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How to Use This Report

What is this report?

Instead of combingthe 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 waterin Sheridan to make decisions for
your ranch and your land.

Helpful Hints:

e Allforecasts have the word forecast underlinedin the
page’s title.

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

e If youwould like to know more about a topic, check out
the sources at the bottom of the page!

e Sources are precise and bring you as close as possible to
the original source.
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Highlight of the Month

Picturetaken by Rebecca Ash

Where did Noah keep the bees during the flood? In the Ark-hives! This month’s
highlight is about spring runoff and flooding. The picture aboveis of the
Tongue River at the Welch Ranch Recreation Area. As you examine the picture
you can see that some of the typical upland (non-riparian) grass is surrounded
by water. Don’t worry, though- this is a good thing. The riparian plants that
grow at the bank’s edge help hold the bank together, catch sediment, and slow
down the flow of water. This gives the water more time to hydrate the soil for
the upland plants as well as the riparian plants. As water levels begin to
decrease the water held in the soil will slowly be released back into the river
and keep the upland and riparian vegetation greener longer.

=E==c==x
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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

Wyoming

Change in Drought Monitor:

Comparing the beginning and end of May,
droughtin the county has remained
alleviated. The entire county is free of
drought conditions. Counties to the east

and west show signs of drought
conditions.
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Current Drought Monitor:

No portion of Sheridan County is
experiencing drought conditions.
This is a constant from last month,
as well as a complete change from
last year's conditions which was
classified as a severe drought at this
time of the year. Elevated
precipitation over the past water
year has alleviated droughtin the
county.

U.S. Drought Monitor Class Change - Wyoming
4 Week

WMay 23,2023
compared to
April 25, 2023

droughtmonitor.unl.edu

Cooler tones represent improvement. Warm tones
represent degradation.

Sources: hnnLZLdm_ughIanuQLunLeduLMa.mLMa.pAmhu&mx



https://droughtmonitor.unl.edu/Maps/MapArchive.aspx
https://droughtmonitor.unl.edu/Maps/ChangeMaps.aspx
https://droughtmonitor.unl.edu/Summary.aspx

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

__ None DO‘D4 D1-D4 Dz-m m DSCI

Current 2023-05-23 100.00 0.00 0.00 0.00 0.00 0.00 0
Last Week to Current 2023-05-16 100.00 0.00 0.00 0.00 0.00 0.00 0

3 Months Ago to Current 2023-02-21 91.56 8.44 0.00 0.00 0.00 0.00 8
Start of Calendar Year to Current 2022-12-27 94.99 5.01 0.00 0.00 0.00 0.00 5
Start of Water Year to Current 2022-09-27 49.02 50.98 0.00 0.00 0.00 0.00 51
One Year Ago to Current 2022-05-24 0.00 100.00 100.00 93.56 0.00 0.00 294

DSCl 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: Lastyear, in May of 2022, Sheridan County was

experiencing abnormally dry to moderate Drought conditions (D0-D4). Conditions

improved steadily through 2022, especially with the start of the new water year in

September, and have remained constant with 100% of the county being free of

drought conditions.

U.S. Monthly Drought Outlook @ m

Forecast for Drought Monitor:

“Some further improvements were introduced
across roughly the southern two-thirds of the
West, a combination of precipitation—especially
in the central and southern Rockies—and further
analysis and assessment of snow that fell during
the impressively wet winter of 2022-23.In fact,
recent warmth has caused some rapid melting of
high-elevation snowpack, leading to some

flood i ng. .” 1 . D;oug}:{ persist; P B e Drlt;ugf;t dev‘e‘lop;\er'\ll‘ikel’ytm.gi?i&fzg;\/};
Drought remains but improves No drought predicted
Forecast confidence is moderate for the Western [ ooty
Source(s): Climate Prediction Center
and H |gh Pla ins Reg|on5. Updates Monthly: 04/30/23



https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?fips_56033
https://www.drought.gov/forecasts
https://www.cpc.ncep.noaa.gov/products/expert_assessment/mdo_summary.php
https://www.cpc.ncep.noaa.gov/products/expert_assessment/mdo_summary.php
https://droughtmonitor.unl.edu/Summary.aspx

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.

