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How to Use This Report

What is this report?

Instead of combing the internet and clicking a million links to
learn about water supply in Sheridan County, let us do the
work for you! This report compiles many trustworthy sources
into an easy-to-read and access report. It includes
information about streamflow, snowpack, drought, soil
moisture, and precipitation for both the Tongue and Powder
Rivers. This report is a one-stop shop for information that can
help you be aware of water in Sheridan to make decisions for
your ranch and your land.

Helpful Hints:

* All forecasts have the word forecast underlined in the
page’s title.

* Each page has a little blurb at the top that gives you some
helpful information.

* If you would like to know more about a topic, check out
the sources at the bottom of the page!

* Sources are precise and bring you as close as possible to
the original source.
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Drought Index and Change

The U.S. Drought Monitor gives you a broad overview of the drought conditions in the US. Its
strength is bringing together many ways of determining drought. It is useful as a large-scale view of
drought, but local drought resiliency efforts are not considered.

U.S. Drought Monitor January 30, 2024

(Released Thursday, Feb. 1, 2024)

W Omin Valid 7 am. EST °
y 9 Current Drought Monitor:

100% of Sheridan County is in D1,
Moderate Drought. Looking at the
history on the next page, this

pencty: deterioration into Moderate
o Drought was only official in the last

D1 Moderate Dmugm
I o2 sevre orovent week. Prior to that, Sheridan County

- D3 Extreme Drought

B o oo WAS €Xperiencing “Abnormally Dry”
miet e etz w-conditions or no drought.

htips#droughimonitorunl.edu/About.aspx

Author:

Brian Fuchs
National Drought Mitigation Center

20609
U.S. Drought Monit(zr v?llezsks Change - Wyoming

Change in Drought Monitor: k\
Degradation was more drastic in
the eastern side of the county.
While this side of the county was {\iﬁl -
not experiencing drought
conditions per the report one B
month ago, it has now jumped ] e
clear past DO: Abnormally Dry and
straight into D1: Moderate - H e
Drought. The west side of the o
county had a more steady decline ot L e

over the last two months.
Cooler tones represent improvement. Warm tones represent degradation.
Sources: https://droughtmonitor.unl.edu/Maps/MapArchive.aspx ?
https://droughtmonitor.unl.edu/Maps/ChangeMaps.aspx
https://droughtmonitor.unl.edu/Summary.aspx I
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Drought History and Forecast

The first half of this page shows current conditions, followed by the forecast. Current and historical
data is based on known measured data. The outlook is a prediction of the future, so while it is helpful

for making decisions be sure to factor in the level of uncertainty.
Drought in Sheridan County Over Time: Shown in Percentage Area in Drought

Current 2024-01-30 0.00 100.00 100.00 0.00 0.00 0.00 200
Last Week to Current 2024-01-23 0.00 100.00 0.00 0.00 0.00 0.00 100
3 Months Ago to Current 2023-10-31 100.00 0.00 0.00 0.00 0.00 0.00 0
Start of Calendar Year to Current 2023-12-26 90.06 9.94 0.00 0.00 0.00 0.00 10
Start of Water Year to Current 2023-09-26 100.00 0.00 0.00 0.00 0.00 0.00 0
One Year Ago to Current 2023-01-31 92.56 744 0.00 0.00 0.00 0.00 7

DSCI stands for Drought Severity and Coverage Index. It is “an experimental method for converting drought levels from the U.S. Drought Monitor map to
a single value for an area.”

History of Drought Monitor: Last year, in February of 2023, 7.44% of Sheridan County
was experiencing abnormally dry conditions (DO). This year is much drier than last
year at this same time.

U.S. Monthly Drought Outlook @ NIDis}
Forecast for Drought Monitor:

Looking into February, NOAA reports: “In
the High Plains region, persistence —_—
is forecast across much of the -
existing drought areas, given
unfavorable precipitation forecast
for February, coupled with a dry
time of year and below normal
snowpack across much of the
region.!

)

-
f‘fﬁ%—t!

