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Well above normal to record-setting February snow totals boosts snowpack across Montana. February
was cold, very cold. Abundant moisture from the Pacific collided with this cold air mass to produce
significant snowfall across the state, which resulted in above normal to record-setting snowfall for the
month. The continuous storms approaching from the southwest that impacted southern Montana set new
records for February monthly snowfall totals at many snowpack monitoring locations.
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For more water supply and resource management information, contact:

Lucas Zukiewicz

Water Supply Specialist

Federal Building

10 East Babcock, Room 443

Bozeman, MT 59715

Phone 406-587-6843

lucas.zukiewicz@mt.usda.gov
http://www.nrcs.usda.gov/wps/portal/nrcs/main/mt/snow/

Montana Water Supply Outlook Report as of March 1%, 2019

How Forecasts Are Made

Most of the annual streamflow in the Western United States originates as snowfall that has accumulated high in
the mountains during winter and early spring. As the snowpack accumulates, hydrologists estimate the runoff
that will occur when it melts. Predictions are based on careful measurements of snow water equivalent at
selected index points. Precipitation, temperature, soil moisture and antecedent streamflow data are combined
with snowpack data to prepare runoff forecasts. Streamflow forecasts are coordinated by Natural Resources
Conservation Service and National Weather Service hydrologists. This report presents a comprehensive picture
of water supply conditions for areas dependent upon surface runoff. It includes selected streamflow forecasts,
summarized snowpack and precipitation data, reservoir storage data, and narratives describing current
conditions.

Snowpack data are obtained by using a combination of manual and automated SNOTEL measurement methods.
Manual readings of snow depth and water equivalent are taken at locations called snow courses on a monthly
or semi-monthly schedule during the winter. In addition, snow water equivalent, precipitation and
temperature are monitored on a daily basis and transmitted via meteor burst telemetry to central data
collection facilities. Both monthly and daily data are used to project snowmelt runoff.

Forecast uncertainty originates from two sources: (1) uncertainty of future hydrologic and climatic conditions,
and (2) error in the forecasting procedure. To express the uncertainty in the most probable forecast, four
additional forecasts are provided. The actual streamflow can be expected to exceed the most probable forecast
50% of the time. Similarly, the actual streamflow volume can be expected to exceed the 90% forecast volume
90% of the time. The same is true for the 70%, 30%, and 10% forecasts. Generally, the 90% and 70% forecasts
reflect drier than normal hydrologic and climatic conditions; the 30% and 10% forecasts reflect wetter than
normal conditions. As the forecast season progresses, a greater portion of the future hydrologic and climatic
uncertainty will become known and the additional forecasts will move closer to the most probable forecast.

The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, color, national origin, sex, religion, age,
disability, political beliefs and marital or familial status. (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at

(202) 720-2600 (voice and TDD).

To file a complaint, write the Secretary of Agriculture, U.S. Department of Agriculture, Washington, D.C., 20250, or call 1-800-245-6340 (voice) or
(202) 720-1127 (TDD). USDA is an equal employment opportunity employer.
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http://www.nrcs.usda.gov/wps/portal/nrcs/main/mt/snow/

What's New?

The first official forecasts are being released by the NRCS Montana Snow Survey and Water Supply Forecasting Program
for this coming spring runoff season, and the forecasts are being released in a new graphical format. If you are
uncomfortable with this new format, the old format can still be found here.

Typically, the NRCS has presented streamflow forecasts as a table format showing the five exceedance probabilities
compared to the 30-year average as follows:

Forecast Exceedance Probabilities for Risk Assessment
Chance that actual volume will exceed forecast

Forecast  90% 0% 50% 5% Ay 30% 10% 30y Awg
Period (KAF) (KAF) (KAF) ° g (KAF) [(KAF) (KAF)
APR-JUL 315 375 420 187% 460 525 225

The Forecast Chart provides a visual alternative to the table. The forecast range is represented by a colored bar. Vertical
lines on the bar signify the five forecast exceedances.

95% or 90% T0% 50% 30% 10% or 5%
Excesdance Exceedance Exceedance Excesdance Exceedance
Therz is a 95%80% chance that There is a 7% chance that There is a 50°% chance that There is a 3% chance that There is 3 10%%55% chance that
flowes will ececzad this volurne flowes will eecced this wolume flowes will ecoced this wolurne flowes will ececmed this wolurne flows will eccczed this wolurme

Below is an example. The numbers above the forecast bars are the five exceedance probability volumes in thousand
acre-feet (KAF). Each exceedance forecast’s percent of average can be estimated by looking at the horizontal axis. The
gray line centered above 100% on the horizontal axis represents the 1981-2010 historical average streamflow for the

forecast period.

Forecast Exceedance Probabilities
Forecast LR Drier ------- Future Conditions - ------ Wetter ------ >
Period Labels on chart represent volumes of water expressed in thousand acre-feet.
405 455 490 525 575
Apr-Jul o | e —
20 22 23 24 26
Apr-Jul _ ' F
380 470 535 600 690
Apr-Jul [ JE— I ] e —
T T T T T T T
80% 90% 100% 110% 120% 130% 140% 150% 160%
Percent of Average (30 Yr Period)

In this example, almost all the forecast bars in the basin are shifted right of the gray vertical line indicating forecasts of
above average streamflow. The 50% exceedance is represented by the black line in the green portion of the colored bar.
For the top most line, this represents a forecast volume of 490KAF, which is ~123% of average. If drier than normal future
conditions occur the 70% exceedance forecast may be more likely (455KAF or ~114% of average). If future conditions

turn wetter than normal, the 30% exceedance forecast may be more likely (525KAF or ~132% of average). Water users

are encouraged to consider the range of forecast exceedances instead of relying solely only on the 50% forecast.
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https://www.wcc.nrcs.usda.gov/basin.html

Snowpack — Overview

A weather pattern was in place throughout most of this winter’s water year, which continually ushered in above-average
temperatures and below normal snowfall for some river basins. Fortunately, a MAJOR pattern change took place during the month
of February; cold air from the Arctic persisted through most of the month and set up shop over Montana. Abundant moisture from
the Pacific collided with this cold air mass to produce above-average to record snowfall across the state. Some basins favored by
southwest flows (storms approaching from the southwest) in southern Montana, which were below normal for snowpack on
February 1%, experienced the snowiest February on record. SNOTEL sites in the Upper Madison, Upper Gallatin, Ruby and Red Rocks
River basins set new records for the month. As of March 1%, snowpack totals in these river basins are amongst the best in the state
and are well above normal for this date. Snowfall was incredible and persistent at the Black Bear SNOTEL site, located along the
Montana/ldaho border, where 19.6” of snow water equivalent (SWE) was added to the snowpack during the month. This set a new
record for the month of February but fell short of the all-time monthly record set in December of 1996 when 25.6” of SWE was
added. Overall, it was an amazing month of snowfall across the state.

While the storm patterns in place through February didn’t deliver record setting snowfall in the northern mountain ranges, snow
totals for the month were above average. The abundant snowfall helped some river basins make significant rebounds to near-
normal conditions for snowpack on March 1%, though two basins (Kootenai, Sun-Teton-Marias) remain slightly below normal due to
early season snowfall deficits.

But this is an “El Nino” year so we shouldn’t be getting all this snowfall and cold weather, right? Well, kind of. This year will be
recorded as a “weak El Nino” year, and early snow season forecasts for increasing equatorial sea surface temperatures didn’t play
out. There is a decent correlation between the strong El Nino winters and snowpack in Montana, but the weak years can go either
way for a number of reasons. The Arctic Oscillation, Madden Julian Oscillation, and North Atlantic Oscillation all impact the way cold
air and precipitation spill into the Treasure State. Long range (March — May) forecasts issued by the NWS still indicate a possibility of
above average temperatures in western Montana, but we’ll have to wait and see how the season plays out. Forecasts for March
indicate that the below average temperatures will remain through the month, and precipitation has equal chances of being below or
above average.

Snow Water Equivalent

3/1/2019 % Normal | % Last Year
Columbia River Basin 101 73
Kootnenai in Montana 91 75
Flathead in Montana 93 68
Upper Clark Fork 116 72
Bitterroot 106 80
Lower Clark Fork 101 82
Missouri River Basin 120 88
Jefferson 115 84
Madison 130 107
Gallatin 123 90
Headwaters Mainstem 126 72
Smith-Judith-Musselshell 123 90
Sun-Teton-Marias 91 59
St. Mary-Milk 97 71
Yellowstone River Basin 110 76
Upper Yellowstone 121 74
Lower Yellowstone 102 80
West of Divide 101 73
East of Divide 114 82
Montana State-Wide 110 79
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https://www.nrcs.usda.gov/Internet/WCIS/siteCharts/POR/WTEQ/MT/Black%20Bear.html
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=1
https://www.cpc.ncep.noaa.gov/products/predictions/30day/

Montana Data Collection Office
Current Show Water Equivalent
Basin Percentage of Normal - March 1, 2019
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Montana Data Collection Office
Current Snow Water Equivalent
March 1, 2019
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Montana Data Collection Office
Sub-Basin Snow Water Equivalent - March 1st, 2019
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Precipitation - Overview

For the most part, when precipitation is referenced in this report it refers to snowfall, but it is important to keep in mind that water
year-to-date precipitation also considers the early winter months of October and November. These months can bring rain or snow,
and SNOTEL sites do not record precipitation and snow water equivalent (SWE pillow) with the same gage. This distinction is
important because, in general, the pillow is better than the standalone precipitation gage at measuring winter precipitation (snow).
Weighing precipitation gages have been demonstrated to under catch solid precipitation but, even though they have their liabilities,
they still provide important data about rain in the fall and spring. These data can be critical to understanding what happened during
the summer months and determining the antecedent conditions that set the stage for runoff and water supply.