Median Peak SWE

—Max Snowpack in Tongue River
Median ('91-'20)
—— Min Watershed:

— 2023 (7 sites)

Comparing the beginning of
May to the end of May, we can
see the effects of the warm
sunny days. On of May 2nd,
there was 11.0in of SWE. As of
May 30t there is currently 0.0
in. of SWE left. It is currently
1% of the median whichiis in
the 12 percentile.

Precipitation in Tongue River
Watershed: PRECIPLTATION IN

Precipitation in the Bighorn
Mountains for the Tongue River
watershed has begun to plateau
through out the month of May. It =~ USDA iA
is currently 87% of the median :
whichis in the 24th percentile. As
of May 30th, the stations have
recorded approximately 17.5 .
inches of precipitation for the

Water yea r_ Nov 1 Jan 1 Mar 1 May 1 ul 1 Sep 1

WY Accumulated Precip. (

Median Peak SWE
—— Max

Median ('91-'20)
—— Min
—— 2023 (7 sites)

Sources: SCLT
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https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/WTEQ/assocHUC6/100901_Tongue.html
https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/WTEQ/assocHUC6/100901_Tongue.html
https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/PREC/assocHUC6/100901_Tongue.html
https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/PREC/assocHUC6/100901_Tongue.html

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

Snowpack in Powder River
' U Watershed: The amount of
a9 snowpack on the Powder River
—aned Range is also beginning to show
the effects of the consistent

warmer weather as well. As of
May 30™ it is reported that there
is approximately 0.5 in. of SWE.
This is 39% of the median which

USDA is in the 26™ percentile.

Precipitation in Powder River
Watershed: Precipitation in the
Bighorn Mountains for the Powder
River watershed has steadily B USDA
increased as summer monsoons —
continue to occur throughout the
month. Itis currently 95% of
median which is in the 38th
percentile. As of May 30, the -
stations have recorded 15.6 inches " B [
of precipitation. -

Median Peak SWE
= Max

Median ('91-20)
= Min
— 2023 (7 sites)

Sources: SCLT
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https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/WTEQ/assocHUC6/100902_Powder.html
https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/WTEQ/assocHUC6/100902_Powder.html
https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/PREC/assocHUC6/100902_Powder.html
https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/PREC/assocHUC6/100902_Powder.html

Reservoir Capacity & Stream

The total capacity of reservoirs and current water storage includes all the water in the reservoir including
unusable water beneath the outtake.

Lake DeSmet

As of June 1, 2023, Lake DeSmet has 211,144 A.F. in storage, which is 90% of its
total capacity.

Reservoir [Lurrent Storage (Acre—ftfl'otnl Storage [Acre—fthctive Storage (Acre-ft]Total Storage (%)
Bighorn 3,223 5,756 4,624 56.0
Cross Creek 788 798 798 98.7
Dome Lake No.1 1,496 2,030 1,506 73.7
Kearney Lake 4,453 7,500 6,324 59.4
Park 7,841 12,500 10,362 62.7
Sawmill 1,275 1,831 1,275 69.6

Tongue River Reservoir
With the increase of
temperatures and the total
remaining snowpack being 0.0 in.
for the Tongue River watershed, 81.477 1 79.071 Acre-Ft

it is no surprise that the reservoir 102.0% Full
is at 103.0% full as of May 30, Most of the reservoirs
2023. affecting the Sheridan
Pranomnimm Community are still
relying on provisional
data. During the cold
months of the year the
gauges are frozen and
can not be used. With
oy the warm
o N S R T temperatures the
R ..~""Da(:-’ gauges are baCk Up
Period of Record: 11311838 - 05302023 and running.
i:l?é‘:;:émet Operating Department at|akedesmet@johnsoncowy.us



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
mark.

