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Conversion Factors

U.S. customary units to International System of Units

Multiply By To obtain
Length
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
Area
acre 4,047 square meter (m?)
acre 0.4047 hectare (ha)'
acre 0.4047 square hectometer (hm?)
acre 0.004047 square kilometer (km?)
square mile (mi?) 2.590 square kilometer (km?)
Volume
cubic foot per second per day (ft*/s-day) 2,447 cubic meter (m?)
cubic foot per second per day (ft*/s-day) 0.0002447 cubic hectometer (hm?)
cubic foot (ft®) 0.02832 cubic meter (m?)
acre-foot (acre-ft) 1,233 cubic meter (m?)
acre-foot (acre-ft) 0.001233 cubic hectometer (hm?)
acre-foot (acre-ft) 0.000001233 cubic kilometer (km?)
Flow rate

acre-foot per year (acre-ft/yr) 1,233 cubic meter per year (m*/yr)
acre-foot per year (acre-ft/yr) 0.001233 cubic hectometer per year (hm?/yr)
acre-foot per year (acre-ft/yr) 0.000001233 cubic kilometer per year (km3/yr)
cubic foot per second (ft*/s) 28.32 liter per second (L/s)
cubic foot per second (ft/s) 28.32 cubic decimeter per second (dm?/s)
cubic foot per second (ft*/s) 0.02832 cubic meter per second (m?/s)
feet per year (ft/yr) 0.3048 meter per year
gallons per minute (gal/min) 0.06309 liter per second

'The unit hectare is used with the International System of Units (SI), which is in common everyday use throughout the world. See:
Taylor, B.E., and Thompson, Ambler, eds., 2008, The International System of Units (SI): U.S. Department of Commerce, NIST Spe-
cial Publication 330, 92 p., available online at http://www.nist.gov/pml/pubs/sp330/.


http://www.nist.gov/pml/pubs/sp330/
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YELLOWSTONE RIVER COMPACT COMMISSION

WYOMING UNITED STATES MONTANA
PATRICK TYRRELL JOHN M. KILPATRICK JAN LANGEL
STATE ENGINEER CHAIRMAN ADMINISTRATOR
Wyoming State Engineer’s Office Water Resources Division
122 W 25 Street U. S. Geological Survey Montana Dept. of Natural Resources and
Herschler Building 3162 Bozeman Avenue Conservation
2" Floor West Helena, Montana 59601 1424 9™ Avenue, P.O. Box 201601
Cheyenne, Wyoming 82002 Helena, Montana 59620-1601
Honorable Mark Gordon

Governor of the State of Wyoming
Cheyenne, Wyoming 82002

Honorable Steve Bullock
Governor of the State of Montana
Helena, Montana 59620

Honorable Doug Burgum
Governor of the State of North Dakota
Bismarck, North Dakota 58501

Dear Governors:

Pursuant to Article III of the Yellowstone River Compact, the Commission submits the following sixty-sixth
annual report of activities for the period ending September 30, 2017.

Minutes of December 7, 2017

Members of the Yellowstone River Compact Commission convened December 7, 2017, at 8:00 a.m. via tele-
conference and webinar. In attendance were Mr. John Kilpatrick, U.S. Geological Survey (USGS), Charmain
and Federal Representative; Mr. Pat Tyrrell, Wyoming State Engineer’s Office (WSEO) and Commissioner

for Wyoming; and Mr. Jan Langel, Montana Department of Natural Resources and Conservation (DNRC) and
Commissioner for Montana. Also in attendance were Ms. Beth Callaway, Mr. Loren Smith, Mr. David Schroeder,
and Mr. Steve Wolff, WSEO; Mr. Charles Dalby, Mr. Kevin Smith, Mr. Mark Elison, and Mr. Brian Bramblett
(DNRC); Mr. Chris Brown and Mr. Sean Towles, Wyoming Attorney General’s Office; Mr. Bill Schuh, North
Dakota State Water Commission; Mr. Bret Callaway, Wyoming Department of Environmental Quality (WYDEQ);
Ms. Melissa Schaar, Montana Department of Environmental Quality (MTDEQ); Ms. Brenda Lindley-Paul,
Tongue River Water Users’ Association; Mr. Clayton Jordan, U.S. Bureau of Reclamation (USBR); and Mr. Kirk
Miller and Mr. Seth Davidson, USGS.

Mr. Kilpatrick welcomed the attendees and introduced the members of the Commission: Mr. John Kilpatrick,
Federal Representative (Appendix A); Mr. Jan Langel, Commissioner for Montana; Mr. Pat Tyrrell, Commissioner
for Wyoming; and Mr. Seth Davidson, Secretary for the Commission.
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Mr. Kilpatrick stated he had a discussion with the Commissioners regarding the recent use of a transcription-
ist producing a verbatim account of the annual Commission meetings. In the interest of conserving limited state
funds, the Commissioners agreed with discontinuing this practice and returning to the older model of a general
summary of the meeting captured in the minutes.

There were no additions to the agenda and the agenda was accepted by the Commissioners.

Mr. Miller presented a slide (Appendix B) detailing the operational cost for fiscal year (FY) 2018. Estimated
future costs will drop in FY2020 due to removing transcriptionist costs. This savings will prevent inflation cost
increases until FY2021.

Mr. Langel motioned that the budget be approved. Mr. Tyrrell made an amendment to the motion to approve the
FY2018 and FY2019 budgets and accept the FY2020 through FY2022 budgets as recommendations.

The amended motion was accepted by the Commissioners.

Regarding the Montana v. Wyoming litigation, Mr. Brown reported that the Summary Judgment Decision from
the Special Master was released on December 20, 2016. The Decision decided the cross motions for Summary
Judgment on the Remedies phase that both States had filed. The Second Interim Report approved by the Supreme
Court found that Wyoming was liable for 1,356 ac-ft of water from 2004 and 2006. The Special Master’s
Summary Judgement Decision granted Wyoming’s motion regarding damages and found that Montana was enti-
tled to either monetary damages based on the value of water that the Northern Cheyenne had for sale or the repay-
ment of 1,356 ac-ft of water. Montana elected to receive the monetary option. The Special Master determined that
Montana was not entitled to disgorgement damages or injunctive relief.

Mr. Brown continued that the Special Master’s Summary Judgement Decision granted Montana’s motion for
further clarification with regard to the right to fill Tongue River Reservoir. That right was determined to be
72,500 ac-ft, the constructed pre-1950 capacity of the reservoir. The Special Master also found that Montana was
a prevailing party for purposes of costs, but only for those costs incurred through February 10, 2010 and found
that Montana was not entitled to its cost after that date. The Special Master invited the States to come up with a
Proposed Judgment Decree by February 2017. Unfortunately, the States were not able to agree on a Joint Decree.
Montana filed a Proposed Judgement Decree on February 10, 2017 and Wyoming filed a Proposed Judgement
Decree on February 27, 2017. Montana filed a bill of costs the State incurred through February 10, 2010 with

a sum of about $67,000. Wyoming does not object to those costs. The Special Master held a hearing on May 1,
2017 regarding the potential contents of the Decree. The Special Master took those into consideration for a few
months and released a Proposed Draft Decree and a proposed Final Interim Report on November 2, 2017. Both
States have provided feedback on these documents with regard to clarity.

Mr. Brown concluded that there are a few points where the States differ on what should be contained within

the Final Decree and the Special Master will need to resolve those differences. The next step is for the Special
Master to file the Report and the Proposed Decree with the Supreme Court. At that time both States will have the
opportunity to take exception to the Supreme Court. If there are exceptions, and the Supreme Court decides to
hear those exceptions, the case will continue. If there are no exceptions, then the Supreme Court will most likely
accept the proposed Final Decree and Report and the case will be done.

Mr. Miller presented a slide (Appendix C) of the streamflow during WY2017.

Mr. Davidson presented a slide (Appendix D) of the contents of the seven largest reservoirs within the Yellow-
stone River Basin.

Mr. Loren Smith asked why USGS content values differed from WSEO calculations.
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Mr. Davidson replied that historically the Annual Report calculates usable storage. In keeping with that tradition,
dead storage has been subtracted from the total contents.

Mr. Schroeder reported on administration highlights for Division II. Mr. John Mumm was appointed as a new
water commissioner for Piney Creek and Clear Creek and Brian Lozier, was appointed for Little Goose Creek.
Lake DeSmet began filling during spring run-off reaching the historical maximum carry-over on May 8, 2017
and filling all the Piney Creek rights ahead of the irrigation season. Total flow for the Piney Creek at Kearny,
WY streamgage was 74,500 acre-ft. This was 151% of a 32 year average. Releases from Lake DeSmet began on
July 21, from Kearney Lake Reservoir on July 26, and from Willow Park Reservoir on July 27. Strong run-off
and little regulation kept Cloud Peak Reservoir full and allowed the reservoir to spill into water year 2018. Bull
Creek Reservoir, part of Wyoming Governor Matt Mead’s “10-in-10" reservoir projects, is still on the table, but
far from realization. Estimated price is $100-120 million. The project would divert water from Clear Creek into
Bull Creek providing 14,500 ac-ft for irrigation, municipal water-supply, and late season fish flows. Clear Creek
peaked on June 13. The total flow at Clear Creek at Buffalo City Park was 68,130 acre-ft which is 206% of a 31
year average. Clear Creek in District 2 was regulated on September 1 near Buffalo; however no regulation was
required downstream due to irrigation return flows. No irrigation releases from Healy Reservoir were neces-

sary this year. French Creek was regulated on July 24. Rock Creek peaked on June 13 and had a seasonal total of
38,240 acre-ft. This was 163% of a 33 year average. Irrigators on Rock Creek voluntarily reduced imported water
from South Piney Creek to prevent a full call for regulation, instead ordering stored waters from Willow Park and
Cloud Peak Reservoirs. This prevented Rock Creek from going into regulation, which is abnormal.

Mr. Schroeder stated that NRCS has designed a project to repair Dull Knife Reservoir. The reservoir was filled
and immediately began spilling, in anticipation of the project. The Dull Knife Irrigation District could not afford
the repairs and asked NRCS to reduce the scope of the project. This project is expected to proceed in WY2018.
Because of Dull Knife Reservoir releases, the North Fork and Upper Powder were not regulated. Crazy Woman
Creek did not go into regulation. Montana did not make a call to fill Tongue River Reservoir, and the Tongue
River in Wyoming did not go into regulation in 2017. The reservoir filled and spilled on May 12. The USGS
streamgage Tongue River at State Line near Decker peaked on May 19, 2017 at 3,860 cfs. Wolf Creek peaked on
May 14 and went into regulation on August 29, 2017. The Riverton NWS Office supplied a precipitation sensor
for the streamgage on Wolf Creek. WSEO is attempting to collect more weather and precipitation data in the
foothills. In 2016, WSEO secured funding from the Governor’s Office to install five pressure transducers for high
elevation reservoir monitoring. At the end of 2016, the headgate of Dome Lake Reservoir was left open and all
active storage was drained from the reservoir. The pressure transducer was ripped from its housing and no data is
available from the site for 2017. The installation was repaired/replaced in October 2017 and data should be avail-
able next year.