The northern basins (Kootenai and Flathead) are great examples of how antecedent conditions can be useful in understanding runoff
in the coming year. The past summers of 2017 and 2018 proved to be very dry in this region, and had a direct impact on soil
moisture and base flows as we entered winter. Late fall till the end of November continued to have below average precipitation.
Fortunately, February changed the persistent pattern across the state, and water year-to-date precipitation totals improved in these
areas. Snowpack made a recovery in the northwest basins and is now slightly below to near normal. Thinking about the bigger
picture, and if we put all this together, the summer and early winter set the stage and there are some remaining deficits that need to
be made up.

Across the rest of the state, water year precipitation totals are in better shape with precipitation near to above average in most
areas on March 1%, The east side of the Divide is entering the period of the year that typically provides increased precipitation
(March - June) while the western basins start to see monthly precipitation totals decrease from earlier in the winter. One thing is
sure, this year has been anything but normal, so what we will receive in the future remains uncertain. For now, the improvements
we’ve seen over the last month are welcome and we hope these favorable patterns continue through runoff this year.

Precipitation
3/1/2019 Monthly % Avg Water Year % Avg | WY % Last Year
Columbia River Basin 131 95 74
Kootnenai in Montana 110 82 70
Flathead in Montana 120 94 70
Upper Clark Fork 148 104 76
Bitterroot 143 103 84
Lower Clark Fork 125 95 77
Missouri River Basin 234 119 98
Jefferson 220 114 104
Madison 292 122 109
Gallatin 210 130 103
Headwaters Mainstem 220 123 85
Smith-Judith-Musselshell 197 116 94
Sun-Teton-Marias 129 97 65
St. Mary-Milk 126 94 70
Yellowstone River Basin 170 109 86
Upper Yellowstone 205 119 81
Lower Yellowstone 138 101 90
West of Divide 131 95 74
East of Divide 199 112 90
Montana State-Wide 180 107 83
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https://tinyurl.com/Summer2017PCP
https://tinyurl.com/Summer2018PCP

Montana Data Collection Office
Monthly Precipitation
9 (February 1, 2019 - March 1, 2019)

B,

o g

o
77

Percent of Normal

- 50
[ 1a1-150%
[ ]m1-130%
[ ] ot-110%
[ | 71-00%
|| s1-70%
[ -
]

a

U

T

=

0%

r—

USDA
ﬁ @#am?ﬁesouma
i Information System

ZAk Fal e

North Dakota

Plentywood
.

-
O
=

-

illiston

qer] oS o»

Ce

Belle Fourche

Sturgis

Page9



Montana Data Collection Office
Monthly Precipitation

Percentage of Normal

- March 1, 2019 (February 1, 2019 - March 1, 2019)
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Montana Data Collection Office
Water Year to Date Precipitation
Basin Percentage of Normal - March 1, 2019
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Montana Data Collection Office
Water Year to Date Precipitation
Percentage of Normal - March 1, 2019
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Reservoirs - Overview

Storage hasn’t changed much since last month across the state, with most reservoirs carrying over above average
storage from the abundant runoff last year. The one region which has storage which is low for this date is the Rocky
Mountain Front. This month, water managers and board members will be making some of the first determinations
regarding water allotments in irrigator-controlled reservoir systems across the state. Forecasts for many of these
reservoirs indicate enough water to fill many of them given current snowpack conditions, but things can and do change.
Another month will help in determining the extent of our water resources this year, and many basins east of the Divide
are entering the months that can make or break the water year. The most recent pattern change has been welcomed in
helping to improve our runoff prospects this spring, but the coming month or two will set the stage for runoff across the
state.

Reservoir Storage
3/1/2019 % Average % Capacity % Last Year
Columbia River Basin 128 66 111
Kootnenai in Montana 149 65 127
Flathead in Montana 114 66 99
Upper Clark Fork 107 75 101
Bitterroot 118 44 63
Lower Clark Fork 97 91 96
Missouri River Basin 115 77 102
Jefferson 127 62 98
Madison 113 82 102
Gallatin 100 53 113
Headwaters Mainstem 117 80 100
Smith-Judith-Musselshell 153 90 113
Sun-Teton-Marias 103 53 106
St. Mary-Milk 98 39 108
Yellowstone River Basin 102 58 101
Upper Yellowstone 121 52 102
Lower Yellowstone 101 58 100
West of Divide 128 66 111
East of Divide 114 75 101
Montana State-Wide 118 73 104
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Montana Data Collection Office
Reservoir Levels
Percentage of Normal - March 1, 2019
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Streamflow Forecasts - Overview

March 1% marks the first official forecasts for rivers and streams in Montana for 2019, and vary widely depending on
what part of the state you are looking at. Forecasts in the northern basins are slightly below average for the April 15—

July 31% period due to below average water year precipitation and snowpack that is slightly below normal for March 1%,

As you move south in the state, snowpack conditions improve and so do the streamflow prospects. A few rivers have
forecasts which are well above average on March 1%, but these are mainly east of the Divide where the remaining
months of March through May typically contribute a significant portion (>25%) to the annual peak snowpack. Time

remains for improvement, or decline, in snowpack and we’ll have a better picture of what to expect when we issue the
April 1% forecasts.

As noted above, streamflow forecasts will be displayed in the basin narrative sections below in a new format. We are
looking for feedback on this new format and welcome all comments.

Montana Data Collection Office
Streamflow Forecast
Percentage of Normal - March 1, 2019
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Kootenai River Basin

February began with relatively warm temperatures in the Kootenai River basin. During the first couple days of the
month daily minimum temperatures were above freezing at up to 5000 ft and it rained at several SNOTEL sites. By the
end of the first week temperatures had cooled significantly, and precipitation arrived as snow. Snow trickled in
consistently the remainder of the month. See data from Poorman Creek SNOTEL. Overall, precipitation was slightly
above average during February, which helped the basin recover from lack of total water year-to-date precipitation.
Currently, most of the Kootenai River basin is designated under DO (abnormally dry) conditions by the US Drought
Monitor, which is a slightly improvement from a month ago. The other good news is that there is still at least month left
of the typical snow accumulation season and time for improvement.

Kootenai River Basin Data Summary

Percent of 1981-2010 Last Year Percentage of
Snowpack Normal (Median) Normal (Median)
KOOTENAY in CANADA 86% 116%
KOOTENAI MAINSTEM 80% 110%
TOBACCO 91% 126%
FISHER 110% 135%
YAAK 94% 130%
KOOTENAI RIVER BASIN in MONTANA 91% 122%
KOOTENAI ab BONNERS FERRY 91% 122%
Basin-Wide Snowpack 91% 122%
Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 107% 82% 117%
Valley Precipitation 264% 105% 142%
Basin-Wide Precipitation 110% 82% 117%
*WYTD Precipitation is October 1st- Current
' T R G e Percentage of Capacity Last Year Percentage
Reservoir Storage (Total) of Average
Basin-Wide Reservoir Storage 149% 65% 117%

*See Reservoir Storage Table for storage in individual reservoirs
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https://wcc.sc.egov.usda.gov/reportGenerator/view/customSingleStationReport/daily/start_of_period/932:MT:SNTL%7Cid=%22%22%7Cname/2019-02-01,2019-03-01/WTEQ::value,WTEQ::median_1981,WTEQ::pctOfMedian_1981,SNWD::value,PREC::value,PREC::average_1981,PREC::pctOfAverage_1981,TMAX::value,TMIN::value,TAVG::value?fitToScreen=false
https://droughtmonitor.unl.edu/CurrentMap.aspx
https://droughtmonitor.unl.edu/CurrentMap.aspx

(click on chart below to navigate to online version with additional features)
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/KOOTENAI%20RIVER%20BASIN%20in%20MONTANA.html
https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/KOOTENAI%20RIVER%20BASIN%20in%20MONTANA.html

KOOTENAI RIVER BASIN in MONTANA
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast [ Drier ------- Future Conditions ------- Wetter - ----- >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
65 88 104 120 143
Tobacco R nr Apr-Jul | — | e
Eureka 73 29 116 133 159
Apr-Sep [— | | S e e
200 280 340 395 475
Yaak R nr Troy Apr-Jul —— | “
215 300 355 410 495
Apr-Sep —_ | *—
3.770 5,060 5,650 6,240 7.530
Kootenai R at Apr-Jul —— | _—
Leonia 4610 5,930 6,530 7,130 8.450
Apr-Sep — | _—

T T T T T T T T T T T T T
45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100% 105% 110% 115%
Percent of Average (30 Yr Period)

Legend
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance
There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume flows will exceed this valume flows will exceed this volume flows will exceed this volume flows will exceed this volume
When selected, the following historic streamflow values and statistics will be shown.
Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Kootenai River Basin

Streamflow Forecast, Show Water Equivalent
Percentage of Normal

March 1, 2019

Lake
Minnewanka

Revelstoke

5|
s .3, ; Priest 86 "
§ £ 2Iak T 81 94
e o @ Lake Lake
% S: r ?—l _F:’ & Kook, Kogeanusa 80 gg McDonald
=il 215 R b L L5
ﬂ%_&lr 5 M= Libby’ o Whitgfish b%;a, £
: Lakd 9 Bill 10 AN 3
i | 90 gp o
(395 7 Pond e ). N\ = /- 3
w e ! : & vergreen
o i . ; & 3 Kalispell & Hungry %’b:- =
} i iferroad @ 7 e
= J ! % 08 ‘ Neitle 140 Biglork Rg:::f\ii?’ Qdﬁ‘;@ F
Iy fl a:!:! + + 2 kesiqt; 86 88
£ i W on | Hlationg 88 AT
} Lo A St
Snow Water Equivalent Streamflow Forecast lispell
Percent of Normal Percent of Average Flows %’éatraus. MONTANA
|350Ula
SNOTEL A >150% e Helena
Snowcourse A 131 150% i P
@ > 150% O 71-90% o =150% dh 71-90% i
_ A 111-130% Boisé
@ 131-150% @ 51-70% o 131-150% db  51-70% A 91 110% 'S¢ DA
S 1M1-130% @ 1-50% o= 111-130% o 1-50% o T1-90%
- o 0,
@ 91-110% % 0% gt 91-110% ¥ 0% A 51-T70% USDA I
A 1-50% Netural Resource
Informaticn System

Page19



Kootenai River Basin

Water Year to Date Precipitation and Reservoir Levels

Percentage of Normal
March 1, 2019
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Kootenai River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Flathead River Basin

February brought above average precipitation to the Flathead River basin which helped the basin recover from below
average Fall precipitation. So far this water year October and February are the only 2 months that received above

average precipitation. Much of the February precipitation came during the first part of the month, while the last week
brought cold and mostly clear weather. Lower elevations did not lack snowfall in February. Several of the basin’s lower
elevation snow stations received record accumulation during the month. See the Interactive Map. Bisson Creek SNOTEL
is one example, setting a record for largest February snow water accumulation over 28 years of record. It received 4.1
inches of snow water, which is about double the water it normally receives. The basin-wide snowpack normally peaks in

mid-April. Higher elevation sites typically peak in May. With that said, the basin wide snowpack is currently slightly
below normal, but there is still time for improvement.

