year 3% 6% | 24% | 58% 9%
5-yr Avg 1% 8% | 29% | 49% 10%

Good and excellent condition is 57 percent. Below the 5 year
average and last year.




Barley Crop Condition

Week Ending August 10, 2014

Very |Poor | Fair | Good | Excellent
poor
This
week 0%| 4%/ 41%| 43% 12%
Last
week 0%| 4%/ 41%| 43% 12%
Last year 4% 6% | 29%| 43% 18%
5-yr Avg 3%| 8%/ 29%| 45% 15%

Good and excellent condition is 55 percent. Below the 5 year

average and last year.




Hay — Second Cutting
Week Ending August 10, 2014

This
week

Last
week

Last
year

Alfalfa
Second Cutting

39%

19%

41%

35%

Other Hay
Second Cutting

21%

6%

27%

23%




Range & Pasture Condition Percent
Week Ending August 10, 2014

Very poor- | Fair | Good | Excellent
poor
This week 20% | 35% | 36% 9%
Last week 18% | 35% | 36% 11%
Last year 14% | 29% | 46% 11%
5-yr Avg 23%|29% | 37% 11%

Good and excellent condition is 45 percent. Below the 5 year
average and last year.




Summary
Week Ending August 10, 2014

» Winter wheat harvest is in full swing.
» Spring small grain harvest is underway.
» The second cutting of hay is well underway

» Soll moisture and range conditions are down
from last year and the 5 year average.

» The final Small Grains Summary will be released
September 30, 2014.



USDA, NASS, Mountain Region:
Montana Field Office

Thomas Chard Il, Statistician
1-800-835-2612 or 406-441-1240
Email: nass-mt@nass.usda.gov

Montana Data available at following address:

http://www.nass.usda.gov/Statistics by State/M
ontana/index.asp



mailto:nass-mt@nass.usda.gov
http://www.nass.usda.gov/Statistics_by_State/Montana/index.asp
http://www.nass.usda.gov/Statistics_by_State/Montana/index.asp
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Montana Snow Survey

Aug 01, 2014
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Montana Snow Survey
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Montana Snow Survey

Montana SNOTEL Water Year (Oct 1) to Date Precipitation % of Normal

Aug 13, 2014
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Montana Snow Survey

July 1, 2014

NOTE: Data used to gonerate
‘this map are PROVISIONAL and
SUBJECT TO CHANGE.

SWSI Trends

I Extermely Dry -4.0t0 -3.0
I Moderately Dry 2910 2.0
. Slightly Dry -1.9t0 -1.0
Mear Average -0.59t0 0.9
Slightly Wet 1.0t0 1.9
I Moderately Wet 2010 2.9

I Extremely viet 3.010 4.0

SWSI Not Applicable

12 O/NRCS

USDA

August 1, 2014

NOTE: Data used to generate
this map are PROVISIONAL and
SUBJECT TO CHANGE.

Some rivers are approaching low flows thresholds in some areas.

ONRGS

I xtermely Dry 4010 3.0
I Moderately Dry -289to 2.0
| | Siightly Dry 1810 -1.0
Mear Average -09t0 0.9
Slightly Wet 1.0t0 1.9
[ Moderately Wet 2010 2.9
I Extremely Wet 3.0to 4.0
SWSI Mot Applicable

Moderately dry conditions are being experienced in the headwaters of the Jefferson
River basin in the Beaverhead drainage.

Overall, surface water supply and storage has been adequate this summer.
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Low Flow Forecasts

Blackfoot River at Bonner Updated August 4th, 2014.

Well Below
Average
17-Aug

Future Precipitation Conditions Below Average
26-Aug

Big Hole River near Wisdom Updated August 4th, 2014.

Average

1-Sep

Above Average

Expected to reach 700 cfs on 7-Sep

Well Below
Average
30-Jul

Future Precipitation Conditions Below Average

4-Aug

Average
7-Aug

Above Average

Expected to reach 60 cfs on 11-Aug

Big Hole River near Melrose Updated August 4th, 2014.

Wil Sl Below Average =~ Average  Above Average
Average

11-Aug 21-Aug 26-Aug 1-Sep
Smith River Below Eagle Creek near Fort Logan Updated August 4th, 2014.

Well Below
Average
17-Jul

Future Precipitation Conditions

Expected to reach 250 cfs on

Future Precipitation Conditions Below Average

5-Aug

Average
17-Aug

Above Average
Expected to reach 100 cfs on 30-Aug
Dearborn River near Craig Updated August 11th, 2014.

Well Below
Average
14-Aug

Future Precipitation Conditions Below Average

20-Aug

Average
24-Aug

Above Average
Expected to reach 40 cfs on 28-Aug
Gallatin River near Gateway Updated August 6th, 2014.

Well Below
Average
7-Aug

Future Precipitation Conditions Below Average

14-Aug

Average

18-Aug

Above Average

Expected to reach 600 cfs on 23-Aug

Jefferson River near Twin Bridges Updated August 4th, 2014..