Mr. Schroeder continued by reporting that Big Goose Creek went into regulation on July 25. Total flow for Big
Goose Creek above PK Ditch was 73,310 acre-ft which is 139% of a 17 year average. Total flow for Little Goose
Creek in Canyon was 47,890 acre-ft which is 118% of a 32 year average. The peak for both creeks occurred on
June 9. Little Goose Creek was regulated on August 9 for a call by the Colorado Colony Ditch. Little Goose Creek
is heavily appropriated and can be heavily regulated, however releases from mountain reservoirs avoided any
further regulation for the water year. Big Horn Reservoir continued to operate under a storage restriction issued by
the State Engineer in 2015. The reservoir could only be filled to seven feet below spill because of some cracking
and foundation seepage observed in 2015. Repairs have been completed and the storage restriction is expected to
be lifted for 2018. Wyoming Water Development is funding a Level I watershed study on Goose Creek. Entech
Engineers in Sheridan have held several public meetings and are identifying projects/issues for a Level II study.

In the summer of 2016, the Division II Office issued orders for measuring devices along Prairie Dog Creek with

a deadline of June 1, 2017. There are two users out of compliance due to petitions to the Board of Control. Peak
flow on Prairie Dog Creek was on May 2 with a total flow of 17,865 acre-ft. This was 153% of a 37 year average.
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Prairie Dog Creek was not regulated as Kearney Lake Reservoir released water to reach historical winter carry-
over volume.

Mr. Schroeder summarized by saying that 2017 was a good year to train new water commissioners. Streamflows
were 115-200% of normal and many creeks saw little to no regulation.

Mr. Loren Smith continued with a report on Division III. The Big Horn River set records in WY2017 with most
water coming from the Wind River Range and the west side of the Big Horn Basin. Streamflows ranged from
90% of normal on the east side tributaries of Medicine Lodge, Paint Rock, and Tensleep Creeks to over 300% of
normal in the Upper Wind and Gooseberry drainages and the west side tributaries. Record flows were observed
all year. Carryover in the reservoirs is still above recommended levels; Buffalo Bill Reservoir, for example, is still
four feet over the November target. Four streams in Division III went into regulation, with a normal year being
15-20 streams. The Greybull River went into regulation on July 29 for reservoir deliveries. Gooseberry Creek was
regulated August 3. Regulation typically starts as soon as run-off is over on Gooseberry Creek. Medicine Lodge
and Paint Rock Creeks were regulated on August 24, about 2 months later than normal. No calls for regulation
were received on the Popo Agie River drainages. No call for reservoir deliveries from Christina Lake was made.
The Wind River Reservation also had no calls this year. USBR has gone out for bid on the Bull Lake spillway
repair and should begin 2018. Reduced elevations, similar to 2016, are expected. The increase in reservoir levels
in 2017 was due to Bull Lake being drained to assess the necessary repairs. All the reservoirs in Division I1I are
essentially full.

Mr. Tyrrell asked for a report on Riverton Valley Irrigation District.

Mr. Loren Smith replied that the Riverton Valley Canal diverts water from the Wind River through the town of
Riverton. The canal typically runs 130-150 cfs. On June 19, the river came out of its banks and began bypassing
the headgate. WSEO measured approximately 1000 cfs in the canal just before it breeched. Three weeks later a
contractor rebuilt a quarter mile of the canal that had washed out and an 800 feet long dike to force the river back
to its natural channel. The canal was inoperable for those three weeks. The irrigation district is working with
FEMA to make permanent repairs with the total reconstruction cost expected to be around $3 million.

Mr. Kevin Smith asked for more information on the Big Goose Creek and Little Goose Creek studies.

Mr. Schroeder responded that a Level I study is a broad overview of the study area. The two public meetings took
place at the Sheridan Public Library. Little Goose Creek irrigator delivery system concerns have been the primary
focus. Colorado Colony is one of the largest irrigation diversions with many laterals, including Metz Ditch. The
City of Sheridan is also present at the meetings and is looking for solutions for municipal water storage. The Level
I report identifying specific projects for a Level II study is expected soon. No projects have been earmarked.

Mr. Kevin Smith asked for the definitions of Level I and Level II studies.

Mr. Tyrrell replied that a Level I study is a high level look at identifying the issues, while a Level II study is a
feasibility study. A Level IlII study is the construction phase.

Mr. Langel reported on the administration highlights for Montana. Southeastern MT Region issued five new water
right permits in the Billings area and 1 on the Powder River. 14 groundwater certificates were issued; nine in Bill-
ings, one in the Clarks Fork Basin, one in Big Horn Basin, and three in the Powder. Seven water rights changes
were made; 4 in Billings and 3 in Tongue River basin.

Mr. Elison added that some of the activity was a transition of coal-bed methane wells being signed over to farmers
and ranchers for water wells if the water quality was appropriate.



Mr. Langel continued by saying a drought caused an expensive fire season that contributed to additional budget
shortfalls in Montana. The legislative session and a special session in Montana called for a 15% reduction in the
DNRC budget. Cuts to the state special revenue account that is used to manage state water projects were also
made. DNRC will not be filling any vacant positions and equipment, travel, and training funding is limited. As
a result of these budget constraints, MT has stopped cost-sharing on seven streamgages around the State. Pryor
Creek near Huntley, MT within the Yellowstone River Basin was one of the gages cut.

Mr. Kevin Smith reported that Tongue River Reservoir was just over 50,000 total storage acre-ft at the beginning
of water year 2018. Outflows were kept at 220-250 cfs, but dropped to 177 cfs at the end of November. The reser-
voir is currently at 48,482 acre-ft. The intent is to maintain the reservoir storage at its no lower than its current
level. The Tongue River Basin is at 87% of normal snowpack. Cooney Reservoir total storage was 20,825 ac-ft on
Oct. 1, 2018 and is currently 21,583 ac-ft. Outflows are set at 64 cfs. Telemetry has been added to Cooney Reser-
voir and that data is now available online.

Mr. Schroeder asked about the three water right changes and for details of Montana’s process of converting CBM
facilities.

Mr. Elison replied that the changes were surface water rights on the Tongue to bring new pivot sprinkler irriga-
tion systems into compliance from old flood irrigation systems with no change in use. Operators with CBM wells
that no longer produce gas are signing the wells over to the landowners. Those landowners are filing for water use
permits.

Ms. Callaway reported on the progress of the Technical Advisory Committee (TAC). The TAC was assigned the
task of identifying existing and potential forecasting tools to assist in the administration of the Tongue River under
the terms of the Yellowstone River Compact and Special Master’s findings. The primary focus has been stream-
flow forecasting tools with regard to total volume in April-June and improving forecasting scale during low flow
periods. The TAC has had discussions with Mr. Lucas Zukiewicz with the MT NRCS snow survey group. Mr.
Zukiewicz has explained some of the tools NRCS has available and continues to work closely with the TAC in
finding possible solutions. The TAC is also pursuing options with NWS.

Ms. Callaway continued that in August 2017 the TAC had a call with Mr. Kevin Low, Mr. Gregg Schalk, and Mr.
Scott Dummer from the NWS Missouri Basin River Forecast Center. The highlights of the call were that a new
90-day probabilistic volumetric forecasting point could be added for the Tongue River at State Line sometime in
the 2017-2018 fiscal year. It would include a 90-day and weekly distribution exceedance probability chart. There
is a similar forecast point currently available located on Goose Creek at Sheridan.

The details of the NWS model were also discussed. The ensemble streamflow prediction model uses 30 years of
historical temperature, precipitation, and snow-water equivalent observations, along with current and forecasted
temperature, precipitation, and soil moisture balanced against streamflow observations. Remote sensing of evapo-
transpiration and larger climate teleconnections are not currently incorporated into NWS forecasts.

The NWS forecasts natural flows and issues a text-based June -September streamflow forecast online. Tongue
River at Dayton is the nearest forecast point for this report. However, natural flows forecasts can be modified to
forecast regulated flow which could be used for the new Tongue River forecast point. Another possible solution
discussed with the NWS is a web-based customization tool of streamflow volume forecasts for the public that is in
development.

Mr. Loren Smith asked if the new forecast point is intended to report lowland runoff rather than the mountain
snow packs.
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Ms. Callaway replied that is the general idea. The TAC continues to look for solutions to minimize gaps in data
between high elevations and Tongue at State Line.

Mr. Dalby added that the NWS emphasizes forecasts for high and flood flows. However, the models can be
manipulated to produce better scale in dry years. Mr. Dalby stated that NRCS seems a more promising option for
developing new forecasting tools.

Ms. Callaway concluded that the TAC will continue to work with the NRCS and NWS to create and improve
forecasting tools and data points.

Mr. Kilpatrick asked if this is the primary task that has been referred to the TAC by the Commissioners.
Ms. Callaway responded that it is and the TAC’s response is contingent upon the NWS and NRCS availability.

Mr. Kilpatrick asked if the Commissioners could assist in any way to ensure that outside agencies are supporting
the TAC.

Ms. Callaway responded that the outside agencies are giving the necessary support, but there is a need to be
creative while the work progresses.

Mr. Dalby added that NRCS has worked to include the TAC in discussions of the tools it develops despite the time
it takes from other NRCS priorities.

Mr. Tyrrell commented that progress is being made as quickly as possible. Wyoming has struggled to find funding
for new SNOTEL sites and the fact that the Tongue River Basin is keeping up is promising. Wyoming receives

as much forecasting support from the NWS in the Tongue River as any other basin in the State. Mr. Tyrrell
concluded that forecasting is not a perfect science, but the way forward is to obtain the best forecast information
possible. With those forecasts available, regulation will occur when necessary and will not when unnecessary.

Mr. Kilpatrick stated that the Commissioners could request additional resources on the TAC’s behalf.

Mr. Langel reported that DNRC continues to provide post-decree assistance to the Montana Water Court with
cases that are unresolved. These cases are in numerous basins that have been issued preliminary decrees. Prelimi-
nary decrees are one decree basins that have contemporary claims examination that the Water Court ordered to
have reexamined under new standards. In 2012, the Water Court issued an order for DNRC to review basins
decreed with a temporary preliminary decree to ensure that water distribution issues are addressed and statewide
standards are applied. This involves 8 drainages and 16,000 water rights within the Yellowstone Basin. Part of this
reexamination effort is to standardize source names, diversion sites, ditch names, and means of diversion. Once
this reexamination is complete, future rights will be more effectively administered.

The Clarks Fork of the Yellowstone Basin was decreed on April 7, 2017; it contains 2485 individual rights and
currently is in the Objection Phase that allows users to object to a water right that has been issued. A Counter-
Objection will follow with the Water Court resolving the objections.

The 2017 Montana Legislative session passed House Bill 110 which allows for the filing of pre-1973 water right
claims for instream stock use, instream domestic use, and domestic groundwater. These were previously exempt
from the claim filing period. DNRC has sent notice to every unique property owner in the state, resulting in
350,000 mailings. The notice also established a set deadline for the filing of previously exempt claims of June 30,
2019.

Mr. Tyrrell reported that Wyoming has one division, Division III, with a general adjudication. Wyoming adjudi-
cates water rights individually through a proof process and the Board of Control (consisting of the State Engineer
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and the four superintendents), sits as a quasi-judicial board and adjudicates water rights at its quarterly meetings.
Occasionally, Board of control actions may be protested or objected to which may be appealed and then progress
into the judicial system. As of the fall of 2015, the general adjudication in Division III saw its final decree.

Mr. Schroeder commented that during the 2017 Legislative Session the Wyoming Legislature approved a bill that
raised the individual proof fees on appropriators from $25 to $70. Because of the sharp increase the WSEO made
a large effort to get water rights permits that were outstanding or in process adjudicated before the deadline.