Flathead River Basin Data Summary

Percent of 1981-2010

Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
NF FLATHEAD in CANADA 93% 158%
NF FLATHEAD in MONTANA 88% 126%
MIDDLE FORK FLATHEAD 88% 138%
SOUTH FORK FLATHEAD 90% 158%
STILLWATER-WHITEFISH 95% 121%
SWAN 89% 152%
MISSION VALLEY 100% 137%
LITTLE BITTERROOT-ASHLEY 114% 107%
JOCKO 98% 138%
FLATHEAD in MONTANA 93% 137%
Basin-Wide Snowpack 93% 138%
Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 117% 93% 134%
Valley Precipitation 235% 114% 124%
Basin-Wide Precipitation 120% 94% 134%

*Water Year-to-Date (WYTD) Precipitation is October 1st - Current

Reservoir Storage

Percentage of Average

Percentage of Capacity
(Total)

Last Year Percentage
of Average

Basin-Wide Reservoir Storage

114%

66%

115%

*See Reservoir Storage Table for storage in individual reservoirs
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https://www.wcc.nrcs.usda.gov/webmap_beta/index.html#version=98&elements=&networks=!&states=MT,WY&counties=!WY001,WY005,WY007,WY009,WY011,WY015,WY021,WY023,WY027,WY031,WY035,WY039,WY041,WY045&hucs=&minElevation=&maxElevation=&elementSelectType=all&activeOnly=true&activeForecastPointsOnly=false&hucLabels=fal
https://wcc.sc.egov.usda.gov/reportGenerator/view/customSingleStationReport/daily/start_of_period/346:MT:SNTL%7Cid=%22%22%7Cname/2019-02-01,2019-03-01/WTEQ::value,WTEQ::median_1981,WTEQ::pctOfMedian_1981,SNWD::value,PREC::value,PREC::average_1981,PREC::pctOfAverage_1981,TMAX::value,TMIN::value,TAVG::value?fitToScreen=false

(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in
FLATHEAD RIVER BASIN
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Statistical shading breaks at 10th, 30th, 50th, 70th, and 90th Percentiles.

For more information wisit: 30 year normals calculation description.
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/FLATHEAD%20in%20MONTANA.html
https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/FLATHEAD%20in%20MONTANA.html

FLATHEAD RIVER BASIN
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities
Forecast Forecast EEEEEEE Drier ===---- Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.

1,070 1,250 1,370 1,500 1,680

NF Flathead R Apr-Jul —_ | *

nr Columbia 1190 1,390 1,520 1,650 1,840
Falls Apr-Sep [N | | —
1,070 1,270 1,400 1,540 1740
Mf Flathead Rnr  Apr-Jul _ | “
West Glacier 1,170 1,380 1,520 1660 1,870
Apr-Sep | —
815 965 1,070 1,170 1,320
SF Flathead Rnr - Apr-Jul I~ | —
Hungry Horse 865 1,020 1,130 1240 1,400

Apr-Sep [ | —

1,180 1530 1,680 1,840 2,180
Hungry Horse Apr-Jul 4_ | “
Reservoir Inflow 1260 1,620 1,780 1,940 2,300

Apr-Sep [ Jmm—— | —

3580 4150 4,540 4,930 5,500

Flathead R at Apr-Jul _ I #

Columbia Falls 3910 4520 4,830 5340 5050
Apr-Sep | e—

325 400 450 500 575

Swan R nr Apr-Jul - ——————————— - | | —
Bigfork 370 455 510 565 650

AprSep | —

3,640 4700 5180 5,660 6,720
Flathead Rt Apr-Jul [——— | _
Polson 3,880 5040 5570 6,100 7.270

Apr-Sep —————f— | —

19 29 37 47 6.2
Mill Ck ab Apr-dul | —— — | ] O —
Bassoo Ck nr 2.1 3.2 44 5 6.6
Niarada Apr-Sep |—— EE— | ] eeee——
7 87 9.9 1 13
South Crow Ok Apredul [ | —
nr Ronan 77 98 1 13 15
Apr-Sep [ jm— | e —
20 29 26 28 32
Mission Ck nr St.  Apr-Jul I | T —
Ignatius 23 27 30 33 37
Apr-Sep || e
21 28 33 38 45
SF Jocko R nr Apr-Jul 4— | _7
Arlee 25 a2 a7 42 49

Apr-Sep I | |

T T T T T T T T T T T
40% 50% 60% 70% 80% 90%  100% 110% 120% 130% 140% 150% 160%
Percent of Average (30 Yr Period)

Legend
985% or 90% T0% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance
There is a 85%/90% chance that Thara is a 70% chance that Thera is a 50% chance that Thera is a 30% chance that Thara is a 10%/5% chanca that
flows will exceed this volume flows will excead this volume flows will exceed this volume flows will sxceed this volume flows will excaed this volume
When selected, the following historic streamflow values and statistics will be shown.
Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum
Streamfiow KAF (Year) Streamfiow KAF Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Flathead River Basin

Streamflow Forecast, Show Water Equivalent

Percentage of Normal
March 1, 2019
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Flathead River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019
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Flathead River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Upper Clark Fork River Basin

The Upper Clark Fork River basin received well above average precipitation in February and the snowpack is currently
above normal. This is a major rebound from below average conditions last month. Several snow stations set records for
total February snowfall. This includes Basin Creek SNOTEL which received the most February snowfall in 39 years of
record. All 4 Snow Courses located within the Lubrecht Forest received their second highest February snowfall, falling
only behind February 2014. See the Interactive Map. Temperatures were cold and significant snow fell at all elevations

during the month. Residents of the Upper Clark Fork River basin are reporting they have the most valley snow in recent
memory. There is just over a month left of the basin’s typical snow accumulation season and normal March
precipitation would likely mean ample water supply heading into snowmelt season.

Upper Clark Fork River Basin Data Summary

Percent of 1981-2010 Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
CLARK FORK ab FLINT CREEK 122% 172%
FLINT CREEK 130% 157%
ROCK CREEK 117% 148%
CLARK FORK ab BLACKFOOT 122% 163%
BLACKFOOT 107% 159%
Basin-Wide Snowpack 116% 161%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 147% 104% 136%
Valley Precipitation 244% 101% 99%
Basin-Wide Precipitation 148% 104% 136%
*Water Year-to-Date (WYTD) Precipitation is October 1st - Current
Reservoir Storage PECIER CIATEIRE Percent?iitoa\:)capadty o Yea:\::rr:;: toge of
Basin-Wide Storage 107% 75% 106%

*See Reservoir Storage Table for storage in individual reservoirs
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https://wcc.sc.egov.usda.gov/reportGenerator/view/customSingleStationReport/daily/start_of_period/315:MT:SNTL%7Cid=%22%22%7Cname/2019-02-01,2019-03-01/WTEQ::value,WTEQ::median_1981,WTEQ::pctOfMedian_1981,SNWD::value,PREC::value,PREC::average_1981,PREC::pctOfAverage_1981,TMAX::value,TMIN::value,TAVG::value?fitToScreen=false
https://www.wcc.nrcs.usda.gov/webmap_beta/index.html#version=98&elements=&networks=!&states=!&counties=!&hucs=&minElevation=&maxElevation=&elementSelectType=all&activeOnly=true&activeForecastPointsOnly=false&hucLabels=false&hucIdLabels=false&hucParameterLabels=false&stationLabels=parameter&overlays=&hucOver

(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in
UPPER CLARK FORK RIVER BASIN
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/UPPER%20CLARK%20FORK%20RIVER%20BASIN.html

UPPER CLARK FORK RIVER BASIN
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast Cammnm Drier ------- Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
7.3 1 14 17 20
Flint Ck nr Apr-Jul _ | “
Southern Cross 8.3 13 16 20 24

Apr-Sep | | B s s T

33 48 58 68 83
Flint Ck bl Apr-Jul — | —
Boulder Ck 42 60 72 84 102

Apr-Sep —— | S|

7.8 12 14 17 20

Lower Willow Ck  Apr-Jul e | e s

Reservoir Inflow

39 50 57 64 75
Mf Rock Ck nr Apr-Jul _ | “
Philipsburg 45 56 64 72 83

Apr-Sep || —

185 240 280 315 370
Rock Ck nr Apr-Jul _ | “
Clinton 210 270 310 350 410

Apr-Sep — | _

350 505 610 715 870
Clark Fork Rab  Apr-Jul — | B B L FEE—
Milltown 405 580 695 810 980

Apr-Sep _— [ —

31 9.3 14 18 24
Nevada Ck nr Apr-Jul —— | _7
Helmville 4 1 15 19 26
Apr-Sep —— | _—
530 680 780 880 1,030
Blackfoot R nr Apr-Jul — | _
Bonner 605 765 870 975 1,140
Apr-Sep _ ' “
890 1,190 1,390 1,590 1,890
Clark Fork R ab Apr-Jul _ | *
Missoul.a 1,020 1,350 1,560 1,780 2,110
Apr-Sep —— || —
T T T T T T T T
20% 40% 60% 80% 100% 120% 140% 160% 180% 200%
Percent of Average (30 Yr Period
Legend ge ( )
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance
There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume
When selected, the following historic streamflow values and statistics will be shown.
Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum
Streamfiow KAF (Year) Streamflow KAF Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Upper Clark Fork River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019
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Upper Clark Fork River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019
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Upper Clark Fork River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Bitterroot River Basin

Water year to date precipitation is currently at near normal conditions in the Bitterroot River basin. This is partially due
to the significant amount of snow the basin received during February. All SNOTEL sites in the basin received over 150%
of their typical February accumulation. This includes Lost Trail Pass SNOTEL sites Saddle Mountain SNOTEL and Moose

Creek SNOTEL, which received about 230% of their typical February snowfall. Mountain snow arrived consistently
during the month and February ended with a storm that dropped nearly 3 inches of snow water at upper elevations.
With just over a month left in the typical snow accumulation season, average snowfall in March would maintain a

normal snowpack heading into the runoff season.

