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Figure 1:  Montana and Wyoming with Yellowstone River Basin, Yellowstone National Park and Project Area.
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0 1 "' Up~l,sam rn 

O, = TnbullJ!ies 
Q • = Gr~nidMlrer 

0 11 - RM1m Flows 

Grooocl'warer 

GW, " Grounmw:itor fn 
GW,:i = From Slresmllo!i 

RC = ReCMlge 
GW,. = Retl1111 Ho1vs 

Ourtffows 

SurfEtCe Waler 

0 0 " Downstre{Jl11 Out 

GW0 = Slrwmffemt l~ 
D = Divorsions 

GW0 = Gwumiw<1ter Oul 
Qr.., .. To SJceemuow 
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Forecast 

L.l...., Forecast Peiiod is Ap1·il 1- July 31 
AilpHdlcltdncldi1playtd\""-or1 calallo!ffli»~

On• normal yur, ~8,:186 ao-t-fttl or ,n
'JRSF gagt from April I - July 31 (bawd 
lbe1ollllllfUll11,lflou,froml999102020).
J4,0i6 acrt. fttt (or 70%} oflhi~ flow il 
builtupathightlt1:atiomduringthewinie,-mdspriog
rnnmnderof&wis&omra.inti.'etlfs btn.~April 
July 31. Tbemediann1iofallmlheforecas111"aduriogthi
pttiod is 7.5 inches but ea,i \'II)' COilSlderably
ninfaU(7.5 in) producnabo111ll.?05 Kno-
bawd on D~-:RC ra infall runoffmod" I tt
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Snowmo•RuftoflatUSGS T•1C11Rl~e,~blli;lwS.f. T-R-

• oo. • -- • -- • ..., c,_ 
&OIU ,;nowmell. ••n,;J is rlu,utimoted 
flawcmly fromJnD>111ttit"*.CurtftlJ 

informalioni!ldic:at6 1halthe1021 
~MLLodlhart (Elev. at6400n)SNE.and ~Waklron{Elev.at5600ft) SWEand runoff&omaccumulated mowpad: is 
preaptta!ion. precC)itatioo. 

pr"dic1edtobelikecoodi1ions Doubk-didc to enlarge 
obsen·edin201 7 and2020. The error 
aswriatf'd uith 1bt Much forttasi" 

- SnowpKk cooditioo.5 {Soow Watt<" Equi\-alml ~ SWE) 11 ~ N1tun1l R.esoun:e Cooserva1ioo Sen ice (NRCS) +/. -t8 ,., meaniagtheprediclioooould 
Mt I od;hart aruJ WJl<lrm SNOTFJ sues ~ trending norroal 10 below normal as of March l. ) l1. Loc:kbarl ,·aiy&ombelow11ormal.towe1 
i~a r JO;;% ofrht median (Fi~ I) and Waldron i5 ar 86% of1ht medi:rn (Fig,n 2). SWE5tattNiout=«:b coodilions(Figure3). Theerrorlll1lge 
hightt thaa norm.al in~ f.all and urly wu:dttbut 1w .wll'.t d«lint<l begim,ing tll. Jamwy. PrKipitatioo ha~ bffn inMMcbi, hi~stbecau.selhe 
far above normal II high and low t le..-.tiom hlll is oot being s1ored as wowpack likely becauw ofbi.ghe-th.all 1DOUD.taillscanst:illaccumulateso.ow 
oorwa.l tm!:pffatw"eS io tbe DlOU111ains. February's cold ~11 and tteord wizutt storm SUttttded io res1ori:og fortheoutw,·tt"almooths. 
SDO\l'J)Kktoalmost11onualle,:els.,improvingv,ba1wouldha,'ebttn1belowu'el1lgtyear. Ho,,,l'Vff. drougbt 
conditions m.1.y ,:k.~lop dq>mding 00. ltD1pft11rurn at high e~n,tions ou,r !ht -:a nm montm. As of }.hrrb I . Urhtrt i.,anonnalamonn1 (7.S 
dM! moootaim i.ho11ld ha\~ attumlllatl'd almost (SO,•) oftht 1\-iD.t= Iota.I 5.<IOW. inchtt)of niiu fromApril l -Jury· EffK~ot R•non T.ionRN.,. W•tor!lupplJForeaSI 