Mr. Schroeder further commented as CBM continues to scale back, the WSEO is working to transition ground-
water wells and reservoirs to landowners for stock purposes in most cases. No new CBM impoundments were
inspected. 77 stock and larger reservoirs were inspected in the Powder and Tongue River Basins and 71 were
approved. The 1977 safety of dams law allowed for the routine inspection of facilities that exceed certain capaci-
ties or dam heights. Division II holds over half of the Safety of Dams inventory and staff inspected 101 dams.
117 reservoirs were finalized; 53 reservoirs were adjudicated and 64 stock reservoirs were endorsed by the Board
of Control. Endorsement is similar to adjudication; however endorsements are not certified or set in order to the
County. 61 pump and pipeline water rights were adjudicated along with 6 ditch enlargements and 8 groundwater
rights. Also approved or dismissed were 24 surface water rights and 0 ground water rights.

Mr. Tyrrell commented that Division II includes the Powder, Tongue, Little Powder, Belle Fourche, South Fork
Cheyenne, and Little Missouri River drainages.

Mr. Schroeder clarified that the numbers presented today were only for tributaries of the Yellowstone River.
Mr. Dalby asked about the reason for the dismissed water rights.
Mr. Schroeder stated that most were approved and only one was dismissed as a voluntary withdrawal of petition.

Mr. Loren Smith reported that due to the completed general adjudication in Division III individual adjudication
these days is rare. In 2017 there were 85 surface water proofs: 32 for reservoirs (28 larger reservoirs with stock
and additional use and 4 stock reservoirs) and 53 ditch/pipeline/pumps were adjudicated. One instream flow
permit was adjudicated in the Greybull River drainage. There were 44 groundwater adjudications within the basin.
All stock and domestic wells were adjudicated through the general adjudication. 39 dam safety inspections were
conducted. 39 surface water and 11 groundwater petitions making changes to the water rights, were finalized
through the Board of Control.

Mr. Tyrrell added that petitions are typically for a change in means of conveyance, change in point of diversion,
change in place of use, and, rarely, a change of use.

Mr. K. Smith asked for more explanation of the dam safety inspections.

Mr. Tyrrell responded that depending on the size and hazard rating of the reservoir different methods of inspection
are performed. Many of the WSEO field staff are trained to do inspections. In addition, WSEO has a Safety of
Dams staff that entails two licensed professional engineers supervised by a PE in the Cheyenne office. Those staff
are often performing inspections and reviewing plans for reconstruction or rehabilitation of dams. At times, land-
owners may need to hire consultants or professional engineers for design and construction purposes, but WSEO
staff will do the inspection.

Mr. K. Smith asked if the same priority dates are used for enlargements.

Mr. Loren Smith replied that the priority date for an enlargement is set when the application is received in Chey-
enne and is administered separately from the original priority date.
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Mr. Tyrrell reported on the three initiatives of the Wyoming Governor’s Water Strategy that impacted the WSEO.
The first concerned groundwater management in Laramie County. A public process was initiated three years ago
that resulted in an order from the State Engineer on April 1, 2015. This order provided instructions on how to
manage future development, adding meters, and ordering adjudication in Laramie County. The second initiative
was a re-work of the field hydrographer/commissioner manual. This manual outlines guidance for water commis-
sioners as they execute their duties and is publicly available on the WSEO website. The third initiative is called
“Credible Streamflow and Climate Data”. This initiative allowed WSEO to purchase equipment for the remote
elevation gaging stations of five reservoirs in the Bighorn Mountains, the addition of four new weather stations
to the State’s Wyoming Weather and Climate Network, and investment into the research of a MODIS-based snow
product with University of Colorado — Boulder (CU).

Ms. Callaway reported on the MODIS-based snow product contract. WSEO has been working with the Institute
of Artic and Alpine Research (INSTAAR) at CU which has developed a proprietary methodology for estimating
snow-water equivalent (SWE) across a spatial extent. The current streamflow forecasts provided by NRCS rely on
in-situ SWE measurements at SNOTEL sites. The purpose of this contract is to see how INSTAAR’s methodol-
ogy compares with past SNOTEL measurements and evaluate future uses for this information. This methodology
provides a regressed blend of satellite-based SWE reconstruction and additional parameters such as physiographic
information and snow sensor observations. This model has produced graphical and tabular data that indicates
peak SWE as of April 1st for wet, dry, and average years as well as a comparison of the SWE distribution among
sub-watersheds. As part of the analysis, INSTAAR compared the model with nearby SNOTEL data and identi-
fied the Upper Tongue River, the West Fork Big Goose Creek, and the Upper East Fork Big Goose Creek HUV-8
watersheds as areas that could benefit from additional instrumentation and/or measurements. How this informa-
tion pertains to non-average years of SWE will be discussed with INSTAAR in future conversations. This study
has spurred conversations with other agencies (NRCS, USBR, and NWS) for how this data could be helpful for
the streamflow forecasts they provide.

Mr. Kilpatrick asked if the intent is to identify locations for additional data collection.

Ms. Callaway replied that the goal was to gain a better idea of the spatial distribution of SWE and with that
information identify areas that could benefit from more instrumentation and measurements. INSTAAR has recom-
mended verification of SWE using ground penetrating radar.

Mr. Kilpatrick asked if the intent is to train a MODIS based model of SWE to drive a streamflow prediction
model and if so what will be done with that data.

Mr. Tyrrell replied that if the results of the study prove valuable and funding continues, the WSEO would provide
the data to other agencies for improved forecasting.

Mr. Davidson asked the Commission for input and suggestions for Table 10 of the Annual Report.
The Commission discussed Table 10 at great length.

The Commissioners moved to change footnote 2 to “Includes dead storage and rounded to the tens of acre-foot”
and to task the Technical Advisory Committee with examining Table 10 and presenting a recommendation to the
Commissioners at the 2018 Technical Meeting in April 2018. The motion passed.

Mr. Brown asked the Commissioners if the purpose of that motion was to accept the table, and if so, then he
recommended his Commissioner to accept the table for informational purposes only and not for the accuracy of
the information in it as some of the information may be changed.

Mr. Tyrrell asked if the values in the total capacity column had changed since last years’ report.
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Mr. Davidson, Mr. Schroeder, and Mr. Loren Smith replied that numbers had been updated through the years due
to errors.

Mr. Tyrrell commented that he is not proposing to change any numbers in the table that the WSEO has not
reviewed, but to note that the “Total Capacity” column is rounded.

Mr. Brown noted the importance of ensuring that the information presented is accurate to avoid misunderstand-
ings. Issues with past Annual Reports lead to confusion about Tongue River Reservoir.

Mr. Brown continued that according to the rules of the Commission, the only information necessary to present is
the change in contents between years; however if the Commission decides to provide additional information, they
are free to do so.

Mr. Kilpatrick thanked Mr. Brown for his insight and asked if any of the Commissioners would like to revise the
previous motion.

Mr. Tyrrell replied that he is comfortable with the motion and clarified that the information provided by WSEO
for inclusion in table 10 have been reviewed by the superintendents and reflect the accuracy of those numbers to
the best of their knowledge.

Mr. Kilpatrick asked if the original motion with clarification stood. Commissioners Langel and Tyrrell agreed that
it did.

Mr. Schroeder noted that the December 2016 Summary Judgement Report from the Special Master delineated
the pre-compact contents of Tongue River Reservoir as 72,500 ac-ft and the post-compact contents as 6,571 ac-ft.
Accordingly, these are the numbers that he is reporting for the Annual Report.

Mr. Davidson asked the Commission if a footnote in the next report or an errata sheet cataloging errors from the
2016 Annual Report forward is the Commission’s preferred method for handling errors.

Mr. Kilpatrick asked if this was an issue for values that impact the current year’s report or a matter of correcting
historic reports.

Mr. Davidson replied that the more pressing issue is to correct errors from the previous report that impact the
current report.

Mr. Kilpatrick proposed footnoting corrections in the current report or compiling an errata sheet for one year prior.

Mr. Tyrrell noted that most errors appear to be created from using provisional data and proposed that a section
titled “Corrections to the Prior Year’s Report” be added to the Annual Report. This section would correct the error
in the previous report and explain the reason for the error. This would allow an acknowledgement of an error that
is discovered after publication and be more formal than a footnote.

Mr. Dalby added that the “Total Contents” column of table 10 in the 2015 report contained many errors.
Mr. Davidson explained those were the result of footnote denotations not printing as superscripts.

Ms. Callaway recommended adding a line item to the Agenda for the review the previous year’s Annual Report to
provide an opportunity for discussion and have context for changes documented in the minutes.

A motion was made to add a new section in the Annual Report to document errors and correct errors found in
previous reports. The motion carried.
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Mr. Kilpatrick asked for public comment.
Ms. Lindley-Paul appreciated Mr. Brown’s reporting of the Montana v Wyoming case.

The Commissioners agreed to hold the next Technical Advisory Committee meeting on April 12, 2018 in Billings,
MT and the next Yellowstone River Compact Commission Annual Meeting on December 6, 2018 in Billings, MT.

The meeting was adjourned at 12:00 pm.

Patrick T. Tyrrell

Commissioner for Wyoming CommisSioner for Montana

ohn M. Kilpatrick/ ’
Chairman and Federal Representative

Xvi



Appendix A

United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Office of the Director
Reston, Virginia 20192

In Reply Refer To: Nuv 0 8 2016
Mail Stop 100
GS17000145

Mr. Tim Davis
Montana Commissioner for the Yellowstone
River Compact Commission
Montana Department of Natural Resources and Conservation
1625 11" Avenue
Helcna, Montana 59620

Dear Mr. Davis

The Yellowstone River Compact (Compact) between Montana, North Dakota, and Wyoming
specifies that the Director of the U.S. Geological Survey (USGS) shall appoint the Federal
representative to the Yellowstone River Compact Commission (Commission) who shall act as
Chairman of the Commission. Since the Compact’s ratification, the USGS Director has
exercised that responsibility each time the seated “Federal” member has left the Commission.

The current Federal representative and Chair, Mr. Mark T. Anderson, retired from the USGS on
September 30, 2016, but is now a rehired annuitant. Mr. Anderson will Chair the annual
meeting of the Commission to be held December 1, 2016. As Director of the USGS, I have
selected Mr. John M. Kilpatrick, Director of the USGS Wyoming-Montana Water Scicnce
Center (WY-MT WSC) to succeed Mr. Anderson. Mr. Kilpatrick’s appointment is effective
January 1, 2017.

Since his transfer to the USGS Montana District in 1996, Mr. Kilpatrick has, in different roles,
led USGS water-related efforts in Montana and later Wyoming. Between 1996 and 2008,

Mr. Kilpatrick was the Assistant Director and Studies Section Chief of the Montana Water
Science Center. Between 2008 and 2014, he was Director of the Montana Water Science
Center. In 2013, Mr. Kilpatrick was asked by USGS Executive Leadership to merge the
existing Water Science Centers in Wyoming and Montana into a single new Center. As
Director of the WY-MT WSC, Mr. Kilpatrick provides scientific leadership, develops
programs, and maintains cooperative relationships with partner agencies in both Wyoming and
Montana. Mr. Kilpatrick is experienced in interjurisdictional water issues, representing the
USGS and the United States on several international committees including serving as the Field
Representative of the U.S. Accredited Officer for the St. Mary and Milk Rivers under the
Boundary Waters Treaty with Canada and as the U.S. Co-Chair of the Poplar River Bi-Lateral
Monitoring Committee. He is a graduate of the University of Arkansas with B.S. and M.S.
degrees in Geology.
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If you have questions or need further information, please contact Mr. Kilpatrick at
(406) 457-5902 or by email at jmkilpat@usgs.gov.