Bitterroot River Basin Data Summary

Percent of 1981-2010 Last Year Percentage of
Snowpack Normal (Median) Normal (Median)
WEST FORK BITTERROOT 101% 137%
EAST SIDE BITTERROOT 103% 138%
WEST SIDE BITTERROOT 109% 131%
Basin-Wide Snowpack 106% 133%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 143% 103% 122%
Valley Precipitation % % %
Basin-Wide Precipitation 143% 103% 122%
*Water Year-to-Date (WYTD) Precipitation is October 1st - Current

e e e Percentage of Capacity Last Year Percentage of

(Total) Average

Basin-Wide Storage 118% 44% 186%

*See Reservoir Storage Table for storage in individual reservoirs
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https://wcc.sc.egov.usda.gov/reportGenerator/view/customSingleStationReport/daily/start_of_period/727:MT:SNTL%7Cid=%22%22%7Cname/2019-02-01,2019-03-01/WTEQ::value,WTEQ::median_1981,WTEQ::pctOfMedian_1981,SNWD::value,PREC::value,PREC::average_1981,PREC::pctOfAverage_1981,TMAX::value,TMIN::value,TAVG::value?fitToScreen=false
https://wcc.sc.egov.usda.gov/reportGenerator/view/customSingleStationReport/daily/start_of_period/638:ID:SNTL%7Cid=%22%22%7Cname/2019-02-01,2019-03-01/WTEQ::value,WTEQ::median_1981,WTEQ::pctOfMedian_1981,SNWD::value,PREC::value,PREC::average_1981,PREC::pctOfAverage_1981,TMAX::value,TMIN::value,TAVG::value?fitToScreen=false
https://wcc.sc.egov.usda.gov/reportGenerator/view/customSingleStationReport/daily/start_of_period/638:ID:SNTL%7Cid=%22%22%7Cname/2019-02-01,2019-03-01/WTEQ::value,WTEQ::median_1981,WTEQ::pctOfMedian_1981,SNWD::value,PREC::value,PREC::average_1981,PREC::pctOfAverage_1981,TMAX::value,TMIN::value,TAVG::value?fitToScreen=false

(click on chart below to navigate to online version with additional features)
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/BITTERROOT%20RIVER%20BASIN.html
https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/BITTERROOT%20RIVER%20BASIN.html

BITTERROOT RIVER BASIN
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast [ e Drier ------- Future Conditions  ------- Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
72 100 118 136 164
WF Bitterroot R Apr-Jul —— | “
nr Conner 81 10 129 148 177
Apr-Sep [— | | R e e ————
275 360 415 475 555
Bitterroot R nr Apr-Jul —_ | “—
Darby 300 385 445 505 590
Apr-Sep —_ | _—
62 69 74 79 86
Como Reservoir  Apr-Jul _ | “
Inflow 64 72 77 82 90
Apr-Sep _ | “
775 955 1,080 1,210 1,390
Bitterroot R nr Apr-Jul _ | *—
Missoula 855 1,050 1,180 1,310 1,510
Apr-Sep — | “7
T T T T T T T
50% 60% 70% 80% 90% 100% 110% 120% 130%
Percent of Average (30 Yr Period
Legend ge ( )
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance
There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume
When selected, the following historic streamflow values and statistics will be shown.
Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Bitterroot River Basin

Streamflow Forecast, Show Water Equivalent

Percentage of Normal
March 1, 2019
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Bitterroot River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019
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Bitterroot River Basin

Monthly Precipitation and Reservoir Levels
Percentage of Normal

March 1, 2019 (February 1, 2019 - March 1, 2019)
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Lower Clark Fork River Basin

February precipitation was well above average in the Lower Clark Fork River basin. This helped the basin recover from a

relatively dry start to the water year. Last month began with a large storm system the that slammed the area. During
the first 2 weeks of February Hoodoo Basin SNOTEL received about 6 inches of snow water. There was so much snow
from this storm that 1-90 at Lookout Pass was closed for a second time this year. This time it was due to an avalanche
that buried the road. One driver was buried in the avalanche but not critically injured. Snow trickled in during the

second half of the month and the last week of the month brought cold temperatures. Overall, both the snowpack and

water year-to-date precipitation are at near normal conditions.

Lower Clark For River Basin Data Summary

Percent of 1981-2010

Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
LOWER CLARK FORK RIVER BASIN 101% 101%
Basin-Wide 101% 123%

Monthly Percentage of WYTD Percentage of WYTD Last Year
Precipitation Average 1981-2010 Average* Percentage of Average
Mountain Precipitation 123% 93% 123%
Valley Precipitation 231% 164% 137%
Basin-Wide Precipitation 125% 95% 123%

*Water Year-to-Date (WYTD) Precipitation is October 1st - Current

Reservoir Storage

Percentage of Average

Percentage of Capacity
(Total)

Last Year Percentage
of Average

Basin-Wide Storage

97%

91%

101%

*See Reservoir Storage Table for storage in individual reservoirs
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https://wcc.sc.egov.usda.gov/reportGenerator/view/customSingleStationReport/daily/start_of_period/530:MT:SNTL%7Cid=%22%22%7Cname/2019-02-01,2019-03-01/WTEQ::value,WTEQ::median_1981,WTEQ::pctOfMedian_1981,SNWD::value,PREC::value,PREC::average_1981,PREC::pctOfAverage_1981,TMAX::value,TMIN::value,TAVG::value?fitToScreen=false

(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in
LOWER CLARK FORK RIVER BASIN
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/LOWER%20CLARK%20FORK%20RIVER%20BASIN.html
https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/LOWER%20CLARK%20FORK%20RIVER%20BASIN.html

LOWER CLARK FORK RIVER BASIN
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast Cecnana Drier - ------ Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
1,700 2,160 2,470 2,780 3,240
Clark Fork Rbl  Apr-Jul — | preeee—
MissouLa 1,910 2,400 2,740 3,080 3,570
Apr-Sep — ' “—
2,020 2,860 3,240 3,630 4,470
Clark Fork R at Apr-Jul 4_ | ﬂ
St. Regis 2.280 3,180 3,600 4,010 4910
Apr-Sep [——— R | e —
5,690 7680 8,590 9,500 11,500
Clark Fork R nr Apr-Jul 4_ ' F
Plains 6,230 8410 9,400 10,400 12,600
Apr-Sep [ JE—— [ —
54 74 87 101 120
Prospect Ck at Apr-Jul —— | “
Thompson Falls 61 81 95 108 129
Apr-Sep —_ ' F

1 1 1 1 1 T T T )
50% 60% 70% 80% 90% 100% 110% 120% 130% 140% 150%

Percent of Average (30 YT Period)
Legend
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance
There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume flows will exceed this velume flows will exceed this volume flows will exceed this volume flows will exceed this volume

When selected, the following historic streamflow values and statistics will be shown.

Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Lower Clark Fork River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019

Snow Water Equivalent
Percent of Normal

Streamflow Forecast
Percent of Average Flows

SNOTEL Snowcourse : ?;150?'50%
® >150% O 71-90% o ~150% <5 71-90% A 111-130%
@ 131-150% @ 51-70% o 131-150% o= 51-70% A 91 110%
S 1M1-130% @ 1-50% o= 111-130% o 1-50% o T1-90%
@ 91-110% 3% 0% g 91-110% ¥ 0% A 51-T0%

A 1-50%

Informaticn System

Page43



Lower Clark Fork River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal

March 1, 2019
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Lower Clark Fork River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Jefferson River Basin

The snowpack is getting deep in the headwaters of the Jefferson! While out collecting snow course data this month it
was difficult to make it across flat fields, much less up into the mountains to sample select snow courses dating back to
the early 1960’s. What’s there at low elevation is pretty much bottomless due to the cold temperatures “rotting” the
snow during the prolonged cold snaps this winter. Bloody Dick SNOTEL recorded the lowest density mid-winter
snowpack it ever has just last week at 19%, while much of the state is around the 27% mark. Even if the cold temps have
created a weak snowpack, it all melts the same come spring time, and there’s plenty of it. Snowfall was well above
normal (>150%) to record setting across the basin during the month of February. SNOTEL sites in the Red Rock and Ruby
River basins experienced their 1° or 2" “snowiest” February on record, bringing some areas from well below normal on
February 1% to near or above normal on March 1. Not to be left out, the SNOTEL sites in the Tobacco Roots also
experienced their 1° or 2" snowiest February on record. While measurement locations in the Big Hole didn’t set records
for the month, the above normal snowfall was enough to improve snowpack to near or above normal at most locations.
It was quite the turnaround in southwest MT, where the ideal snow producing weather pattern occurred throughout the
month. Streamflow forecasts issued on March 1% for the April 15t — July 31° period across the basin range from near

average to above average depending on the sub-basin. Please see the forecast chart below for individual forecasts. With
reservoir levels at 127% for this date, and favorable early season streamflow forecasts, the story for spring and summer
is looking much rosier than on February 1%. March through May typically make up about 25% of the typical seasons
snowfall, so the story isn’t over yet, but it’s not a horror novel anymore.