Well Below
Average
31-Jul

Future Precipitation Conditions Below Average

8-Aug

Average

13-Aug

Above Average

Expected to reach 600 cfs on 18-Aug

Well Above
Average
16-Sep

Well Above
Average
15-Aug

Well Above
Average
9-Sep

Well Above
Average
17-Sep

Well Above
Average
2-Sep

Well Above
Average
30-Aug

Well Above
Average
26-Aug




Daily Precipitation (inches)
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Daily Precipitation (inches)
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Montana Snow Survey
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Summary

 Mountain precipitation has been well below average in most mountain locations since
July 1%t, 2014.

« Water year to date precipitation values have stayed near average due to abundance
of winter precipitation

— Summer months are not climatologically favored for precipitation in the mountains

» Surface Water Supply Indices (SWSI) have dropped since July 15t due to the lack of
precipitation, reduction in reservoir storage due to demand, and in stream flows
reaching their annual low flows on natural river and stream systems

— Beaverhead River basin in SW MT has been dropped to the “Moderately Dry” category and
should be monitored

» Soil moisture has peaked in the mountains and valleys and has been declining due to
lack of precipitation.
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The U.S. Department of Agriculture (USDA) prohibits discrimination against its customers,
employees and applicants for employment on the bases of race, color, national origin, age,
disability, sex, gender identity, religion, reprisal, and where applicable, political beliefs, marital
status, familial or parental status, sexual orientation, or all or part of an individual’'s income is
derived from any public assistance program, or protected genetic information in employment or in
any program or activity conducted or funded by the Department. (Not all prohibited bases apply to
all programs and/or employment activities.)

If you wish to file an employment complaint, you must contact your agency’s
within 45 days of the date of the alleged discriminatory act, event, or in the case of a personnel
action. Additional information can be found online at

If you wish to file a Civil Rights program complaint of discrimination, complete the
, found online at
, or at any USDA office, or call (866) 632-9992
to request the form. You may also write a letter containing all of the information requested in the
form. Send your completed complaint form or letter to us by mail at U.S. Department of
Agriculture, Director, Office of Adjudication, 1400 Independence Avenue, S.W., Washington, D.C.
20250-9419, by fax at (202) 690-7442, or email at

Individuals who are deaf, hard of hearing or have speech disabilities and you wish to file either an
EEO or program complaint please contact USDA through the Federal Relay Service at (800) 877-
8339 or (800) 845-6136 (in Spanish). Persons with disabilities, who wish to file a program
complaint, please see information above on how to contact us by mail or by email. If you require
alternative means of communication for program information (e.g., Braille, large print, audiotape,
etc.), please contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD).
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USGS 06036680 Jefferson River near Three Forks MT
(Drainage Area: 9532 square miles, Lenagth of Record: 35 years)
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USG5 06037500 Madison River near West Yellowstone MT

(Drainage Area: 420 square miles, Length of Record: 100 yvears)
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LSGS 06043300 Gallatin River near Gallatin Gateway MT
(Drainage Area: 823 square miles, Length of Record: 124 years)
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USGES 06054500 Missouri River at Toston MT
(Drainage Area: 14669 square miles, Length of Record: 123 years)
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LUSGS 06099300 Marias River near Shelby MT

(Drainage Area: 3242 square miles, Length of Record: 111 years)
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USGS 06115200 Missouri River near Landusky MT

(Drainage Area: 40987 square miles, Length of Record: 79 years)
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USGES 06120500 Musselshell River at Harlowton MT
(Drainage Area: 1125 square miles, Length of Record: 106 years)
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LUSGS 06191300 Yellowstone River at Corwin Springs MT

(Drainage Area: 2619 square miles, Length of Record: 124 years)
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LUSGS 06200000 Boulder River at Big Timber MT
(Drainage Area: 523 square miles, Length of Record: 66 years)
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LUSGS 06214500 Yellowstone River at Billings MT

(Drainage Area: 11805 square miles, Length of Record: 85 years)
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LUSGS 06308500 Tongue River at Miles City MT
(Drainage Area: 5397 square miles, Length of Record: 75 years)
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LUSGS 06329300 Yellowstone River near Sidney MT

(Drainage Area: 82083 square miles, Length of Record: 47 years)
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LUSGS 12302055 Fisher River near Libby MT

(Drainage Area: 838 square miles, Length of Record: 46 years)
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USGS 12340000 Blackfoot River near Bonner MT
(Drainage Area: 2290 square miles, Length of Record: 115 years)
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USGS 12340500 Clark Fork above Missoula MT

(Drainage Area: 53999 square miles, Length of Record: 84 yvears)
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USGS 12344000 Bitterroot River near Darby MT
(Drainage Area: 1049 square miles, Length of Record: 76 years)
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USGS 12352500 Bitterroot River near Missoula MT
(Drainage Area: 2814 square miles, Length of Record: 115 years)
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LI5GE 1230300 Clark Fork at 5t. Regis MT

(Drainage Area: 10709 square miles, Length of Record: 84 years)
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USGS 12358500 M F Flathead River near West Glacier MT

(Drainage Area: 1128 square miles, Length of Record: 74 years)
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USGS 12359000 Clark Fork near Plains MT

(Drainage Area: 199558 square miles, Length of Record: 103 years)
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