Sincerely,

N

Suzette M. Kimball
Director

Identical letter sent to:

Mr. Patrick T. Tyrrell, Wyoming State Engineer
Wyoming Commissioner for the Yellowstone River Compact Commission
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Appendix B

Yellowstone River Compact Commission Budget

FY 2018 costs
Clarks Fork Yellowstone River at Edgar $16,530
Little Bighorn River near Hardin 16,530
Bighorn River above Tullock Creek, near Bighorn 16,530
Tongue River at Miles City 16,530
Powder River near Locate 16,530
Report 37,450
$120,100
WSEO $33,575
MDNRC $33,575
USGS $52,950
Estimated future cost
Year WSEO MDNRC USGS Total
FY2019 $33,575 $33,575 $52,950 $120,100
FY2020 $32,675 $32,675 $49,950 $115,300
FY2021 $33,665 $33,655 $49,950 $117,280

FY2021 $34,665 $34,655 $49,950 $119,260
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Appendix C

Streamflow during WY 2017

1. Clarks Fork Yellowstone at Edgar minus diversions to White Horse Canal

1,081,720 acre-ft

6th largest of 79 years

144 percent of average

Record low year was WY 2001 with 466,660 acre-ft

2. Bighorn River near Bighorn minus Little Bighorn River and adjusted for change in contents in
Bighorn Lake

4,508,880 acre-ft

Record high year

178 percent of average

Record low year (with adjustments) was WY 2002 with 923,000 acre-ft

3. Tongue River at Miles City

431,205 acre-ft

17th largest of 60 years

120 percent of average

Record low year was WY 1961 with about 41,400 acre-ft

4. Powder River near Locate

476,185 acre-ft

28th largest of 79 years

116 percent of average

Record low year was WY 2004 with about 57,400 acre-ft

Total adjusted streamflow in the four rivers in WY 2017 was 6,497,990 acre-ft

Compare to 2,932,200 acre-ft in WY 2016 and 4,308,700 acre-ft in WY 2015
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Appendix D

Storage in main reservoirs as of September 30, 2017

Reservoirs completed after January 1, 1950

Bighorn Lake
996,800 acre-ft (change of 72,100 acre-ft)

Boysen Reservoir
676,900 acre-ft (change of 92,100 acre-ft)

Anchor Reservoir
1,110 acre-ft (change of 626 acre-ft)
Reservoirs existing on January 1, 1950

Bull Lake
119,800 acre-ft (change of 82,200 acre-ft)

Pilot Butte Reservoir
15,300 acre-ft (change of 10,600 acre-ft)

Buffalo Bill Reservoir
528,200 acre-ft (change of 106,900 acre-ft)

Tongue River Reservoir
49,500 acre-ft (change of 7,812 acre-ft)

Total usable contents of the reservoirs at the end of WY 2017 was 2,380,000 acre-ft, compared to
2,015,000 acre-ft at the end of WY 2016, and 2,097,000 acre-ft at the end of WY 2015.

Storage in additional reservoirs as of September 30, 2017

Total usable contents of additional reservoirs at the end of WY 2017 was 419,300 acre-ft.
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General Report
Operation and Budget

Work funded by the Yellowstone River Compact Commission, that to date has been primarily concerned
with the collection of required hydrologic data, has been funded through cooperative arrangements whereby
Montana and Wyoming each bear an equal share of the cost, and the remaining cost is borne by the United States.
Salaries and necessary expenses of the State and U.S. Geological Survey representatives to the Commission and
the cost to other agencies of collecting hydrologic data are not considered as expenses of the Commission.

The expenses of the Commission during Federal fiscal year 2017 were $119,000, in accordance with the
budget adopted for the year.

Estimated budgets for Federal fiscal years 2018 and 2019 were approved, and the budgets for fiscal years
2020, 2021, and 2022 were tentatively adopted subject to the availability of appropriations. The budgets for the
5 fiscal years are summarized as follows:

. Budget by agency

Fiscal - - Total
year Wyoml_ng State Montana Department of Na.tural U.S. Geological budget

Engineer Resources and Conservation Survey

2018 $33,575 $33,575 $52,950 $120,100
2019 $33,575 $33,575 $52,950 $120,100
2020 $32,675 $32,675 $49,950 $115,300
2021 $33,665 $33,665 $49,950 $117,280
2022 $34,665 $34,665 $49,950 $119,260

Streamflow-Gaging Station Operation

Operation of five streamflow-gaging stations at the measuring sites specified in the Yellowstone River Compact
continued in water year 2017 with satisfactory records collected at each station. Streamflow-gaging stations, along
with reservoir-content stations, are shown on a map of the Yellowstone River Basin at the end of this report.

The Commission is primarily interested in the streamflow near the mouths of the Clarks Fork Yellowstone
River, Bighorn River, Tongue River, and Powder River. Even though the Little Bighorn River is not covered by
the Yellowstone River Compact, the compact covers the water in the Bighorn River minus the Little Bighorn
River (plus streamflow of Agency Canal); thus, the streamflow from the Little Bighorn River and Agency Canal
is subtracted from the streamflow of the Bighorn River. In addition, the Bighorn River streamflow is adjusted
monthly with change in contents of Bighorn Lake. During water year 2017, annual streamflow was above normal
(defined in this report as 80 to 120 percent of average) at all streamflow-gaging stations. The rank of the annual
streamflow, with the lowest annual streamflow having a rank of 1, is displayed in the following table:

Percentage of Rank of annual streamflow  Year of lowest Number of

Station . . average stream- by water year annual years of
Streamflow-gaging station
number flow for water 2017 2016 streamflow annual
year 2017 (rank equals 1)  record
06208500 Clarks Fork Yellowstone River at Edgar, Mon- 144 73 6 2001 79
tana, minus diversions to White Horse Canal
06294500 Bighorn River above Tullock Creek, near 189 64 24 2002 64
Bighorn, Montana, minus Little Bighorn
River near Hardin, Montana (06294000),
plus Agency Canal Tailwaste near Hardin,
Montana; and adjusted for change in contents
in Bighorn Lake
06308500 Tongue River at Miles City, Montana 124 56 8 1961 74
06326500 Powder River near Locate, Montana 116 52 9 2004 79

!Average is based on period of record at each station.



Tabulation of streamflow records for water year 2017 (tables 1-5) and graphical comparisons of statisti-
cal distribution of monthly and annual streamflow and of annual departures from mean annual streamflow
(figures 1-4) are provided in the “Summary of Discharge for Yellowstone River Compact Streamflow-Gaging
Stations” section. The tabulated streamflow records do not account for depletions for irrigation and other uses
unless otherwise noted.

Diversions

No diversions were regulated by the Commission during water year 2017.

Reservoir Contents

Reservoirs Completed After January 1, 1950

As a matter of record and general information, month-end contents data (tables 6—8) and descriptions of
these reservoirs are given in the “Month-End Contents for Yellowstone River Compact Reservoirs Completed
after January 1, 1950 section. Boysen Reservoir, located on the Wind River and operated by the Bureau of Recla-
mation, began the water year with 624,900 acre-feet (acre-ft) in contents and ended the water year with 717,000
acre-ft. Anchor Reservoir, located on South Fork Owl Creek and operated by the Bureau of Reclamation, began
the water year with an estimated 548 acre-ft in contents and ended the water year with 1,170 acre-ft. Bighorn
Lake, which is a Bureau of Reclamation storage project on the Bighorn River and is the largest lake in the Yellow-
stone River Basin, contained 942,400 acre-ft of contents at the beginning of the water year and 1,014,600 acre-ft
at the end of the water year.

Reservoirs Existing on January 1, 1950

As a matter of record and general information, month-end contents data for the four reservoirs in existence
on January 1, 1950, upstream from the points of measurement, are given in table 9 in the “Month-End Contents
for Yellowstone River Compact Reservoirs Existing on January 1, 1950 section. The reservoirs are Bull Lake,
Pilot Butte Reservoir, and Buffalo Bill Reservoir operated by the Bureau of Reclamation; and Tongue River
Reservoir, operated under the supervision of the Water Resources Division of the Montana Department of Natural
Resources and Conservation. These data are pertinent to allocation under Article V, Section C, Item 3 of the
compact.

Annual Contents of Reservoirs

Information on reservoir contents at the end of the current (2017) and previous water years for the 7 reser-
voirs listed above plus 38 additional reservoirs that have contents greater than 1,000 acre-ft was compiled at the
request of the Commission. The information is provided in table 10 in the “Water-Year-End Contents for Yellow-
stone River Compact Reservoirs or Lakes” section.



Summary of Discharge for Yellowstone River Compact Streamflow-Gaging
Stations

06208500 Clarks Fork Yellowstone River at Edgar, Montana

LOCATION.—Lat 45°27'56.57", long 108°50'38.78" referenced to North American Datum of 1983, in
SEV4SEV4SEVa sec. 23, T. 4 S., R. 23 E., Carbon County, Hydrologic Unit 10070006, on right bank 400 ft down-
stream from county bridge, 0.5 mi east of Edgar, 6 mi upstream from Rock Creek, and at river mile 22.1.

DRAINAGE AREA.—2,034 mi?.
PERIOD OF RECORD.—July 1921 to September 1969, October 1986 to present.

REVISED RECORDS.—Water Supply Paper (WSP) 1509: 1924; 1932, maximum discharge. WSP 1729: Drain-
age area. Water Data Report MT—04—1: Drainage area.

GAGE.—Water-stage recorder. Elevation of gage is 3,460 ft, referenced to the National American Vertical Datum
of 1988. Prior to August 31, 1953, nonrecording gage located at same site and elevation.

REMARKS.—Diversions for irrigation include about 41,500 acres, of which about 840 acres lie downstream
from the station. In addition, about 6,300 acres of land upstream from the station are irrigated by diversions from
the adjoining Rock Creek Basin. Discharge values and summary statistics given herein have the diversions to
White Horse Canal subtracted.


http://waterdata.usgs.gov/nwis/nwisman/?site_no=06208500

Table 1. Daily mean discharge for Clarks Fork Yellowstone River at Edgar, Montana (06208500), minus diversions to White Horse

Canal, October 2016 through September 2017.