Jefferson River Basin Data Summary

Percent of 1981-2010 Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
BEAVERHEAD 114% 118%
RUBY 119% 125%
BIGHOLE 108% 142%
BOULDER 121% 174%
Basin-Wide Snowpack 115% 137%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 220% 114% 110%
Valley Precipitation % % %
Basin-Wide Precipitation 220% 114% 110%
*Water Year-to-Date (WYTD) Precipitation is October 1st - Current
Reservoir Storage DO PercentTgth‘;fl)capaCity ot Yea/r\\lz):rr:ge: roge of
Basin-Wide Storage 127% 62% 129%

*See Reservoir Storage Table for storage in individual reservoirs
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http://tinyurl.com/JeffPctFeb2019
http://tinyurl.com/JeffPctFeb2019
http://tinyurl.com/JeffRecordsFeb2019

(click on chart below to navigate to online version with additional features)
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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JEFFERSON RIVER BASIN
Water Supply Forecasts

March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast Cannnna Drier ===---- Future Conditions  ------- Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
65 85 99 113 133
Lima Reservoir Apr-Jul — | F—
Inflow 70 93 108 123 146
Apr-Sep _ | F—
40 74 97 120 154
Beaverhead R nr  Apr-Jul —— | “
Grant 51 91 18 145 185
Apr-Sep —— | “
58 99 127 154 195
Beaverhead Rat  Apr-Jul 4— ' “
Baatts 76 122 153 185 230
Apr-Sep 4— | “
68 83 94 104 120
Ruby R Apr-Jul _ ' #
Reservoir Inflow 81 9% M1 122 140
Apr-Sep _ | F
22 68 99 130 176
Big Hole Rbl Big ~ Apr-Jul S [
Lake Ckaat 23 72 108 138 187
Wisdom Apr-Sep || | ]
330 455 545 635 760
Big Hole R nr Apr-Jul — l #
Melrose 355 495 590 685 820
Apr-Sep _ | #
320 550 710 865 1,090
Jefferson R nr Apr-Jul [ | e S —
Twin Bridges 350 595 760 925 1,170
Apr-Sep [ {EE— | peeeep—
53 T2 86 100 119
Boulder R nr Apr-Jul J— |
Boulder 56 77 92 107 128
Apr-Sep — | F—
10 17 21 26 32
Willow Ck Apr-Jul —— | _—
Reservoir Inflow
445 670 820 975 1,200
Jefferson R nr Apr-Jul —— | F—
Three Forks 460 710 880 1,050 1,300
Apr-Sep —— | “—
T T T T T T T T
20% 40% 60% 80% 100% 120% 140% 160% 180% 200%
Legend Percent of Average (30 Yr Period)
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance

T —

There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume fows will exceed this volume flowrs will exceed this volume

_ |

There is a 95%/90% chance that There ks a T0% chance that
flows will exceed this volume Tlows will exceed this volume

When selected, the following historic streamflow values and statistics will be shown.

Period of Record Minimum
Streamflow KAF (Year)

19817-2010 Normal
Streamflow KAF

Period of Record Maximum
Streamflow KAF (Year)

Observed Streamflow KAF

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Jefferson River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019
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Jefferson River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal

March 1, 2019
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Jefferson River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Madison River Basin

What a whopper of a month February was for the Madison! The southwest storm track hammered the region with
system after system, totaling almost 20” of SWE (65" of settled snow depth) at Black Bear SNOTEL, an all-time record for
the month of February. In fact, all sites on the Madison Plateau received the snowiest February on record, with most
sites in the region dating back to 1967. The Madison has jumped from 85% of normal snowpack at the end of January to
130% of normal as of March 1. All of the sites in Madison, Tobacco Root and Gravely Mountains are above normal as
all gained 1-2 feet of new snow (3-8” of SWE). With above average storage still in Hebgen Lake and near average in Ennis
Lake, the Madison River is on track to have a plentiful runoff season for irrigators and fisherman alike. Streamflow
forecasts issued on March 1% for the April 15 — July 31% period indicate we’re likely to have above average streamflow
volumes this summer. Although, we still have the snowiest months ahead of us as March thru May are climatologically
favored to yield significant precipitation. So, for now, it’s a waiting game to see how things shake out, but we sure are a

lot better off than we were on February 1.

Madison River Basin Data Summary

Percent of 1981-2010

Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
MADISON abv HEBGEN LAKE 134% 124%
MADISON blw HEBGEN LAKE 127% 121%
Basin-Wide Snowpack 130% 122%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 279% 119% 109%
Valley Precipitation 441% 152% 147%
Basin-Wide Precipitation 292% 122% 112%

*Water Year-to-Date (WYTD) Precipitation is October 1st - Current

Reservoir Storage

Percentage of Average

Percentage of Capacity
(Total)

Last Year Percentage of
Average

Basin-Wide Storage

113%

82%

111%

*See Reservoir Storage Table for storage in individual reservoirs
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(click on

Snow Water Equivalent (in.)

chart below to navigate to online version with additional features)

Snow Water Equivalent in

MADISON RIVER BASIN
Jan  Apr  July Wy

- Station List
s M N W Q #  Median Peak SWE

= Max

Current as of 03/05/2019: el
30 [3% of Median - 1243

% Median Peak - 38%

Days Until Median Peak - 47
Percentile - 70

Median ("81-'10)
= Min

Stats. Shading
— 2019 (11 sites
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| = N

Statistical shading breaks at 10th, 20th, 50th, 70th, and 90th Percentiles.

For more information visit: 30 year normals calculation description.

Mountain and Valley End of Month Reservoir
Precipitation Storage
 Monthly o ar-to-date | | M % Capacity = Avg % Capacity
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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MADISON RIVER BASIN
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast EREEEE Drier - ------ Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
340 385 415 450 495
Hebgen Lake Apr-Jul —— | _7
Inflow 435 490 525 560 615
Apr-Sep —— | _
565 655 715 775 860
Ennis Lake Apr-Jul — I _—
Inflow 705 810 880 950 1,050
Apr-Sep —— | _7

1 1 1 I I 1 1 1 1
90% 95% 100% 105% 110% 115% 120% 125% 130% 135% 140%

Percent of Average (30 YT Period)
Legend
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance
There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume flows will exceed this velume flows will exceed this volume flows will exceed this volume flows will exceed this volume

When selected, the following historic streamflow values and statistics will be shown.

Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Madison River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal

March 1, 2019
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Madison River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal

March 1, 2019
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Madison River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)

38
90 175
L REX
‘?%l
#)52
Lwingslo
@378
& 43
3 s
D100 E: Big Skydfleadow \hl.lage' 20’5‘
=
[ )
217
48(
é’fa
e
Mnnta)n_a‘_k
""""" ~“Wyoming
518
400
L ]
er. ,
LEima Red Rock™ Upper g ehvel lowETone
Reservoir Redl enry. +
Roeck Lale 5 355 |
360G ok "..34‘5
oﬂﬂ“a 380
waane 3164 234
Island Yellowstone
Park ol 2 Lake
Reservoir ﬁl E
o S,
=
Reservoirs
Precipitation Percent of Normal
Percent of Normal B - 150%
SNOTEL COOP/ACIS B 131-150%
@ -150% O 71-90% @ =150% ® 71-90% B 111-130%
@ 131-150% @ 51-70% @ 131-150% @ 51-70% B 91-110%
C 1M-130% @ 1-50% @ 111-130% @ 1-50% | 71-90%
@ 91-110% @ 91-110% B 51-70%
. 1-50% Information System

Page57



Gallatin River Basin

The Gallatin River basin has been rock-steady this year, hovering right around the 100% of normal mark all winter for the
overall basin, until mid-February when the sky opened up and decided to remind us what winter in Montana is all about.
The Bridger Range received several storms to the delight of skiers and snowmobilers but the most impressive totals
were found up the canyon towards the headwaters.

Throughout the winter, the headwaters of the Gallatin River have been just below normal until two big systems
blanketed the region this month. Carrot Basin SNOTEL gained an inch of SWE per day over the last week of February,
pushing totals from 83% of normal on February 1 to 122% of normal on March 1%, which is just downright impressive.

Typically, at this point in the year around 75% of the peak snowpack has accumulated, with March and April providing
the remaining 25%. With these typically “wet” months of March — May still to come there is still some uncertainty about
where we’ll be when the snowpack reaches peak accumulation with regards to percentage of normal, but for now it’s
looking like there should be adequate water supply to irrigate with and play in should the weather patterns we’ve been
experiencing so far this winter persist. Streamflow forecasts issued on March 1% for the April 15t — July 31° period
indicate we’re likely to have above average streamflow volumes this summer, however the next two months are make
or break with regards to water supply.

Gallatin River Basin Data Summary

Percent of 1981-2010 Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
UPPER GALLATIN 121% 131%
HYALITE 116% 130%
BRIDGER 140% 162%
Basin-Wide Snowpack 123% 136%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 209% 130% 126%
Valley Precipitation 217% 131% 124%
Basin-Wide Precipitation 210% 130% 126%
*Water Year-to-Date (WYTD) Precipitation is October 1st - Current
Reservoir Storage Percentage of Average Percentﬁztzfl)capadty ot Yea/:\l::rracge: toge of
Basin-Wide Storage 100% 53% 102%

*See Reservoir Storage Table for storage in individual reservoirs
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(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in
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For more information visit: 30 year normals calculation description.