USGS 06306300 Tongue River at State Line nr Decker MT

(Drainage area: 1451 square miles, length of record: 60 - 62 years) Tongue River Border Station
Stream Flow: Throughout the
month of May the average
discharge was approximately
2990 cfs. This rate has
increased since the beginning
of the month. Streamflow for
the Tongue River is above
normal for this time of the year.
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USGS 06324500 Powder River at Moorhead MT
(Drainage area: 8029 square miles, length of record: 89 - 91 years)
20000

10000

Powder River Border Station
Stream Flow: Through out the
month of May the average
discharge was approximately
1853 cfs. This rate has increased
since the begining of the month
of May and is in the normal
expected amount for this time

1000

100 £

10 B

| Explanation - Percentile classes |
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OCT MDY DEC JAN FEE MAR AFR MAY  JUN JUL AUG SEP
2073
ZUSGS WaterWistch Lest updeted: 2023-05-30
Sources: hﬁn&[b&alemmlﬁ.u&g&gmﬁn.d.e&p.h@imﬂld SCLT


https://waterwatch.usgs.gov/index.php?id=mv01d
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

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. It's still a 1/10 chance of being below.

TONGUE RIVER BASIN
Water Supply Forecasts
May 1, 2023
Forecast Exceedance Probabilities
Forecast Forecast TR Drigr ======- Future Conditions == ----- Wetter - ----- >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
61 75 85 95 109
Tongue R nr May-Jul —— ' “—
Dayton 71 87 98 109 125
May-Sep ——————— [ | B s DR
32 42 48 54 64
Big Goose Cknr ~ May-Jul —— | ﬁ—
Sheriden 41 50 57 64 73
May-Sep 4— | “7
20 26 30 34 40
Little Goose Ck May-Jul —— | *—
nr Big Horn 28 34 39 44 50
May-Sep 4— | “7
13 161 194 225 275
Tongue R at May-Jul —— | “—
State Line nr 134 185 220 255 305
Decker May-Sep [ |IE— | S — |
T T T T T T T T
50% 60% 70% 80% 90% 100% 110% 120% 130% 140%
Percent of Median (1991-2020)
Legend
95% or 90% 70% 50% 30% 10% or 5%
Exceedance Exceedance Exceedance Exceedance Exceedance
There is a 85%/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 valume flows will exceed this voluma flows will excead this volume
When selected, the following historic streamflow values and statistics will be shown.
Period of Record Minimum 1991-2020 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

Tongue River Water Supply: In the Tongue River watershed, streamflow is forecast
to be close to the 30-year median, with a 50% chance that the amount of water will
be more than the median for most sites.

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

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
May 1, 2023

Forecast Exceedance Probabilities

Forecast Forecast €omnen Drier ------- Future Conditions - ------ Wetter ------ >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet,
7.8 12 14 17 21
Mf Powder R nr May-Jul 4_ ' “7
Bamum 85 12 15 18 22
May-Sep 4— | “7
6.2 8.1 9.4 1 13
NF Powder R nr May-Jul 4— I #
Hazelton 6.7 87 10 12 14
May-Sep 4_ '
12 17 20 23 28
Rock Ck nr May-Jul 4_ | “
Buftalo 15 21 24 27 33
May-Sep 4— | F
23 37 48 55 69
Piney Ck at May-Jul 4_ | “—
Keamy 23 a7 47 57 71
May-Sep ———— R | B B s S —
58 129 177 225 295
Powder R at May-Jul —— | — | e
Moorehead 72 144 193 240 315
May-Sep ——|E— | L
61 137 189 240 315
Powder R nr May-Jul —|E— | e s AR—
Locate 7 151 205 260 340
May-Sep ——|E— | B s —
T T T T T T T T
20% 40% 60% 80% 100% 120% 140% 160% 180% 200%
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 flewes will eed this volume flows will exceed this volume
When selected, the following historic streamflow values and statistics will be shown.
Period of Record Minimum 1991-2020 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.

Powder River Water Supply: : In the Powder River Watershed, streamflow is
forecastto be close to the 30-year median, with a 50% chance that the amount of
water will be more than the median for most sites.

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

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 canimprove them.

Mean Temp (F Anomaly
May 1- &5) 2023

SaN

E0M
Temperature Anomaly: In May the

45N

temperaturein Sheridan County was
5-6 degrees higher than the normal
range. The average temperature for
may in Sheridan is between 55-and
60-degrees Fahrenheit.