. Drought persists Drought development likely
Drought remains but improves No drought predicted
Drought removal likely

Source(s): Climate Prediction Center
Updates Monthly: 02/01/24

Sources: https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?fips 56033
https://www.drought.gov/forecasts
1https://www.cpc.ncep.noaa.gov/products/expert _assessment/mdo_summary.php ===\

https://droughtmonitor.unl.edu/Summary.aspx
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Precipitation - Tongue River

These graphs represent precipitation in the Big Horn Mountains that affect the Tongue River. Snow
water equivalent (SWE) represents the amount of water contained within the snowpack when it melts.

Snow Water Equivalent {(in.)

WY Accumulated Precip. (in.)

SNOW WATER EQUIVALENT IN
TONGUE

Reset Range Link ta data: CSV / JSON

20 |pa
: Median Peak SWE
— Max

Median ("91-'20)
= Min
— 2024 (7 sites)

Nov 1 Jan 1 Mar 1 May 1 Jul 1 Sep 1

PRECIPITATION IN
TONGUE
Reset Range Link to data: CSV / 1501

35—

30 |ng
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20

Median Peak SWE
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Median ('91-'20)
——— Min

— 2024 (7 sites)

Nov 1
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H

Snow Water Equivalent
and Precipitation in
Tongue River
Watershed: Snow-water
equivalent barely rose in
January. We are barely
hanging onto the
bottom of the graph!
Meanwhile,
precipitation remains
near median levels for
this time of year.

Sources:

https://www.nrcs.usda.gov/Internet/WCIS/AWS PLOTS/basinCharts/POR/WTEQ/assocHUC6/100901 T

ongue.html

https://www.nrcs.usda.gov/Internet/WCIS/AWS PLOTS/basinCharts/POR/PREC/assocHUC6/100901 To

rsa

==

ngue.html
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Snow Water Equivalent {in.)

Precipitation - Powder River

These graphs represent precipitation in the Big Horn Mountains that affect the Powder River. Snow

water equivalent represents the amount of water contained within the snowpack when it melts.
SNOW WATER EQUIVALENT IN
POWDER

Reset Range Link to data: CEY # "~mwt  ;eoss R

Precipitation in Powder

River Watershed: The
wedian s dry winter has caused
—— Max snow water equivalent
Median ("91-' .
S to fall off the curve in

—— 2024 (7sitss  Jgnuary, representing a
new minimum based on
the existent data.
Precipitation also trends
below normal, although

IJ closer to what would be

Nov 1 Jan 1 Mer 1 May 1 i 1 s=:  expected at 89% of

H x median.

WY Accumulated Precip. (in.)

PRECIPITATION IN
POWDER

Reset Range Link to data: CSV / JSON Stz

25

20

Median Peak SWE
Max

Median ('91-'20)
——— Min

— 2024 (7 sites)

Nov 1 Jan 1 Mar 1 May 1 Jul 1 Sep 1

l
| — ;

Sources:
https://www.nrcs.usda.gov/Internet/WCIS/AWS PLOTS/basinCharts/POR/WTEQ/assocHUC6/100902 P ?
owder.html

https://www.nrcs.usda.gov/Internet/WCIS/AWS PLOTS/basinCharts/POR/PREC/assocHUC6/100902 Po s
wder.html Page 7
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https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/PREC/assocHUC6/100902_Powder.html

Reservoir Capacity

and Stream Flow

The total capacity of reservoirs and current water storage includes inactive storage below the outlet.
Lake DeSmet

As of February 1, Lake DeSmet has a total of 200,091 acre-feet in storage, nearly the
same as in January.

Total Storage Current Storage Percent of Total
Reservoir (Acre-ft) (Acre-ft) Capacity (%)

Bighorn 4,624 3,160 68.3

Cross Creek 824 256 31.1

Dome Lake No.1 1,506 1,324 87.9

Kearney Lake 6,324 2,989 47.3

Park 10,362 5,758 55.6
Sawmill 1,275 *x *x

**Measurement stations for Sawmill Reservoir are currently offline
Tongue River Reservoir

Water levels at Tongue River Reservoir decreased 2.1% over
the last month, from 49,082 acre-feet to 48,040 acre-feet.