Mountain and Valley End of Month Reservoir
Precipitation Storage
 Monthly ' car-to-date | ‘ B % Capacity Fwg % Capacity
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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GALLATIN RIVER BASIN
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast Cananns Drier ------- Future Conditions ------- Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
370 430 470 510 570
Gallatin R nr Apr-Jul — | _
Gateway 430 500 545 590 660
Apr-Sep — | F
18 20 22 24 26
Hyalite Reservoir  Apr-Jul — | “
Inflow 22 25 26 28 30
Apr-Sep p— | ] —
340 445 520 595 700
Gallatin R at Apr-Jul 4— | _
Logan 390 510 590 670 790
Apr-Sep |—— R | e
I T 1 T T T T T
70% 80% 90% 100% 110% 120% 130% 140% 150% 160%
Percent of Average (30 Yr Period
Legend ge ( )
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance
There is a 95%/90% chance that There is a 70% chance that There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume flows will exceed this volume

When selected, the following historic streamflow values and statistics will be shown.

Period of Record Minimum 1981-2010 Normal Observed Streamflow KAF Period of Record Maximum
Streamflow KAF (Year) Streamflow KAF Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.

Page60



Gallatin River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019
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Gallatin River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019
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Gallatin River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Headwaters Mainstem (Missouri) River Basin

February in Helena and the Missouri River Valley was a great month for precipitation. A basin-wide storm dropped snow
for the first two weeks of the month, followed by a week of largely dry weather. This allowed all basin SNOTEL sites to
be at or above normal for the date of February 15™. End-of-month Snow Water Equivalent (SWE) in the Missouri River
Valley was largely impacted by a whopper of a snow storm that occurred throughout the last week of February; 1 to 1.7”
of SWE was added to the basin in the last three days alone. This brought snowpack totals into record breaking territory,
with SWE increases ranging between 187% of normal for the month of February in the Nevada Mountains and 254% of
normal at Tizer Basin SNOTEL in the Elkhorns. By the end of the month, Tizer Basin SNOTEL and Pickfoot Creek SNOTEL
were both at their 2" highest February SWE on record, and Boulder Mountain SNOTEL had the biggest February SWE
increase than at any other time in its 41-year history. Streamflow forecasts issued on March 1% for the April 15— July 315t
period range across the basin from near average to above average (found below). The critical spring months are still yet
to come, but for this point in the year the snowpack is in good shape as we progress towards spring.

Headwaters Missouri Mainstem River Basin Data Summary

Percent of 1981-2010 Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
HEADWATERS MAINSTEM 126% 175%
SMITH-JUDITH-MUSSELSHELL 123% 137%
SUN-TETON-MARIAS 91% 153%
MAINSTEM ab FT PECK RES 113% 150%
MILK RIVER BASIN 170% 153%
Basin-Wide Snowpack 114% 150%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 202% 121% 143%
Valley Precipitation 767% 165% 213%
Basin-Wide Precipitation 220% 123% 145%
*Water Year-to-Date (WYTD) Precipitation is October 1st - Current
Reservoir Storage e e e e Percenta;iz tc;:‘l)Capacity Last Yea; ‘I::rr:::tage of
Basin-Wide Storage 115% 79% 114%

*See Reservoir Storage Table for storage in individual reservoirs
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(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in
HEADWATERS MAINSTEM
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For more information visit: 30 year normals calculation description.
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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MISSOURI MAINSTEM BASIN
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast R Drier ------- Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
1,410 1,790 2,050 2,310 2,680
Missouri R at Apr-Jul p— | ——————————
Toston 1,610 2,050 2,350 2,650 3,090
Apr-Sep — ' _
1,860 2,460 2,860 3,260 3,860
Missouri R at Apr-Jul 4_ | I“—
Fort Benton 2,210 2,910 3,380 3,860 4,560
Apr-Sep [ |EE— [
2,060 2,730 3,190 3,640 4,310
Missouri R nr Apr-Jul 4_ | _—
Virgelle 2,410 3,190 3,720 4,260 5,040
Apr-Sep 4_ | _—
2,210 2,920 3,410 3,890 4,610
Missouri Rnr  Apr-Jul |——|EE— |
Landusky 2,580 3,410 3,980 4,550 5,380
Apr-Sep 4— ' _—
2,340 3,050 3,530 4,020 4,730
Missouri R bl Apr-Jul 4— | :“—
Fort Peck Dam 2,470 3,390 4,010 4,630 5,550
Apr-Sep [— R [ —
6,230 8,000 9,200 10,400 12,200
Lake Sakakawea  Apr-Jul —_ | _—
Inflow 6,700 8,900 10,400 11,900 14,100
Apr-Sep — | | T ——
I T T 1 T T T T
60% 70% 80% 90% 100% 110% 120% 130% 140% 150%
Percent of Average (30 Yr Period
Legend ge ( )
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance

T ——

[ |

There is a 95%/90% chance that There is a 70% chance that
flows will exceed this volume flows will exceed this volume

There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume flows will exceed this volume flows will exceed this volume

When selected, the following historic streamflow values and statistics will be shown.

Period of Record Maximum
Streamflow KAF (Year)

1981-2010 Normal Observed Streamflow KAF

Streamflow KAF

Period of Record Minimum
Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Headwaters Mainstem (Missouri) River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019
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Headwaters Mainstem (Missouri) River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal

March 1, 2019
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Headwaters Mainstem (Missouri) River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal

March 1, 2019 (February 1, 2019 - March 1, 2019)
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Smith-Judith-Musselshell River Basin

Consistent snowfall during the month of February has boosted snowpack totals in the Smith-Judith-Musselshell River
basin to well above normal for March 1. Snowfall for the month of February was more than 200% of the monthly
normal, with the Big Belt and Little Belt Mountains receiving significant snowfall. At the beginning of the month the
sites located in the Big Belts were below normal for the date, but the abundant snowfall during February helped
increase snowpack totals to above normal (114-118%) on March 1%, Quite the comeback! Boulder Mountain SNOTEL
tied February of 1979 for the snowiest February on record, receiving 6.0” of snow water equivalent (SWE) during the
month, while the lower elevation Pickfoot Creek SNOTEL recorded the second highest SWE increase during the month.
Many sites in the Little Belts were second highest on record for the month, helping to improve water supply forecasts
for the spring and summer. Forecasts issued on March 1% for the April 1°t - July 31 period indicate above-average
water supply for this spring and summer, but the critical March — June months are still to come. It’s still too early to call

at this point, and largely depends on spring snowfall and rain, but for now conditions are looking good for irrigators,

boaters and fishermen in the region.

Smith Judith Musselshell River Basin Data Summary

Percent of 1981-2010

Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
SMITH 123% 140%
HIGHWOOD 145% 83%
JUDITH 121% 131%
MUSSELSHELL 135% 178%
Basin-Wide Snowpack 123% 137%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 197% 116% 122%
Valley Precipitation 208% 111% 145%
Basin-Wide Precipitation 197% 116% 123%

*Water Year-to-Date (WYTD) Precipitation is October 1st - Current

Reservoir Storage

Percentage of Average

Percentage of Capacity
(Total)

Last Year Percentage of
Average

Basin-Wide Storage

153%

90%

135%

*See Reservoir Storage Table for storage in individual reservoirs
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https://www.nrcs.usda.gov/Internet/WCIS/siteCharts/POR/WTEQ/MT/Boulder%20Mountain.html

(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in

SMTIH-JUDITH-MUSSELSHELL MOUNTAIN

] A Jul WY
an pr uly Station List

®  Median Peak SWE
— Max

Current as of 03/06/2013:
20 % of Median - 128%

% Madian Pezk - 104%
Days Until Medizn Paak - 37
Percentile - 88

Median ("81-"10)
—— Min

Stats. Shading
— 2019 (2 sites

oy
(5]

Snow Water Equivalent (in.)
)

]

[ TS T U T R IO T % T O T (% I S |

Nov 1 Jan 1 Mar 1 May 1 Jul 1

__— > [

Statistical shading breaks at 10th, 20th, 50th, 70th, and 30th Percentiles.

For more information visit: 30 year normals calculation description.

Mountain and Valley End of Month Reservoir
Precipitation Storage
m Monthly s 3r-to-date | ‘ W % Capacity Avg % Capacity
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o i | l_
a0 = | :
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/SMITH-JUDITH-MUSSELSHELL.html
https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/SMITH-JUDITH-MUSSELSHELL.html

SMITH-JUDITH-MUSSELSHELL
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast Cananns Drier ------- Future Conditions ------- Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
12 15 17 20 23
Sheep Ck nr Apr-Jul F | m
Springs Apr-Sep EoOo|
63 96 119 142 175
Smith R bl Eagle  Apr-Jul _ | F
Ck 64 103 130 157 196
Apr-Sep _ | “
25 41 51 61 77
SF Musselshell Apr-Jul _ | “
R ab Martinsdale 27 44 55 66 83
Apr-Sep — | F
28 49 63 77 98
Musselshell Rat  Apr-Jul _ | F
Harlowton 25 49 65 81 105
Apr-Sep _ | _
-23 29 74 119 185
Musselshell R nr  Apr-Jul —_ | _—
Roundup -26 29 74 119 185
Apr-Sep —— | #—
T T 1 T T T
-50% 0% 50% 100% 150% 200% 250% 300%
Legend Percent of Average (30 Yr Period)
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance

[ |

There is a 95%/90% chance that
flows will exceed this volume

There is a 30% chance that
flows will exceed this volume

There is a 50% chance that
flows will exceed this volume

There is a 70% chance that
flows will exceed this volume

R ——

There is a 10%/5% chance that
flows will exceed this valume

Period of Record Minimum
Streamflow KAF (Year)

When selected, the following historic streamflow values and statistics will be shown.