40N

]

SON

28N

1204 1104 e a0 BOW O

-4 -7 -8 5 -4 -3 -¢2-1 ¢ 1 2 3 4 5 & 7 4

IR

Precipitation: The rainfall for May

in Sheridan County was 0 mm below 150

. ] 190
or above whatis average for the o 75
month. The amount of precipitation o
that was received through out the ] e

—-74
—100
—150

month of May was within the normal
range for the Sheridan County area. .

R 120

Data Scurce: CPC Unified (gauge—based & 0.5x0.5 deg resclution) Precipitation Analysis
Climatology (1991-2020)



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
https://www.cpc.ncep.noaa.gov/products/Global_Monsoons/American_Monsoons/NAMS_precip_monitoring.shtml
https://www.cpc.ncep.noaa.gov/products/expert_assessment/mdo_discussion.php

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 pomt in US.

Monthly Temperature Outlook @

Valid: June 2023
Issued: May 18, 2023

? Temperature: Sheridan County
g has equal chances of seeing
temperatures below or above
N average for the month of June.

Above
Probability (Percent Chance)
Above Normal Below Normal !
Leanlng< [ 33-40% 33-40% [0 "\ Leaning
Above "\ [ 40-50% | 105% [ S Below
al
( I 50-60% Ch::cn 50-60% [
. 60-70% , 60-70% NN
k;:;iys < . 70-80% I 70-80% (N ég‘;&:
& B B 20-90% 80-90% [N
N \- 90-100% 90-100%
- - J—
: 4 W Above I 70-80% 70-80% [N Below
A - ¢ . s0-90% 80-90% [N
L TOPND > . ¢0-100% 90-100% (NN

Valid: June 2023
Issued May 18, 2023

@ Monthly Precipitation Outlook @

Below

Precipitation: Sheridan County has a e
33-40% chance of receiving
precipitation above the normal amount

for the month of June. L~ -, ’%{

Above

\ ( Probability (Percent Chance)

~~J  Above Normal Below Normal
Leaning /"~ [E 33-40% 3340% ] 1\ Leaning
Above "\ [ 40-50% 40-50% [ /S Below
PN (- 5060% crouat.  50-60% M
A . 60-70% 60-70% [
B Likely Likely
Above < M 70.80% 7os0% I > goo
- : 80-90% 80-90%
EL g ol - o010 90-100% I
RSO il \_ . 00-100% 90-100% W

Sources: hﬁu&[&mumgpgﬂs_eam_agmd



https://www.cpc.ncep.noaa.gov/
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/lead14/interactive/index.php
https://www.cpc.ncep.noaa.gov/products/expert_assessment/mdo_discussion.php
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/lead14/interactive/index.php

Vegetation Drought Response

and Soil Moisture

The graphs below are two ways of visualizing on-ground conditions. The vegetation Drought
Response Index (Vegdri) uses a satellite to estimate vegetative stress. Soil moisture is helpful when
looking at many things. Soil acts as a bank for moisture and can buffer drought degradation or
improvement. It is alsothe water that plants have available to them so is linked to vegetative stress.

Vegetation Drought Response Index May 28, 2023
Complete: Wyoming, Region 2
Vegetation Condition

= Vegetation Drought Response:.

m eweom The \Vegetation Drought Response

[ Pre-drought stress

e Indexshows that Sheridan County
— S is experiencing a variety of

oz yegetation conditions. The
Py majority county is showing pre-
@ drought stress and near normal

- vegetation conditions.

ZUSGS

Calculated Seil Moisture 2Ar'ICII'I'ICI|y {mm)

Soil Moisture: A ’ %
Soil moistureis within the normal —) N S o 4
range for Sheridan County, a eRPMR Y,
constant from last month, but & : {.“:—zn\...?""" Rz
eastern Wyoming is currently - A s
experiencing lowered soil moisture. i

. L

' S

120K 100W B0

—180-140-120-100 —BO -B0 -40 —Z2Z0 20 40 &0 B0 100 120 140 180

Sources: : I SCLT
https: ncep.noaa.g ( ] ilmst Monitori i i



https://vegdri.unl.edu/Home/VegDRIQuad.aspx?WY,2
https://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml
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