Tongue River Reservoir
42B 01900

. Total Storage (acre-ft.)
51500

51000
50500

50000

Acre-feet
IS
&
8
3
8

48500 48 562 / 79,071 Acre-Ft.
48000 ._,___/ 61.4%: Fu”

s s o> o> o> o> o> o> s o> o> o> o> o> s
(36\7'0 6\\’79 QQ\’LQ \\\\7,“ \ﬂ,\'l0 \c,\/l“ \1\79 @7,0 ,L\\’LQ ,va\ﬁp ‘L"\'L“ ,ﬂ\l“ QQ\’LQ ,’\\79
S M\ A N N QN N N N N N N QA &
Date

This graph displays the real time data of the Tongue River Reservoir. This data remains provisional until it is officially reviewed due to
variables that can affect the gages. Things that can effect that data includes but not limited to algal and aquatic growth, sediment
movement, malfunction of recording equipment, and back water from ice or debris such as log jams.

Sources: E
Lake DeSmet Operating Department at |akedesmet@johnsoncowy.us

https://seoflow.wyo.gov/Data/Map/Parameter/Total%20Storage/Location/Identifier/Interval/Latest ===
https://gis.dnrc.mt.gov/apps/stage/gage-
report/location/3f087fe86bde421f857dfedff4e40e93/1680476400000-1683154740000/

Page 8



mailto:lakedesmet@johnsoncowy.us
https://seoflow.wyo.gov/Data/Map/Parameter/Total%20Storage/Location/Identifier/Interval/Latest
https://gis.dnrc.mt.gov/apps/stage/gage-report/location/3f087fe86bde421f857dfedff4e40e93/1680476400000-1683154740000/
https://gis.dnrc.mt.gov/apps/stage/gage-report/location/3f087fe86bde421f857dfedff4e40e93/1680476400000-1683154740000/

Select Stream Flow Stations

These graphs give context to stream flow percentile classes. The selected USGS stream gauges are on the
stateline with Montana, being the downstream end of the Tongue and Powder within our region. The flow
represent average 7-day flows. The vertical axis is logarithmic meaning it goes up by 10x for each major tick
ma rk. USGES 06306300 Tongue River at State Line nr Decker MT

(Drainage area; 1451 square miles, length of record: 61 - 63 years)
FO00

Tongue River Border
Station Stream Flow
Streamflow through
mid-December
remained higher than
normal and ranked in
the 90t percentile.

1000

100 B

Explanation - Percentile classes
[ [-—— == —

7-day average discharge. in cubic feet per second

T hopeensd 5 [1024 | 2575 | 7600 | 95 [Smpeceic e
Much below Normal | S, | Mermal | Above Much above normal
10 o .
acT MOy OEC JAN FEB MAR APR MAY JUM JuL ALG SEP
= USGS WaterWatch 2024

USGS 06324500 Powder River at Moorhead MT
(Drainage area: 8029 square miles, length of record: 90 - 92 years)

20000
Powder River Border T 10000
- o E
Station Stream Flow: 5
[
[
As of late January, o o
streamflow was within &
the normal range and g
. o 100 E
near the 75t percentile. = :
g
5 .
E 10 B4
L
= Explanation - Percentile classes
g ) s 5 1024 | 2575 7690 | 95 o ™ o
L Much below Hormal | S50, | Mormal | MBS | gk ahcun noemal
A
ki
0.1 . . . L L L L .
acT NOY COEC JAM FEE MAR APR MAY JUN JUL ALG SEP
2024
ﬁmwaterwatch Last updated: 2024-02-07
Sources: https://waterwatch.usgs.gov/index.php ?id=mvU1ld SGLT

https://waterwatch.usgs.gov/?id=wwchart_sitedur&ofmt=plot _mvbg&site no=06306300
https://waterwatch.usgs.gov/?id=wwchart_sitedur&ofmt=plot _mvbg&site no=06324500