1981-2010 Normal Observed Streamflow KAF

Streamflow KAF

Period of Record Maximum
Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Smith-Judith-Musselshell River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019
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Smith-Judith-Musselshell River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019
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Smith-Judith-Musselshell River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Sun-Teton-Marias River Basin

e

Snowpack conditions in the greater Sun-Teton-Marias region improved during the month of February due to consistent
snowfall throughout the month. Snowpack in this region was below normal on February 1°* (74% to 88%) but increased
to 78% to 100% of normal for March 1. This month the first ground measurements were made within the Bob Marshall
Wilderness in the Upper Sun River basin. The low elevation Cabin Creek snowcourse is currently below normal at 78%,
but the higher elevation Wrong Creek snowcourse was 100% of normal. Snowpack outside the wilderness saw decent
gains over the month and improved from well below normal on February 1° to slightly below and near normal on March
1%t, Overall, the improvements in snowpack percentages during the month weren’t enough to get streamflow prospects

back to normal, and streamflow forecasts issued on March 1 are slightly below average for the April 15t = July 31°
period. With the spring months left to come, which can produce significant precipitation, there’s a lot of time left to
improve before runoff occurs. Let’s hope wetter weather patterns stay in place a little while longer.

Sun-Teton-Marias River Basin Data Summary

Percent of 1981-2010 Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
SUN 92% 170%
TETON 94% 150%
MARIAS 90% 141%
Basin-Wide Snowpack 91% 153%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 112% 89% 143%
Valley Precipitation 421% 217% 252%
Basin-Wide Precipitation 129% 97% 150%
*Water Year-to-Date (WYTD) Precipitation is October 1st - Current
Reservoir Storage Percentage of Average Percentﬁztzfl)capadty ot Yea/:\l::rracge: toge of
Basin-Wide Storage 103% 53% 97%
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https://tinyurl.com/STMMar2019

(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in

SUN
Jan Apr  July WY

23

Current as of 03/06/2013:
% of Median - 91%
% Madian Peak - 78%
20 |Days Until Median Peak - 32
Parcentile - 32

15

10

Snow Water Equivalent (in.)

Station List

#®  Median Peak SWE
= Max
Median ('81-'10)
= Min
Stats. Shading
— 2019 (2 sites

MNov 1 Jan 1 Mar 1 May 1

L _————

Statistical shading breaks at 10th, 30th, 50th, 70th, and 90th Percentiles.

For more information wisit: 30 year normals calculation description.

Mountain and Valley
Precipitation
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End of Month Reservoir
Storage

M % Capacity Avg % Capacity
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/SUN-TETON-MARIAS.html
https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/SUN-TETON-MARIAS.html

SUN-TETON-MARIAS
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast Camannn Drier =------ Future Conditions  ------- Wetter ------ =
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
245 305 345 385 445
Gibson Apr-Jul _ I F

Reservoir Inflow

Two Medicine R
bl South Fork nr
Browning

Badger Ck nr
Browning

Swift Reservoir
Inflow

Dupuyer Ck nr
Valier

275 340 385 425 490

Apr-Sep - | #

104 132 151 170 199

Apr-Jul O e—

1M1 141 161 182 210

Apr-Sep | |—

46 62 73 84 100
Apr-Jul F ' w
56 74 86 99 M7
Apr-Sep _ I
29 41 49 57 69
Apr-Jul — | “
35 49 58 67 81
Apr-Sep _ | #
1.7 5.3 7.8 10 14
Apr-Jul —— | _
2.3 6.3 9 12 16

Apr-Sep — NS | —

37 51 61 70 84
Cut Bank Ck nr Apr-Jul D | )
Browning 40 55 66 716 91
Apr-Sep — | F
147 240 300 360 455
Marias R nr Apr-Jul —_ | “
Shelby 153 250 315 380 475
Apr-Sep —_ | F
1 1 30 49 i7
Teton R nr Apr-Jul H l_—
Dutton 1 14 35 56 86
Apr-Sep -ﬁ :ll——
U I L Il I T I Ll T
0% 20% 40% 60% 80% 100% 120% 140% 160% 180% 200%
Percent of Average (30 Yr Period
Legend ge ( )
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance

[ |

There is a 95%/90% chance that
flows will exceed this volume

e e —

There is a 50% chance that Thera is a 30% chance that There is a 10%/5% chanca that
flows will exceed this volume flows will exceed this volume flows will exceed this volume

There is a 70% chance that
flows will exceed this volume

Period of Record Minimum
Streamflow KAF (Year)

When selected, the following historic streamflow values and statistics will be shown.

Period of Record Maximum
Streamflow KAF (Year)

1981-2010 Normal
Streamflow KAF

Observed Streamflow KAF

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Sun-Teton-Marias River Basin

Streamflow Forecast, Show Water Equivalent

Percentage of Normal
March 1, 2019
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Sun-Teton-Marias River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019
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Sun-Teton-Marias River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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St. Mary-Milk River Basin

Snowfall in Glacier National Park wasn’t as abundant as other parts of the state during the month of February, but it was
enough to raise the basin percentages from February 1%. Both the Many Glacier and Flattop Mountain SNOTEL sites
improved to slightly below normal (~90%) for March 1. Further east in the Milk River basin, precipitation was above
average for the month of February at valley locations, and the Rocky Boy SNOTEL site in the Bearpaw Mountains
reported 187% of normal precipitation for the month.

St. Mary-Milk River Basin Data Summary

Percent of 1981-2010

Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
ST. MARY 91% 135%
BEARPAW MOUNTAINS 170% 153%
CYPRESS HILLS, CANADA % %
MILK RIVER BASIN 170% 153%
Basin-Wide 97% 137%
WYTD Last Y
Monthly Percentage of WYTD Percentage of ast Year
. el . Average 1981-2010 Average* LI
Precipitation Average
Mountain Precipitation (St. Mary) 102% 84% 127%
Mountain Precipitation (Bearpaw Mtns) 192% 154% 181%
Valley Precipitation 306% 122% 145%
Basin-Wide Precipitation 126% 94% 134%

*Water Year-to-Date (WYTD) Precipitation is October 1st - Current

Reservoir Storage

Percentage of Average

Percentage of Capacity
(Total)

Last Year Percentage
of Average

Basin-Wide Storage

98%

39%

91%
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(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in

ST. MARY

Jan Apr  Jul wy
g 4 Station List

Median Peak SWE
—— Max

Current as of 03/0&/2015:
ag |% of Madian - 88%
%b Madian Peak - 74%
Days Until Median Peak - 31
Percentile - 26

Median ('81-'10)
—— Min

Stats. Shading
— 2019 (2 sites

30

20

Snow Water Equivalent (in.)

10

Nov 1 Jan 1 Mar 1 May 1 Jul 1

”A_‘

Statistical shading breaks at 10th, 20th, 50th, 70th, and 90th Percentiles.

For more information visit: 30 year normals calculation description.

Mountain and Valley End of Month Reservoir
Precipitation Storage
 Monthly (o ar-to-date | | M % Capacity Awg % Capacity
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/ST.%20MARY%20&%20MILK%20BASINS.html
https://www.wcc.nrcs.usda.gov/ftpref/states/ut/iCharts/basinCharts/POR/WTEQ/MT/ST.%20MARY%20&%20MILK%20BASINS.html

ST. MARY & MILK BASINS
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast Cacnana Drier - ------ Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
69 82 90 98 111
Lake Sherburne Apr-Jul 4— | H
Inflow 81 95 104 113 127
Apr-Sep 4— | _7
260 305 340 375 420
St. Mary R nr Apr-Jul 4— | “7
Babb 300 355 390 430 485
Apr-Sep 4— | _7
285 350 395 440 510
St. Mary RatIntl  Apr-Jul -— | “—
Boundary 335 410 460 510 585
Apr-Sep —— | :“—
T T T T T T T T T T
65% 70% 75% 80% 85% 90% 95% 100% 105% 110% 115% 120%
Percent of Average (30 Yr Period
Legend ge ( )
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance

[ |

There is a 95%/90% chance that
flows will exceed this volume

ST —————

There is a 50% chance that There is a 30% chance that There is a 10%/5% chance that
flows will exceed this volume flows will exceed this volume flows will exceed this volume

There is a 70% chance that
flows will exceed this volume

Period of Record Minimum
Streamflow KAF (Year)

When selected, the following historic streamflow values and statistics will be shown.

1981-2010 Normal Observed Streamflow KAF Period of Record Maximum
Streamflow KAF Streamflow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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St Mary's-Milk River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019
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St Mary's-Milk River Basin

Water Year to Date Precipitation and Reservoir Levels

Percentage of Normal
March 1, 2019
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St Mary's-Milk River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Upper Yellowstone River Basin

Sometimes, you just have to eat crow. The January report pointed out that the snowpack in certain regions of the Upper
Yellowstone River basin was well below normal and it would take a major (and unlikely) pattern shift for things to turn
around. Well, that’s what happened. Snowfall across the Upper Yellowstone River basin was well above normal to
record breaking for the month of February. The snowpack in the southern half of the basin in Yellowstone has improved
from well below normal on February 1%, to near to above normal on March 1%, receiving 170% to >300% of normal
during the month. Northern basins also experienced a snowier than normal month and the two SNOTEL sites in the
Crazy Mountains experienced their largest increase in snow water equivalent on record for the month of February.
Snow totals for the month were impressive and resulted in March 1% streamflow forecasts that are near to above
average across the basin for the April 15— July 31 period. Looking forward, the critical March — May months are still to
come, and snowpack in the high elevation mountains that feed the Yellowstone typically peaks in mid to late April.
These months are generally some of the “biggest” with regards to snowfall and precipitation across the basin, so below
normal in the future could certainly impact us as we approach runoff. For now, the mountains are in good shape and if
the more favorable weather patterns experienced during February persist, streamflow should be adequate for
everyone’s needs this spring and summer.