[e, estimated; —, no data; Max, maximum; Min, minimum; Acre-ft, acre-foot]

Daily-mean discharge, in cubic feet per second

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 e378 1,400 e470 e534 e345 e456 €797 ¢1,000 5,360 3,490 1,240 318

2 e373  el,250 e473 e512 €359 e433 €773 ¢1,000 6,590 3,460 1,150 302

3 e448  el,120 e499 e495 €360 e439 €886 ¢1,000 7,290 3,500 1,100 309

4 €692 1,030 e444 e493 €360 e431 e813 ¢1,020 7,630 3,600 1,040 322

5 e751 €989 e504 e524 €350 e435 e732 el,290 7,900 3,840 989 322

6 €662 €913 e446 e543 €339 e440 €704 €2,100 8,560 4,080 953 309

7 €623 €856 €225 e576 €338 e430 €693 3,040 8,590 4,230 922 297

8 €597 €824 el57 €633 €356 e407 e778 €3,920 8,570 4,010 €867 302

9 e584 e785 €193 €686 €539 e413 €933 ¢4,300 8,900 3,700 e776 302

10 e587 €762 €283 €699  el,400 e419 €969 e4,310 8,420 3,470 €737 309
11 €597 €739 e352 €635 2,100 e415 €827 ¢4,290 6,440 3,330 €705 317
12 €594 €706 e431 e574  el,240 e486 €797 ¢4,810 4,840 3,250 €682 302

13 €590 €704 e427 €526 €984 ¢499 €794 5,440 4980 3,150 €682 309
14 €605 €684 e446 e495 e851 e488 €894 5,190 4900 2,920 €676 365
15 €624 €660 e447 e474 €749 e495 el 160 e4,230 4,000 2,660 €726 582
16 €640 €668 €389 e459 €728 e549 1,030 3,610 3,470 2,630 831 958
17 e834 e701 €301 e444 €723 €638 €979 3,320 5,840 2,620 750 864
18 e819 €678 e311 e425 e684 e672 1,050 3,160 6,980 €2,550 699 e847
19 €750 €608 €393 e409 €725 e643 €989 €2,660 5,920 2,330 652 €836
20 e743 e571 e484 €393 €749 e851 1,020 €2,270 5,820 2,120 605 e834
21 €707 €645 e533 e372 €589 €949  el,100 €2,000 7,030 2,010 582 €935
22 €694 €649 e541 €359 e573 e848 1,220 ¢1,950 8,080 1,810 540  e1,370
23 €708 €637 e558 €359 e555 e838  el,110 2,050 7,500 1,640 509  e1,430
24 e716 e588 €559 €352 €507 e918  el,140 2,430 5,700 1,540 503  el1,220
25 €704 €582 e552 e341 e476 e800  el,240 3,810 4,730 1,410 508  e1,200
26 €689 €536 e557 e342 e450 e819 1,200 3,660 4,450 1,450 492 1,090
27 e712 €535 e568 €337 e417 €762 el,190 2,900 4,650 1,320 459 1,030
28 €727 €538 e581 e318 e464 e773  el,280 2,400 4,720 1,320 419 e1,090
29 €802 €543 €583 €307 — e743 el 170 2,660 4,610 1,290 377 el,120
30 el,130 e517 e579 e313 — €757  el,040 3,410 3,990 1,540 320 e1,090
31 el,180 e563 e327 — e778 — 4,330 — 1,420 316 —
Total 21,260 22,420 13,850 14,260 18,310 19,020 29,310 93,560 186,500 81,690 21,810 20,880
Mean 686 747 447 460 654 614 977 3,018 6,215 2,635 703 696
Max 1,180 1,400 583 699 2,100 949 1,280 5,440 8,900 4,230 1,240 1,430
Min 373 517 157 307 338 407 693 1,000 3,470 1,290 316 297
Acre-ft 42,170 44,460 27,470 28,280 36,320 37,730 58,130 185,600 369,800 162,000 43,250 41,420

Summary statistics

Water year 2017 Water years 1921-2017*
Annual total 542,800 —
Annual mean 1,487 1,034
Annual runoff (acre-ft) 1,076,500 748,580

*During periods of operation (water years 1921-69, 1987 to current year [2017]).
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Mean streamflow, in cubic feet per second

Annual departure from mean annual streamflow, in cubic feet per second
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Figure 1. Streamflow data for Clarks Fork Yellowstone River at Edgar, Montana (06208500), minus

diversions to White Horse Canal, water years 1921-2017. A, Statistical distribution of monthly and
annual streamflow. B, Annual departure from the mean annual streamflow.



06294000 Little Bighorn River near Hardin, Montana

LOCATION.—Lat 45°44'08.47", long 107°33"26.89" referenced to North American Datum of 1983, in
SEV4NEYNEYa sec. 19, T. 1 S., R. 34 E., Big Horn County, Hydrologic Unit 10080016, on left bank 50 ft down-
stream from bridge on Sarpy Road, 0.2 mi upstream from terminal wasteway of Agency Canal, 0.6 mi upstream
from mouth, and 2.3 mi east of Hardin.

DRAINAGE AREA.—1,294 mi*.
PERIOD OF RECORD.—June 1953 to present.
REVISED RECORDS.—Water Data Report MT—86—1: 1978.

GAGE.—Water-stage recorder. Elevation of gage is 2,882.29 ft, referenced to the National Geodetic Vertical
Datum of 1929 (levels by U.S. Army Corps of Engineers). Prior to October 7, 1953, nonrecording gage located at
site 0.4 mi downstream. October 7, 1953 to May 6, 1963, water-stage recorder located at site 0.3 mi downstream.
May 6, 1963 to November 6, 1963, nonrecording gage located at site 0.4 mi downstream. All locations had dif-
ferent elevations. November 7, 1963 to August 15, 1976, water-stage recorder located at site 35 ft downstream

at present elevation. August 15, 1976 to September 30, 1979, water-stage recorders were located on each bank
downstream from Sarpy Road Bridge and were used depending on control conditions.

REMARKS.—Streamflow partly regulated by Willow Creek Reservoir (also known as Lodge Grass Reservoir,
capacity 22,900 acre-ft). Diversions for irrigation include 20,980 acres upstream from station. Discharge values
and summary statistics given herein include the streamflow of terminal wasteway of Agency Canal.


http://waterdata.usgs.gov/nwis/nwisman/?site_no=06294000

Table 2. Daily mean discharge for Little Bighorn River near Hardin, Montana (06294000), October 2016 through September 2017.

[e, estimated; —, no data; Max, maximum; Min, minimum; Acre-ft, acre-foot]

Daily-mean discharge, in cubic feet per second

Day

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 el38 206 el24 el03 €95.7 €267 294 1,240 682 215 92.7 95.4
2 el32 184 el22 €97.6 e85.5 e251 677 1,230 770 194 108 90.6
3 el36 175 el23 €93.2 e78.9 €239 557 1,150 951 179 104 85.4
4 €200 167 el25 e88.3 e78.4 €233 416 862 993 176 108 88
5 e222 161 el20 e85.8 e80.0 €232 451 713 963 168 123 87.7
6 €243 157 €69.2 e82.4 e84.5 €232 423 660 989 163 127 84
7 €216 153 €96.2 e79.2 el06 €232 371 725 998 157 122 89.8
8 el87 151 ell9 e77.2 el30 €233 336 882 940 150 124 91.2
9 el70 149 el37 e76.9 el40 e235 349 1,150 859 152 116 78.8
10 el58 148 el49 e77.1 el37 €238 440 1,150 844 149 103 70.5
11 el55 147 el55 e76.7 el67 e231 604 1,040 775 135 87.4 64.5
12 el5l 145 el57 e76.7 e222 223 709 992 715 141 87.7 71.7
13 el54 144 el56 e76.7 €270 216 613 996 641 150 83.1 74.4
14 el57 143 el50 e76.6 €299 218 480 1,130 597 156 88.8 70.8
15 el62 144 el42 e76.4 e326 257 401 1,370 531 157 96.1 86.4
16 el60 145 el33 e76.2 e358 286 369 1,380 463 130 96.5 137
17 el52 150 el25 e75.9 €400 340 348 1,260 403 126 107 177
18 145 155 el22 e75.5 e448 334 337 1,180 403 129 98.9 185
19 147 163 el22 e75.4 e479 308 333 1,520 390 127 87.5 183
20 146 150 el2l e75.3 e482 272 331 1,610 356 122 84.5 158
21 143 141 el22 e75.1 e469 264 322 1,140 328 123 86.7 151
22 141 157 el21 e74.8 e451 271 317 986 302 129 78.2 159
23 139 168 el2l e74.7 e418 285 313 896 283 123 71.6 152
24 139 191 el2l e74.2 e382 292 317 824 292 114 73.4 156
25 137 186 el21 e73.9 e349 372 354 715 283 106 76.3 163
26 136 172 el20 e74.0 €320 365 483 733 246 95 86.3 165
27 135 160 ell9 e74.0 €298 305 756 777 229 86.4 99.4 159
28 134 157 ell8 e74.2 €286 297 953 733 218 85.6 108 153
29 153 154 ell6 e74.1 291 2,130 675 209 81.7 83.7 144
30 156 el35 ell4 e76.3 293 1,550 669 209 102 75.5 139
31 213 el09 e88.2 301 670 107 97.2

Total 4,957 4,758 3,869 2,456 7,440 8,413 16,330 31,060 16,860 4,229 2,982 3,610

Mean 160 159 125 79.2 266 271 544 1,002 562 136 96.2 120
Max 243 206 157 103 482 372 2130 1610 998 215 127 185
Min 132 135 69.2 73.9 78.4 216 294 660 209 81.7 71.6 64.5

Acre-ft 9,832 9,437 7,675 4,871 14,760 16,690 32,400 61,600 33,450 8,388 5,914 7,161

Summary statistics

Water year 2017 Water years 1954-2017
Annual total 107,000 —
Annual mean 293.1 274.2
Annual runoff (acre-ft) 212,200 198,500




06294500 Bighorn River above Tullock Creek, near Bighorn, Montana

LOCATION.—Lat 46°07'28.10", long 107°28'07.65" referenced to North American Datum of 1983, in
SEV4SEVANEY4 sec. 3, T. 4 N., R. 34 E., Treasure County, Hydrologic Unit 10080015, on right bank 1.9 mi
upstream from Tullock Creek, 3.6 mi southwest of Bighorn, 4.5 mi southeast of Custer, and at river mile 3.0.

DRAINAGE AREA.—22.419 mi?. Area at site used October 7, 1955, to September 30, 1981, 22,885 mi?.

PERIOD OF RECORD.—October 1981 to present. Previously published as “06294700 Bighorn River at Bighorn,
MT” from 195681, and as “06294700 Bighorn River near Custer” from 1945-55. Streamflows are equivalent at
all sites.

GAGE.—Water-stage recorder. Elevation of gage is 2,700 ft, referenced to the North American Vertical Datum of
1988. May 11, 1945, to December 6, 1945, nonrecording gage, and December 7, 1945, to October 6, 1955, water-
stage recorder located 1.7 mi upstream at different elevation. October 7, 1955, to September 30, 1981, located at
site 2.3 mi downstream at different elevation.