===="=x]
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Tongue Water Supply Forecast

This chart takes a while to understand but take your time to look at the axes and the legend. It
holds valuable information. The exceed value is percent chance that flows exceed will exceed a
given volume. For instance, 90% exceedance means there is a 90% chance it will be above and a

10% chance it will be below. TONGUE RIVER BASIN

Water Supply Forecasts
February 1, 2024

Forecast Exceedance Probabilities

Forecast Forecast <------ Drier ------- Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
42 60 72 86 102

Tongue R nr Apr-Jul — | ﬁi
Dayton 51 70 82 9% 14

Apr-Sep — | ﬁi

14 29 39 47 57

Big Goose Ck nr Apr-Jul —— | *7
Sheridan 17 34 43 51 62

Apr-Sep —_ I‘*

9.3 21 28 33 41

Little Goose Ck Apr-Jul —— | *—
nr Big Hom 13 25 32 36 43

Apr-Sep 4_ *

46 107 145 187 250

Tongue R at Apr-Jul -— | “7
State Line nr 58 106 151 196 270
Decker Apr-Sep —— | _—

T T T T T T T T T T
20% 30% 40% 50% 60% 70% 80% 90% 100% 110% 120% 130%
Percent of Median (1991-2020)

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 volume flows will exceed this volume flows will exceed this volume flows will exceed this volume

Tongue River Water Supply: This forecast shows drier conditions likely for the
Tongue River basin from April to September. For the Little Goose Creek near Big
Horn, conditions are expected to be near normal from April to June with a 50%
chance that flows will exceed 90% of median. Elsewhere, flows are expected to be
lower. This forecast also predicts conditions to be dry for a long season, with flows
closer to median from April to July but farther from median looking into
September.

Sources:
https://www.nrcs.usda.gov/wps/portal/wcc/home/waterSupply/waterSupplyForecasts/ ?

===="=x]
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Powder Water Supply Forecast

This chart takes a while to understand but take your time to look at the axes and the legend. It
holds valuable information. The exceed value is percent chance that flows exceed will exceed a
given volume. For instance, 90% exceedance means there is a 90% chance it will be above and a

10% chance it will be below. It's still a 1/10 chance of being below.
POWDER RIVER BASIN
Water Supply Forecasts
February 1, 2024

Forecast Exceedance Probabilities

Forecast Forecast <-me--- Drier ------- Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
4.1 6.9 10 14 18
Mf Powder R nr Apr-Jul 4— | “
Bamum 46 75 10 14 18
Apr-Sep 4_ | m
24 3.8 5 59 7.7
NF Powder Rnr Apr-Jul 4_ | “
Hazelton 32 45 62 73 96
Apr-Sep 4— | H
3.3 8.3 13 17 23
Rock Ck nr Apr-Jul —— | *
Buffalo 5.4 1 15 20 26
Apr-Sep 4_ | “
71 21 32 44 65
Piney Ck at Apr-Jul —— | _
Kearny 42 25 36 48 68
Apr-Sep —— | _
22 7 17 210 315
Powder R at Apr-Jul  —— | e ———————
Moorehead 22 77 136 220 330
Apr-Sep —_ | —7
T T T T T T T T
0% 20% 40% 60% 80% 100% 120% 140% 160% 180%
Percent of Median (1991-2020)
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 volume flows will exceed this volume flows will exceed this volume flows will exceed this volume

Powder River Water Supply: Conditions are expected to be drier than usual, with
many forecast points showing only a 50% chance of flows exceed 60% of median.
The forecast for April to July is similar to the long term forecast of April to
September.

Sources:
https://www.nrcs.usda.gov/wps/portal/wcc/home/waterSupply/waterSupplyForecasts/
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Temperature and Precipitation

Temperature and precipitation are large drivers of changes in drought conditions. As you might
expect, high temperatures and low precipitation can worsen drought conditions while low
temperature and high precipitations can improve them.