Upper Yellowstone River Basin Data Summary

Percent of 1981-2010 Last Year Percentage of
Snowpack Normal (Median) Normal (Median)
YELLOWSTONE ab LIVINGSTON 116% 156%
SHIELDS 137% 164%
BOULDER-STILLWATER 121% 182%
RED LODGE-ROCK CREEK 148% 130%
CLARK'S FORK 112% 186%
Basin-Wide Snowpack 121% 163%

Monthly Percentage of | WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 195% 117% 144%
Valley Precipitation 351% 141% 186%
Basin-Wide Precipitation 205% 119% 147%
*Water Year-to-Date (WYTD) Precipitation is October 1st - Current
Reservoir Storage Percentage of Average Percentﬁit‘;fl)capadty ot \:;a;v?r;cgeentage
Basin-Wide Storage 121% 52% 119%
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(click on chart below to navigate to online version with additional features)
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Mountain and Valley End of Month Reservoir
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Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.

Page89
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Forecast
Point

UPPER YELLOWSTONE RIVER BASIN
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities
Forecast Cammann Drigr ======- Future Conditions

Period Labels on chart rep t vol of water expi in d acre-feet.

Yellowstone R at
Yellowstone
Lake Outlet

Yellowstone R at
Corwin Springs

Yellowstone R at
Livingston

Shields R nr
Livingston

Boulder R at Big
Timber

West Rosebud
Ck nr Roscoe

Stillwater R nr
Absarokee

Clarks Fk
Yellowstone R nr
Belfry

Red Lodge +
Willow Ck nr
Boyd

Yellowstone R at
Billings

550 625 675 725 800

Apr-Jul [ JEEEE | ) —

725 830 900 870 1,080

Apr-Sep 4_

1,540 1,730 1,850 1,980 2,160

Apr-Jul NN | ] —

1,820 2,040 2,190 2,340 2,560

Apr-Sep 4” | #

1,720 1,960 2,120 2,280 2,510

Apr-Jul [ JEEE | —

2,040 2,320 2,510 2,700 2,980

Apr-Sep [ | —

133 173 200 225

Apr-dul [ | s e

149 192 220 250

Apr-Sep — | pee—

265

290

240 285 320 355 405
Aprdul || —
255 310 345 385 440

Apr-Sep [—JEEE | —

52 58 62 66 72

Apr-Jul | ——

66 73 78 83 90

pr-Sop. [————fu— | e p——

345 420 470 520 595
Apr-Jul —_ I F
405 490 550 610 695
Apr-Sep [—fEEEET | |
435 510 560 610 680
Apr-Jul ﬂ I “
470 550 €05 €60 745
Apr-Sep 4_ |
27 39 48 57 69
Apr-Jul I— | _7
35 49 59 68 82
Apr-Sep —— l “
2,680 3,280 3,670 4,070 4,660
Apr-Jul —— I F
3,070 3,760 4,220 4,680 5,370

Apr-Sep [— S| —

Percent of Average (30 Yr Period)

70% 80% 90% 100% 110% 120% 130% 140% 150% 160% 170% 180% 190% 200% 210%

Legend
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance

There is a 95%/90% chance that
flewws will exceed thes volume

There is a 30% chance that
flows will exceed this volume

There is a 70% chance that
flows will exceed this volume

Thera is a 50% chance that
flaws will exceed this volurme

There is a 10%/5% chance that
Flows will exceed this velume

Period of Record Minimum
Streamfiow KAF (Year)

When selected, the following historic streamflow values and statistics will be shown.

1981-2010 Normal
Streamflow KAF

Observed Streamflow KAF
Streamflow KAF (Year)

Period of Record Maximum

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Upper Yellowstone River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019
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Upper Yellowstone River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019
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Upper Yellowstone River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019 (February 1, 2019 - March 1, 2019)
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Lower Yellowstone River Basin

Storm patterns throughout February favored the western watersheds of the Lower Yellowstone basin. Snowpack
percentages in the Shoshone and Wind River basins improved substantially this past month thanks to continuous
snowfall throughout the month. The Deer Park SNOTEL site in the southern end of the Wind River Range received 5.9” of
snow water equivalent (SWE) during February. This was the 2" highest February SWE total recorded at this site in its 21
years of observations. Unfortunately, the story was not so snowy for the Big Horn Mountains this month. Snowpack
percentages for the Tongue and Powder River basins have declined from last month. These basins did not receive much
new snow in February. In fact, 2 SNOTEL sites in the Tongue (Burgess Junction and Big Goose) recorded record low SWE
totals for the month. For Burgess Junction this was the lowest February SWE total in its 38 years history! The low
snowpack totals are influencing the streamflow forecasts for this spring, with all forecasts for the Tongue and Powder
Rivers calling for below normal runoff. Luckily, these basins typically receive the bulk of their snowpack between March
1 and April 15" so there is still ample time to recover and a good chance for streamflow forecasts to improve.

Lower Yellowstone River Basin Data Summary

Percent of 1981-2010

Last Year Percentage of

Snowpack Normal (Median) Normal (Median)
WIND RIVER BASIN 111% 118%
SHOSHONE RIVER BASIN 115% 157%
BIGHORN RIVER BASIN 106% 147%
LITTLE BIGHORN BASIN 86% 109%
TONGUE RIVER BASIN 85% 114%
POWDER RIVER BASIN 95% 131%
Basin-Wide Snowpack 102% 127%

Monthly Percentage of WYTD Percentage of 1981- WYTD Last Year
Precipitation Average 2010 Average* Percentage of Average
Mountain Precipitation 124% 94% 109%
Valley Precipitation 176% 116% 120%
Basin-Wide Precipitation 138% 101% 112%

*Water Year-to-Date (WYTD) Precipitation is October 1st - Current

Reservoir Storage

Percentage of Average

Percentage of Capacity
(Total)

Last Year Percentage of
Average

Basin-Wide Storage

101%

58%

101%
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(click on chart below to navigate to online version with additional features)

Snow Water Equivalent in

LOWER YELLOWSTOME RIVER BASIN (Wyoming)
Jan  Apr July WY

Station List
“ .
20 Median Peak SWE

= Max

Current as of 03/06/2019:
% of Median - 92%

%4 Madian Peak - 72%

Days Until Median Peak - 28
Percentile - 25

Median ('81-"10)
s Min

Stats. Shading
— 2019 (30 sites

15

10

Snow Water Equivalent {in.)

[ LS T T T R U O oy (T |

Nov 1 Jan 1 Mar 1 May 1 Jul 1

”A__

Statistical shading breaks at 10th, 30th, 50th, 70th, and S0th Percentiles.

For more information visit: 30 year normals calculation description.

Mountain and Valley End of Month Reservoir
Precipitation Storage
m Monthly = car-to-date | | M % Capacity Avg % Capacity
200 110
180 100
160 90
2 80
e 140 é
0 L
@ 120 o
Z a
- —E 60 r
& 100 L
% 50 —
80 =
40 -
60
30 —
40 20 -
20 10 | P |
|
0 0 b 1
Oct Nov Dec Jan Feb Mar Apr May Oct Nov Dec Jan Feb Mar Apr May

Storage above is averaged for all reservoirs in the
basin. For individual reservoirs see table below.
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LOWER YELLOWSTONE RIVER BASIN (Wyoming)
Water Supply Forecasts
March 1, 2019

Forecast Exceedance Probabilities

Forecast Forecast Cammann Drigr ======- Future Conditions
Point Period Labels on chart rep t vol of water exp din th d acre-feet.
770 1,170 1,450 1,720 2,120
Bighorn R nr St. Apr-Jul — ] “7
Xavier 775 1,220 1,520 1,830 2,270
Apr-Sep _ | “7
19 54 77 100 135
Little Bighorn R Apr-Jul 4— | “—
nr Hardin 23 61 87 13 151
Apr-Sep 4_ | “
36 55 67 80 98
Tongue R nr Apr-Jul —— | #
Dayton a4 64 78 o 1
Apr-Sep [ | ] —
16 28 37 46 58
Big Goose Cknr  Apr-Jul ([
Sheridan 22 35 a4 52 65
Apr-Sep —_ ' “
13 21 27 32 40
Litte Goose Ck~ Apr-Jul | —
nr Big Horn 20 29 34 40 49
Apr-Sep _ | “
32 a7 142 185 250
Tongue R at Apr-Jul —— | “
State Line nr 45 13 160 205 275
Decker Apr-Sep 4_ | “
3,570 4550 5,220 5,890 6,870
Yellowstone Rat  Apr-Jul _ | Fi
Miles City 3,990 5150 5940 6.720 7,880
Apr-Sep _ ' “7
7.6 94 153 210 300
Powder R at Apr-Jul —— [ :ﬁ—
Moorehead 20 109 169 230 320
Apr-Sep —— | “—
14 109 174 240 335
Powder R nr Apr-Jul ——: | :ﬁ—
Locate 22 122 190 260 360
Apr-Sep —— ' “—
3,450 4530 5,270 6,010 7,100
Yellowstone Rnr Apr-Jul _ | Fﬁ
Sidney 3,750 5040 5920 6790 8,080
Apr-Sep _ ' “7
T T T T T T T T
0% 20% 40% 60% 80% 100% 120% 140% 160% 180%
Legend Percent of Average (30 Yr Period)
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance

There is a 10%/5% chance that
Flows will exceed this velume

Thera is a 50% chance that
flaws will exceed this volurme

There is a 30% chance that
flows will exceed this volume

There is a 95%/90% chance that
flewws will exceed thes volume

There is a 70% chance that
flows will exceed this volume

When selected, the following historic streamflow values and statistics will be shown.

1981-2010 Normal
Streamflow KAF

Observed Streamflow KAF Period of Record Maximum

Streamflow KAF (Year)

Period of Record Minimum
Streamfiow KAF (Year)

Some forecasts may be for volumes that are regulated or influenced by diversions and water management.
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Lower Yellowstone River Basin
Streamflow Forecast, Show Water Equivalent
Percentage of Normal
March 1, 2019
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Lower Yellowstone River Basin
Water Year to Date Precipitation and Reservoir Levels
Percentage of Normal
March 1, 2019
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Lower Yellowstone River Basin
Monthly Precipitation and Reservoir Levels
Percentage of Normal
June 1, 2018 (May 1, 2018 - June 1, 2018)
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