REMARKS.— After November 1965, streamflow has been regulated by Bighorn Lake (usable contents,
1,312,000 acre-ft). Major regulation prior to November 1965 occurred from 14 reservoirs in Wyoming and 1 in
Montana with combined usable contents of about 1,400,000 acre-ft. Diversion for irrigation of about 445,200
acres occurs upstream from the station.


http://waterdata.usgs.gov/nwis/nwisman/?site_no=06294500

Table 3. Daily mean discharge for Bighorn River above Tullock Creek, near Bighorn, Montana (06294500), October 2016 through

September 2017.
[e, estimated; —, no data; Max, maximum; Min, minimum; Acre-ft, acre-foot]
Day Daily-mean discharge, in cubic feet per second

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 2,510 3,280 2,940  €2,800 3,250 5,070 9,720 13,800 15,200 10,000 6,760 3,050
2 2,550 3,160 2,970  e2,800 3,010 5,650 9,870 13,800 15,200 9,970 6,350 3,040
3 3,270 2,900 3,010 2,800 3,130 6,140 10,200 14,300 15,300 9,940 5,910 3,020
4 3,590 2,780 3,040 €2,790  ¢3,190 6,350 9,940 14,400 15,200 9,840 5,410 3,000
5 3,860 2,800 3,090 €2,790  ¢3,260 6,390 9,950 14,200 15,000 9,780 4,830 3,010
6 3,740 2,830 3,030 2,790 3,240 6,500 10,200 14,100 14,700 9,920 4,440 3,050
7 3,200 2,850 3,010 2,800 3,280 6,450 10,600 14,100 14,300 10,000 4,270 3,020
8 3,050 2,800 €2,990 2,800 3,330 6,750 10,700 14,400 14,100 10,000 4,210 3,020
9 2,950 2,690 2,960 2,810 3,470 7,370 10,900 14,600 13,800 9,930 4,160 3,020
10 2,940 2,730 e2,980 2,810 4,080 7,510 11,300 14,900 13,400 9,850 4,030 3,000
11 2,940 2,750 2,990  ¢€2,810 6,240 7,490 11,700 14,800 13,100 9,780 3,920 2,980
12 2,950 2,780 3,030 2,830 4,740 7,480 11,600 14,700 12,900 9,880 3,900 3,020
13 2,950 2,820 3,060 €2,940 4,140 7,470 11,600 14,600 12,700 10,000 3,880 3,060
14 2,980 2,360 3,040 3,000 4,210 7,840 11,500 14,700 12,100 9,920 3,890 3,120
15 3,000 2,790 3,040 3,000 4,100 8,530 11,300 14,800 11,400 9,870 3,810 3,390
16 3,020 2,590  €3,080 ¢€3,000 4,470 8,850 11,200 14,900 10,900 9,820 3,600 3,410
17 3,040 2,660 €3,090 2,990 5,050 8,830 11,200 14,900 10,200 9,790 3,380 3,370
18 3,060 2,690 e3,100 3,000 5,310 8,790 11,200 14,800 9,990 10,000 3,250 3,460
19 3,080 2,710 3,100 3,010 4,990 8,740 11,200 14,900 10,000 10,100 3,230 3,440
20 3,080 2,730 3,100 3,010 4,890 8,680 11,400 15,300 9,890 9,990 3,210 3,600
21 3,120 2,740  e3,110  ¢3,020 4,920 8,680 11,900 14,900 9,810 9,650 3,190 3,900
22 3,150 2,790  e3,110 3,020 5,280 8,700 12,200 14,900 9,680 9,390 3,110 4,300
23 3,170 2,920 2,950 3,030 4,710 9,040 12,200 15,200 9,660 9,340 3,090 4,540
24 3,200 3,030 2,770 3,030 4,570 9,260 12,200 15,400 9,540 9,260 3,010 4,760
25 3,230 3,050 2,770 3,030 4,570 9,320 12,300 15,300 9,450 8,920 3,000 4,830
26 3,270 3,070 2,770 3,030 4,390 9,330 12,500 15,300 9,470 8,480 3,000 4,730
27 3,310 3,080 €2,780 3,020 4,320 9,220 13,100 15,300 9,420 8,250 2,990 4,580
28 3,170 3,100 2,790 3,010 4,560 9,240 13,500 15,200 9,490 7,940 3,020 4,600
29 3,100 3,040 2,790 3,030 — 9,260 14,500 15,200 9,480 7,370 3,020 4,540
30 3,160 2,920 2,790 3,070 — 9,530 14,900 15,100 9,800 7,170 3,040 4,500

31 3,330 — €2,800 3,270 — 9,730 — 15,200 — 7,150 3,060 —
Total 96,970 85,940 92,080 91,140 118,700 248,200 346,600 458,000 355,200 291,300 120,000 108,400
Mean 3,128 2,864 2,970 2,940 4,239 8,006 11,550 14,770 11,840 9,397 3,870 3,612
Max 3,860 3,280 3,110 3,270 6,240 9,730 14,900 15,400 15,300 10,100 6,760 4,830
Min 2,510 2,590 2,770 2,790 3,010 5,070 9,720 13,800 9,420 7,150 2,990 2,980
Acre-ft 192,300 170,500 182,600 180,800 235,400 492,300 687,400 908,400 704,500 577,800 238,000 214,900

Summary statistics

Water year 2017 Water years 1967-2017
Annual total 2,412,000 —
Annual mean 6,609 3,725
Annual runoff (acre-ft) 4,785,000 2,697,000
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Mean streamflow, in cubic feet per second

Annual departure from mean annual streamflow, in cubic feet per second
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Figure 2. Streamflow data for Bighorn River above Tullock Creek, near Bighorn, Montana (06294500),
minus Little Bighorn River near Hardin, Montana (06294000), plus Agency Canal Tailwaste near Hardin,
Montana; and adjusted for change in contents in Bighorn Lake, water years 1954-2017. A, Statistical

distribution of monthly and annual streamflow. B, Annual departure from the mean annual streamflow.
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06308500 Tongue River at Miles City, Montana

LOCATION.—Lat 46°23'04.54", long 105°50'43.88" referenced to North American Datum of 1983, in
SEY4SEV4SEVa sec. 4, T. 7 N., R. 47 E., Custer County, Hydrologic Unit 10090102, on right bank 1.5 mi south of
Miles City and at river mile 2.3.

DRAINAGE AREA.—5,397 mi®. Area at site used before October 4, 1995, 5,379 miZ.

PERIOD OF RECORD.—April 1938 to April 1942, April 1946 to present. Published as “near Miles City” April
1938 to April 1942. Not equivalent to records published as “near Miles City” May 1929 to October 1932. April
1946 to October 4, 1995, at site 2.5 mi upstream from present site. Streamflows at present site are equivalent with

streamflows at site operated from 1946. Monthly discharge only for some periods, published in Water Supply
Paper (WSP) 13009.

REVISED RECORDS.—WSP 1729: Drainage area.

GAGE.—Water-stage recorder. Elevation of gage is 2,351.40 ft, referenced to the North American Vertical Datum
of 1988. April 1938 to April 1942, nonrecording gage located at site 8 mi upstream from present site at different
elevation. April 1946 to September 30, 1963, located at elevation 1.00 ft higher than present site. October 4, 1995,
gage was moved 2.5 mi downstream.

REMARKS.—Streamflow is regulated by Tongue River Reservoir (station 06307000) with total capacity of
79,071 acre-ft, and many small reservoirs in Wyoming with combined capacity of about 15,000 acre-ft. Diver-
sions for irrigation include about 100,800 acres upstream from station.
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Table 4. Daily mean discharge for Tongue River at Miles City, Montana (06308500), October 2016 through September 2017.

[e, estimated; —, no data; Max, maximum; Min, minimum; Acre-ft, acre-foot]

Daily-mean discharge, in cubic feet per second

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 195 206 el48 el4s el4s €288 527 956 1,730 698 119 113
2 193 198 el4d5s el45s el46 €290 539 969 1,710 600 106 123
3 197 192 el47 el44 el48 €329 542 1,040 1,720 533 114 115
4 207 190 el49 el44 el51 €346 548 1,110 1,750 465 123 112
5 238 188 el51 el43 el5s e337 593 1,140 1,850 394 151 108
6 249 188 el54 el43 el6l €280 631 1,200 1,960 337 138 114
7 240 187 el56 el43 el69 e318 652 1,210 2,050 253 144 116
8 226 187 el58 el43 el83 €396 674 1,210 2,160 217 160 120
9 219 187 el58 el43 el95 e313 735 1,230 2,310 206 153 116

10 216 186 el59 el43 €206 €256 923 1,250 2,460 173 137 130
11 216 186 el59 el43 e218 €259 1,040 1,200 2,440 184 123 124

12 217 185 el58 el43 €238 e279 951 1,200 2,430 174 108 128

13 217 185 el58 el43 €264 €284 890 1,220 2,430 131 86.2 98.8

14 217 185 el57 el43 €289 e319 886 1,190 2,260 101 87.2 90.8

15 218 185 el57 el43 e3l6 €358 861 1,300 2,070 103 119 132

16 217 184 el57 el43 e351 e588 847 1,690 1,960 88.8 121 223

17 215 182 el57 el43 e459 e823 844 2,010 1,840 113 102 235

18 217 183 el56 el43 e570 536 854 2,210 1,660 145 101 244

19 234 184 el55 el43 e674 448 880 2,200 1,510 147 99 223

20 218 187 el54 el43 e741 438 1,020 2,210 1,440 146 107 203

21 213 185 el54 el43 €722 427 1,020 2,380 1,420 133 113 195

22 212 176 el53 el43 €709 404 910 2,570 1,310 122 122 211

23 211 173 el52 el43 €662 405 893 2,330 1,220 115 133 214

24 208 el73 el5l1 el43 €586 408 962 2,100 1,150 107 124 230

25 208 el74 el50 el43 e510 403 983 1,950 1,080 87.7 118 246

26 208 el73 el49 el43 e437 424 926 1,900 1,030 86.3 111 254

27 208 el70 el49 el43 e338 425 965 1,790 1,000 92.4 107 252

28 209 elo65 el47 el43 €300 430 912 1,850 965 87 102 242

29 211 el60 el47 el43 — 442 896 1,910 941 89 120 235

30 217 el54 el47 el43 — 474 899 1,870 805 89.4 114 236

31 221 — el46 el44 — 503 — 1,770 — 96.5 103 —

Total 6,692 5,457 4,738 4,440 10,040 12,230 24,800 50,170 50,660 6,314 3,665 5,184

Mean 216 182 153 143 359 395 827 1,618 1,689 204 118 173
Max 249 206 159 145 741 823 1040 2570 2460 698 160 254
Min 193 154 145 143 145 256 527 956 805 86.3 86.2 90.8

Acre-ft 13,270 10,830 9,398 8,807 19,920 24,260 49,200 99,500 100,500 12,520 7,270 10,280

Summary statistics

Water year 2017 Water years 1938-2017*
Annual total 184,400 —
Annual mean 505 420
Annual runoff (acre-ft) 365,600 304,100

*During periods of operation (April 1938 to April 1942, April 1946 to current year [2017]).
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Mean streamflow, in cubic feet per second

Annual departure from mean annual streamflow, in cubic feet per second
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Figure 3. Streamflow data for Tongue River at Miles City, Montana (06308500), water years 1938-2017.
A, Statistical distribution of monthly and annual streamflow. B, Annual departure from the mean
annual streamflow.
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06326500 Powder River near Locate, Montana

LOCATION.—Lat 46°25'45.97", long 105°18'37.19" referenced to North American Datum of 1983, in
SWYSWYiSEY4 sec. 23, T. 8 N., R. 51 E., Custer County, Hydrologic Unit 10090209, on left bank at downstream
side of bridge on U.S. Highway 12, 0.1 mi west of Locate, and 25 mi east of Miles City, and at river mile 29.4.

DRAINAGE AREA.—13,060 mi>.
PERIOD OF RECORD.—March 1938 to present.

REVISED RECORDS.— Water Supply Paper (WSP) 926: 1939. WSP 1309: 1938-39, maximum discharge. WSP
1729: Drainage area. Water Data Report MT—04—1: Drainage area.

GAGE.—Water-stage recorder. Elevation of gage is 2,384.7 ft, referenced to the National Geodetic Vertical
Datum of 1929 (levels by U.S. Army Corps of Engineers). Prior to July 11, 1947, nonrecording gage located

at bridge 1.5 mi upstream, and July 11, 1947, to September 30, 1965, water-stage recorder located at site near
upstream bridge at different elevation. October 1, 1965, to October 4, 1966, nonrecording gage, and October 5,
1966, to March 21, 1978, water-stage recorder located at present site and elevation. March 22, 1978, to April 23,
1981, water-stage recorder located 1.5 mi upstream at different elevation, April 24 to August 20, 1981, water-stage
recorder located at present site and elevation, and August 21, 1981, to September 30, 1981, water-stage recorder
located 1.5 mi upstream at different elevation. October 1, 1981, to April 5, 1995, water-stage recorder located at
site 1.5 mi downstream at different elevation. April 7, 1995 to present, water-stage recorders located on each bank
and used depending on control conditions.