Mean Temp (F) Anomal ]
30—day mean ending Jan 31 2024 Temperature Anomaly: January was
a month of extremes. The average
temperature in January was
between 20 and 25 degrees, which
is 4 degrees below average for
Sheridan County based on previous
years. January 2024 had two record-
setting hot days (66 degrees on
January 28, and 68 degrees on
January 30), but it also had two
record-setting cold days (-31 on
January 13, and -24 on January 14).

26M ; " — r r r
120 1% 100%W 90w B0 T

-4 -y -6 -5 -4 -2 -Z -1 ¢ 1 2 3 4 3 & 7 4

Precipitation Anomaly:

The precipitation anomaly for

most of Sheridan County was  *™]
between 0 and -25 mm.

154
100
75
jale]
25
]
—50
=75
=100
=150

40H 4

30N

204

100 o 120w 10 BdW SO

Data Source: CPC Unified (gauge—based & 0.5x0.5 deg resclution) Precipitation Analysis
Climatelogy {1991—2020)

Sources: https://www.cpc.ncep.noaa.gov/products/tanal/temp analyses.php
https://www.cpc.ncep.noaa.gov/products/Global Monsoons/American Monsoons/NAMS precip ?

monitoring.shtml
2 https://www.cpc.ncep.noaa.gov/products/expert assessment/mdo discussion.php

3 https://www.weather.gov/byz/daily records?city=Sheridan e
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Temperature Forecast and

Precipitation Forecast

https://www.cpc.ncep.noaa.gov/products/predictions/long range/lead14/interactive/index.php
Explore link above for an Interactive map that displays percentage chance above and below normal for
any pointin US.

() Monthly Temperature Outlook &

Valid: February 2024
Issued: January 31, 2024

Temperature: Sheridan County
has a 50-60% chance for
temperatures being above
average in January. Most of the
US is expected to be warmer
than average in February.

Probability
(Percent Chance)

Nea Below :
Normal Normal Normal - -

Leaning s~ [ 33-40% [_]33-40% [] 33-40% \_Leaning
Above [ 40-50% [ 40-50% [T 40-50% Below

I 50-60%
Equal

60-70%
Likely i Chance:
Above I 70-80% —

I s0-90%
B %0-100%

“\- _Equal Aboye "
“Chances**"

Monthly Precipitation Outlook &

Valid: February 2024
Issued: January 31, 2024

Precipitation: Precipitation is
expected to be around
average with an equal
chance of it being higher or
lower. East of Sheridan
County has a 33-40% chance
of precipitation being above
average in February.

Probability
(Percent Chance)
Above Near Below
Normal Normal Normal - -

Leaning [ 33-40% []33-40% [] 33-40% Leaning
Above \_ [ d0-50% [ 40-50% [T 40-50% _/ Below

7 4 C B 50-60% B 50-60%
& R Hane Equal
- - 60-70% 60-70% -
w, . ~ W Likely Chances Likely
. 1 W Apove ¥\ WM 7oco WMl 7090% " Below

I s0-20% I s0-90%
B <0-100% I ©0-100%.

Sources: https://www.cpc.ncep.noaa.gov/
https://www.cpc.ncep.noaa.gov/products/predictions/long range/lead14/interactive/index.php — ?

Interactive with percentages
https://www.cpc.ncep.noaa.gov/products/expert assessment/mdo _discussion.php s
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Additional Resources

These are the broad sources we got information from. These
websites are trustworthy and are reliable sources for
additional information. In the future we hope to add more
source for additional information.

* https://droughtmonitor.unl.edu

https://www.drought.gov

https://www.cpc.ncep.noaa.gov

https://www.nrcs.usda.gov/wps/portal/wcc/home

https://waterwatch.usgs.gov

Lake DeSmet Operating Department at
lakedesmet@johnsoncowy.us
http://dnrc.mt.gov/divisions/water/projects/tongue-river
https://seoflow.wyo.gov/Data/Map/Parameter/Total%20St
orage/Location/ldentifier/Interval/Latest
https://vegdri.unl.edu/Home/VegDRIQuad.aspx?WY,2
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