REMARKS.—Some regulation occurs by three reservoirs in Wyoming with combined usable contents of
36,800 acre-ft. Diversions for irrigation include about 101,800 acres upstream from station.
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Table 5. Daily mean discharge for Powder River near Locate, Montana (06326500), October 2016 through September 2017.

[e, estimated; —, no data; Max, maximum; Min, minimum; Acre-ft, acre-foot]

Daily-mean discharge, in cubic feet per second

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 520 €280 €283 e180 €201 €734 663 2,150 2,120 780 €60.8 e50.3
2 435 €278 €278 el62 €202 743 627 2,070 2,040 734 e57.3 e53.4
3 396 273 €264 el37 €200 729 606 2,120 2,090 677 e57.1 €52.6
4 €339 261 €257 el51 €200 812 598 2,530 2,090 647 e55.6 e51.0
5 €297 257 e212 els3 €203 829 593 2,430 2,280 595 e54.8 e46.5
6 €272 €262 el71 el44 €205 806 627 2,180 2,180 578 e54.2 44.4
7 252 €263 elo4 el49 e213 745 612 1,840 2,160 506 e53.8 40.3
8 €246 266 el78 el57 e212 780 794 1,710 2,400 465 e57.6 e37.1
9 €264 272 el76 el47 e211 742 895 1,750 2,450 425 e57.2 34.7
10 €288 €272 e196 el25 e212 702 882 1,960 2,460 367 e57.1 e32.5
11 €265 271 el94 ell3 e210 578 830 2,380 2,290 321 e59.2 €30.7
12 271 268 el93 el33 €209 595 822 2,730 2,460 290 e57.5 e30.4
13 258 €270 el84 el47 €208 584 785 2,780 2,370 270 e55.8 €30.6
14 €246 €273 el91 el52 e217 531 783 2,710 2,400 240 e53.2 e31.4
15 €246 €269 el193 el51 €229 725 703 2,680 2,310 221 €60.9 73.6
16 €246 €270 el85 el48 €363 1,040 662 3,090 2,860 224 62.4 195
17 €250 €264 el77 el49 e532 958 709 3,100 2,780 251 e64.2 151
18 330 €279 el70 el53 e572 789 663 3,020 2,630 260 €62.8 143
19 265 288 el68 el56 e545 709 690 2,930 2,140 259 €69.3 123
20 269 293 el62 el58 €620 705 1,010 3,070 2,050 277 ¢70.1 112
21 €234 €302 el65 el65 e857 645 1,780 3,130 1,850 €229 €63.8 96
22 e221 e304 el66 el68 €984 610 1,110 2,820 1,560 el76 e49.2 106
23 223 e312 elo65 elo4 1,030 603 913 2,700 1,400 130 e42.5 144
24 218 €297 el69 el67 €985 621 861 2,560 1,340 e106 e38.1 171
25 214 296 el68 el71 e916 662 795 2,460 1,350 €97.5 €36.3 186
26 215 348 el71 el66 e856 704 859 2,350 1,220 93.8 e37.2 190
27 230 346 el71 el69 e819 677 1,280 2,280 1,100 e91.2 e45.0 195
28 €253 333 el74 el75 e781 661 1,380 2,490 974 e86.1 44.8 194
29 €255 €347 el82 el78 — 667 1,480 2,330 913 e78.4 389 198
30 274 e313 el77 el85 — 645 1,920 2,300 809 67.5 e3l.4 214
31 €265 — el84 e190 — 654 — 2,200 — e64.5 e38.2 —

Total 8,557 8,627 5,888 4,863 12,989 21,980 26,930 76,850 59,080 9,607 1,646 3,058

Mean 276 288 190 157 464 709 898 2,479 1,969 310 53.1 102
Max 520 348 283 190 1,030 1,040 1,920 3,130 2,860 780 70.1 214
Min 214 257 162 113 200 531 593 1710 809 64.5 31.4 30.4

Acre-ft 16,970 17,110 11,680 9,646 25,770 43,610 53,420 152,400 117,200 19,050 3,265 6,064

Summary statistics

Water year 2017 Water years 1939-2017
Annual total 240,100 —
Annual mean 658 565
Annual runoff (acre-ft) 476,200 409,500
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Mean streamflow, in cubic feet per second

Annual departure from mean annual streamflow, in cubic feet per second
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Figure 4. Streamflow data for Powder River near Locate, Montana (06326500), water years 1939-2017.

A, Statistical distribution of monthly and annual streamflow. B, Annual departure from the mean

annual streamflow.
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Month-End Contents for Yellowstone River Compact Reservoirs Completed
after January 1, 1950

06258900 Boysen Reservoir, Wyoming

LOCATION.—Lat 43°25'00", long 108°10°37" referenced to North American Datum of 1927, in NW/4aNWY4
sec. 16, T. 5 N., R. 6 E., Fremont County, Hydrologic Unit 10080005, at dam on Wind River and 13 mi north of
Shoshoni, Wyoming.

DRAINAGE AREA.—7,700 mi.
PERIOD OF RECORD.—October 1951 to present.

GAGE.—Water-stage recorder. Datum of gage is referenced to the National Geodetic Vertical Datum of 1929
(levels by Bureau of Reclamation).

REMARKS.—Reservoir is formed by rock-fill dam completed in October 1951. Storage began October 11, 1951.
The elevation at the top of dead pool (outlet and penstock invert pipe) is 4,657.00 ft and contents of 40,080 acre-
ft. The elevation at the top of inactive contents is 4,685.00 ft and contents 219,200 acre-ft. The elevation of the top
of the joint-use pool (top of spillway gate) is 4,725.00 ft and contents of 741,600 acre-ft. Top of exclusive flood
control is 4,732.20 ft and contents of 892,200 acre-ft. Top of Crest of dam is at elevation 4,758.00 ft. Water used
for power production, flood control, irrigation, and recreation.

COOPERATION.—Elevations and contents table furnished by Bureau of Reclamation. Data available at https://
www.usbr.gov/gp-bin/arcweb_boyr.pl.

EXTREMES FOR PERIOD OF RECORD.—Maximum daily contents, 922,400 acre-ft, July 6, 1967, elevation,
4,730.83 ft; minimum daily contents since normal use of water started, 235,700 acre-ft, September 24, 2002;
minimum elevation, March 18, 1956, 4,684.18 ft.

Table 6. Month-end contents for Boysen Reservoir, Wyoming.

[—, no data]
Date Water—surlace elevation, _ Contents, Change_in usable contents,
in feet in acre-feet in acre-feet

September 30, 2016 4,718.65 624,900 —

October 31, 2016 4,719.99 648,200 23,300
November 30, 2016 4,720.71 661,000 12,800
December 31, 2016 4,719.79 644,700 —-16,300
January 31, 2017 4,718.99 630,700 —14,000
February 29, 2017 4,720.67 660,300 29,600
March 31,2017 4,718.26 618,300 —42,000
April 30,2017 4,707.95 465,000 —153,300
May 31, 2017 4,709.32 483,400 18,400
June 30, 2017 4,728.71 816,900 333,500
July 31, 2017 4,724.46 731,100 —85,300
August 31,2017 4,722.45 692,900 —38,200
September 30, 2017 4,723.73 717,000 24,100
2017 water year — — 92,100
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06260300 Anchor Reservoir, Wyoming

LOCATION.—Lat 43°39'50", long 108°49'27" referenced to North American Datum of 1927, in sec. 26, T. 43 N.,
R. 100 W., Hot Springs County, Hydrologic Unit 10080007, at dam on South Fork Owl Creek, 2 mi downstream
from Middle Fork, 3 mi southeast of Anchor, and 32 mi west of Thermopolis, Wyoming.

DRAINAGE AREA.—131 mi®.
PERIOD OF RECORD.—November 1960 to present.

GAGE.—Water-stage recorder. Datum of gage is referenced to the National Geodetic Vertical Datum of 1929
(Bureau of Reclamation bench mark).

REMARKS.—Reservoir is formed by concrete-arch dam completed in 1960. The elevation of the dead pool
(invert of river outlet) is 6,343.75 ft and contents of 66 acre-ft. The top of the active conservation pool is 6,441.0
ft and contents of 17,230 acre-ft. Water is used for flood control, recreation, and irrigation of land in Owl Creek
Basin. Anchor Reservoir was built to have contents of 17,410 acre-ft, but sinkholes within the area contained by
the dam prevent filling the reservoir to the designed volume, and at present, only 9,252 acre-ft have been adjudi-
cated, with the remaining capacity having been removed from the permit.

COOPERATION.—Elevations and contents table furnished by Bureau of Reclamation. Data available at https://
www.usbr.gov/gp-bin/arcweb_ancr.pl.

EXTREMES FOR PERIOD OF RECORD.—Maximum daily contents, 9,250 acre-ft., July 3, 1967, elevation,
6,418.52 ft; no contents on many days some years.

Table 7. Month-end contents for Anchor Reservoir, Wyoming.

[—, no data]
Date Water—surlace elevation, ) Contents, Change_in usable contents,
in feet in acre-feet in acre-feet
September 30, 2016 6,363.29 548 —
October 31,2016 6,370.76 966 418
November 30, 2016 6,369.47 881 —85
December 31,2016 6,365.48 653 —228
January 31, 2017 6,361.70 480 -173
February 28, 2017 6,365.23 600 120
March 31, 2017 6,369.38 875 275
April 30,2017 6,376.79 1,429 554
May 31,2017 6,401.65 4,770 3,340
June 30, 2017 6,411.52 7,060 2,290
July 31, 2017 6,409.12 6,294 =761
August 31,2017 6,385.63 2,320 -3,970
September 30, 2017 6,373.63 1,170 -1,150
2017 water year — — 622
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06286400 Bighorn Lake near St. Xavier, Montana

LOCATION.—Lat 45°1827", long 107°57'26" referenced to North American Datum of 1927, in SW/4SE4
sec. 18, T. 6 S., R. 30 E., Big Horn County, Hydrologic Unit 10080010, in block 13 of Yellowtail Dam on Bighorn
River, 1.3 mi upstream from Grapevine Creek, 15.5 mi southwest of St. Xavier, and at river mile 86.6.

DRAINAGE AREA.—19,626 mi>.

PERIOD OF RECORD.—November 1965 to present (month-end contents only). Prior to October 1969, pub-
lished as “Yellowtail Reservoir.” Records of daily elevations and contents on file at the U.S. Geological Survey,
Wyoming-Montana Water Science Center in Helena, Montana.

GAGE.—Water-stage recorder located in powerhouse control room. Elevation of gage is 3,296.5 ft, referenced to
the National Geodetic Vertical Datum of 1929 (levels by Bureau of Reclamation).

COOPERATION.—Elevations and contents table furnished by Bureau of Reclamation. Data available at https://
www.usbr.gov/gp-bin/arcweb_bhr.pl.

REMARKS.—Reservoir is formed by thin concrete-arch dam; construction began in 1961 and was completed in
1967. Storage began November 3, 1965. The elevation of the dead pool is 3,296.50 ft, contents of 17,724 acre-ft.
The top of the inactive conservation pool is 3,547.00 ft, contents of 469,910 acre-ft. The elevation of spillway
crest is 3,593.00 ft. The top of the exclusive flood pool (top of gates) is 3,657.00 ft, contents of 1,278,896 acre-
ft. The top of the surcharge pool is 3,660.00 ft, contents of 1,331,725 acre-ft. All elevations are referenced to

the National Geodetic Vertical Datum of 1929. Water is used for power production, flood control, irrigation, and
recreation.

EXTREMES FOR PERIOD OF RECORD.—Maximum daily contents, 1,365,000 acre-ft, July 6, 1967, elevation,
3,656.43 ft; minimum daily contents since first filling, 519,400 acre-ft, March 11, 2003, elevation 3,572.81 ft.

Table 8. Month-end contents for Bighorn Lake, Montana.

[—, no data]
Date Water-surface elevation, _ Contents, Change_in usable contents,
in feet in acre-feet in acre-feet

September 30, 2016 3,633.20 924,700 —

October 31,2016 3,637.74 975,200 50,500
November 30, 2016 3,637.03 966,900 ~8,300
December 31,2016 3,632.70 919,600 —47,300
January 31, 2017 3,628.11 876,700 —42,900
February 28, 2017 3,630.79 900,900 24,200
March 31, 2017 3,610.90 751,500 —149,400
April 30,2017 3,607.08 729,800 21,700
May 31,2017 3,605.78 722,700 ~7,100
June 30, 2017 3,638.62 985,300 263,100
July 31, 2017 3,641.88 1,027,200 41,400
August 31,2017 3,638.54 984,800 —42,400
September 30, 2017 3,639.52 996,300 12,000
2017 water year — — 72,100
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Month-End Contents for Yellowstone River Compact Reservoirs Existing on
January 1, 1950

The extent, if any, to which the use of reservoirs in this section may be subject to compact allocations was
not determined. As a matter of hydrologic interest, the month-end contents in acre-feet of four reservoirs are
given in table 9. Three of the reservoirs (Bull Lake, Pilot Butte Reservoir, and Buffalo Bill Reservoir) are in the
Bighorn River Basin, Wyo., with contents data furnished by the Bureau of Reclamation. The contents of Buffalo
Bill Reservoir were increased in 1992 from 456,600 to 644,500 acre-ft (listed as 646,565 acre-ft by the Bureau of
Reclamation). The Tongue River Reservoir in Montana is operated under the supervision of the Water Resources
Division of the Montana Department of Natural Resources and Conservation, who furnished the water-level data
and the reservoir-contents table. The contents of Tongue River Reservoir increased from 68,040 to 79,071 acre-ft
in 1999.

Table 9. Month-end contents for Yellowstone River Compact reservoirs existing on January 1, 1950.

Contents, in acre-feet

Date 06224500 Pilot Butte 06281509 063070(!0
Bull Lake Reservoir Buffalo B.|II Tongue Rlyer
Reservoir Reservoir
September 30, 2016 38,300 7,400 421,300 42,400
October 31,2016 29,700 29,300 441,300 45,100
November 30, 2016 37,400 29,500 470,100 49,100
December 31, 2016 40,600 29,400 475,900 49,900
January 31,2017 43,300 29,400 481,400 50,200
February 28, 2017 46,300 29,400 483,200 60,300
March 31, 2017 52,400 29,500 457,100 64,700
April 30,2017 60,900 29,700 357,400 67,200
May 31,2017 85,600 28,900 331,900 81,200
June 30, 2017 128,000 28,600 624,500 76,200
July 31, 2017 149,000 28,300 632,400 67,200
August 31, 2017 141,900 25,300 583,300 54,800
September 30, 2017 120,500 18,000 528,200 50,200
Change in contents during 82,200 10,600 106,900 7,800
water year 2017

"Pre-compact water rights and post-compact water rights for these reservoirs are presented in table10, “Water-year-end contents
for Yellowstone River Compact reservoirs or lakes.”
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Water-Year-End Contents for Yellowstone River Compact Reservoirs or Lakes

Water-year-end contents for additional reservoirs of interest to the Yellowstone River Compact are listed in
table 10.

Table 10. Water-year-end contents for Yellowstone River Compact reservoirs or lakes.

[Contents are in acre-feet. Reservoirs or lakes are listed in alphabetical order by drainage basin. —, no data or not available]

co::e;ct c:n(:s:ct Total Contentson Contentson  Change
Reservoir or lake name 1920 1920 permitted  September 30, September 30, in
water right 2017 2016 contents’

water right  water right

Clarks Fork Yellowstone River Basin

Cooney Reservoir? 28,230 0 28,230 21,000 14,100 6,900
Glacier Lake? 4,200 0 4,200 — — —
Bighorn River Basin

(Lake) Adelaide Reservoir? 1,449 3,315 4,764 1,230 428 802
Anchor Reservoir*? 0 9,252 9,252 1,174 548 626
Bighorn Lake® 0 1,116,000 1,116,000 1,014,600 942,400 72,200
Boysen Reservoir® 757,851 0 757,851 717,000 624,900 92,100
Buffalo Bill Reservoir’ 456,640 187,940 644,580 528,200 421,300 106,900
Bull Lake® 151,951 0 151,951 120,500 38,300 82,200
Christina Reservoir? 3,860 0 3,860 3,860 260 3,600
Corral Reservoir® 0 1,027 1,027 608 711 -103
Diamond Creek Dike Reservoir? 0 18,378 18,378 314 237 77
Enterprise Reservoir® 1,494 204 1,698 307 28 279
Fairview Extension Reservoir? 791 620 1,411 1,290 1,410 -120
Greybull Valley Reservoir? 0 33,169 33,169 21,010 9,340 11,670
Harrington Reservoir? 315 887 1,202 800 1,200 —400
Lake Cameahwait Reservoir? 0 6,683 6,683 6,680 6,680 0
Lake Creek Reservoir? 1,373 0 1,373 655 460 195
Lodge Grass Reservoir® 22,900 0 22,900 14,100 13,900 200
Lower Sunshine Reservoir? 0 58,748 58,748 47,640 35,700 11,940
Newton Reservoir? 4,525 0 4,525 1,008 556 452
Perkins and Kinney Reservoir® 1,202 0 1,202 1,097 704 393
Pilot Butte Reservoir® 34,600 0 34,600 18,000 7,400 10,600
Sage Creek Reservoir® 440 2,345 2,785 2,785 2,700 85
Shell Reservoir® 1,949 0 1,949 1,017 269 748
Shoshone Lake Reservoir® 4,560 5,181 9,741 9,740 0 9,740
Upper Sunshine Reservoir® 52,988 0 52,988 46,660 29,150 17,510
Teapot Reservoir® 1,578 0 1,578 0 0 0
Ten Sleep Reservoir® 3,509 0 3,509 3,509 3,510 -1
Wiley Reservoir? 689 331 1,020 920 1,020 —-100
Worthen Meadow Reservoir 0 1,504 1,504 1,504 1,350 154

21



Table 10. Water-year-end contents for Yellowstone River Compact reservoirs or lakes.—Continued

[Contents are in acre-feet. Reservoirs or lakes are listed in alphabetical order by drainage basin. —, no data or not available]

col:nre;ct c:n(:s:ct Total Contentson Contentson  Change
Reservoir or lake name 1920 1920 permitted  September 30, September 30, in
water right 2017 2016 contents’

water right  water right

Powder River Basin

Cloud Peak Reservoir? 3,398 173 3,571 3,570 0 3,570
Dull Knife Reservoir? 0 4,345 4,345 35 546 =511
Healy Reservoir®’ 0 5,140 5,140 3,490 2,170 1,320
Kearney Lake Reservoir® 1,854 4,470 6,324 1,820 0 1,820
Lake DeSmet*$ 37,515 197,472 234,987 162,340 155,260 7,080
Muddy Guard Reservoirs®’ 0 2,336 2,336 924 344 580
Posy No. 1 Reservoir® 0 1,537 1,537 1,400 765 635
Tie Hack Reservoir 1,647 788 2,435 2,440 2,260 180
Willow Park Reservoir? 4,457 0 4,457 981 1,810 —829
Tongue River Basin
Big Horn Reservoir® 2,749 1,875 4,624 0 210 -210
Dome Reservoirs®!? 1,843 188 2,031 923 627 296
Park Reservoir® 7,347 3,015 10,362 3,950 2,880 1,070
Sawmill Lakes Reservoir? 0 1,275 1,275 722 687 35
Tongue River Reservoir? 72,500 6,571 79,071 50,200 42,400 7,800
Twin Lakes Reservoir!! 1,180 2,232 3,412 2,811 2,826 -15

!Change in contents is derived from subtracting the previous water year’s contents from the current water year’s contents.
*Reservoir managed and contents provided by the State of Montana.
3Private reservoir. Contents provided by the State of Wyoming.

*Anchor Reservoir was built to have a usable content of 17,410 acre-feet, but sinkholes and constructed dikes within the area contained by the dam prevent
filling the reservoir to the designed volume. At present, only 9,252 acre-feet have been adjudicated, with the remaining capacity having been eliminated from
the permit.

“Reservoir managed and contents provided by the Bureau of Reclamation.

*Lodge Grass Reservoir (Willow Creek Dam) managed and contents provided by Bureau of Indian Affairs.

"Reservoir managed and contents provided by the State of Wyoming.

$Reservoir managed by Johnson County, Wyoming, and the State of Wyoming. Contents provided by the State of Wyoming.
°Data are combined contents of Muddy Guard No. 1 and Muddy Guard No. 2 Reservoirs.

"Data are combined contents of Dome Lake and Dome Lake No. 1 Reservoir.

"Data are combined contents of Twin Lakes No. 1 and Twin Lakes No. 2 Reservoirs.
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Station description for 06294500 Bighorn River above Tullock Creek, near Bighorn, Montana.
06294500 Bighorn River above Tullock Creek, near Bighorn, Montana

LOCATION.—Lat 46°07"28.10", long 107°28'07.65" referenced to North American Datum of 1983, in
SEVSEYaNEYi sec. 3, T. 4 N., R. 34 E., Treasure County, Hydrologic Unit 10080015, on right bank 1.9 mi
upstream from Tullock Creek, 3.6 mi southwest of Bighorn, 4.5 mi southeast of Custer, and at river mile 3.0.

DRAINAGE AREA.—22,419 mi? Area at site used October 7, 1955, to September 30, 1981, 22,885 mi=.

PERIOD OF RECORD.—October 1981 to present. Previously published as “06294700 Bighorn River at Bighorn,
MT” from 1956-81, and as “06294700 Bighorn River near Custer” from 1945-55. Streamflows are equivalent at
all sites.

GAGE.—Water-stage recorder. Elevation of gage is 2,700 ft, referenced to the North American Vertical Datum of
1988. May 11, 1945, to December 6, 1945, nonrecording gage, and December 7, 1945, to October 6, 1955, water-
stage recorder located 1.7 mi upstream at different elevation. October 7, 1955, to September 30, 1981, located at
site 2.3 mi downstream at different elevation.

REMARKS.— After November 1965, streamflow has been regulated by Bighorn Lake (usable contents,
1,312,000 acre-ft). Major regulation prior to November 1965 occurred from 14 reservoirs in Wyoming and 1 in
Montana with combined usable contents of about 1,400,000 acre-ft. Diversion for irrigation of about 445,200
acres occurs upstream from the station.
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