Jl,1bt101alr1U1offisprtd.ic1td tobt 
-The United Sunes ~ologKal Sur,."ey (USGS) gage ~ Tetoo. Rfrtr Bf,low South Fotk~u Cbo11eau ~ ,.9:16 acrt- ftt1.llusisl6.JiOaut­ ·~~".!::, 
{lRSF) i., ffill ui a,n"1" basrl1ow. This gage j5 ~1...t ~uonally by USGS and u 1yp1c.Uy brought~ on ftt1 mort !lmn norm~L Acyexcen 
o.-bdDr.,Aprillsr i 7.

).Uitrains!Uormor

ra.in ( . .,.~than ~u,chH) tould 

iocrtase!Mvo~!illbslaotially 

(Figutt4 t 

- l1ie National Wnlhtt Sen ice (NV/$) 011t.mon1b 0111look 
cooldbea-..~tter}~•lhan2019or 

indifal

inches&omApril l10July 31, 2021 

H normal prtt ipitaliou and normal 
2020.Forrdnence.both2019and 

lfmptruurtt for Cean'II Mootana, w,lh an equal ctwice of being sligb1ly 'Ibo,~ or below 1,·enge. l1ie El Nido 
2020hadrnorethmil2iochHofra.in 

Sou~ Oscillinon (ENSO) P,cific Ocean 
Nino 

index. lli • ~ of,.ilethff"equatooal condiu= known as El &om.April \-July31.11ietfftfllOf 
(1"·,mn :,_n,::ldtyforMomana) ocLa Nuia (cold and"'·"') tould~,~lop...d ~eweather-aJ,oog the uctts ni11 nt ,i sualiud in figurt 4 

Rod.1· Mow,taill Froot CUmruly. La Niiia cowiilions .,xm w:ilh coldtt wa sw-fac" ~tllR:I. La Niii.a has asioches 11lxn~11<1oual. 
cOlllribl11ed lo the wtt coaditiow so far Ibis yearblll is Jll"OJK!ed {~♦ chance) to traasilion to ENSO-oeutral 
ber,,;eea April and June. lm"Ullllg La :••ilia may ton1inut 10 inllutnct Mon1au. 1'-Ulhtr in 1ht nur-itrm bUI 

lnlsoby ~hy. 

~TheDNRC_..nrdffllRDSll'aloWIMICSmrltlodlllar,1111111 
DtislD!llestpratllCef,tnd~judpent.laea11¥fareitallrtCIIIINI$ 
in;eRlllly.l'leae,mnllderlhe~--~~Wlll\eKII 
model..taenUSM11ttltp,edct:edllowln,our~proce,s 

~Into: Tlldcllllvthe, 
~DMIC 
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DEPARTMENT OF NATURAL RESOURCES 
AND CONSERVATION 

Water Resources Division 

1424 9th Ave, Helena, MT 59620-1601 Phone: (406) 444-6601 Fax: (406) 444-0533 

GREG GIANFORTE, GOVERNOR 1539 ELEVENTH A VENUE 

--STATE OF MONTANA-----
DIRECTOR'S OFFICE: (406) 444-2074 PO BOX 201601 
FAX: (406) 444-2684 HELENA, MONTANA 59620-1601 

April 20, 2021 
Bureau of Reclamation 
Water Resources and Planning Division 
Attn: Ms. A vra Morgan 
P.O. Box 25007, MS 86-69200 
Denver, CO 80225 

RE: WaterSMART Applied Science Grants for Fiscal Year 2021 (R21AS00289) 
Montana DNRC - Enhancing Hydrologic Modeling and Water Supply Forecasting in Montana's Upper 
Yellowstone Basin - OFFICIAL RESOLUTION 

Dear Ms. Morgan, 

The Montana Department of Natural Resources and Conservation (DNRC) is pleased to submit a proposal for a 
Bureau of Reclamation Applied Science Project Grant. Staff from DNRC's Water Management Bureau, within 
the Water Resources Division (the Division), will be leading the effort to improve water measurement in 
Montana's iconic Upper Yellowstone River watershed with the goal of developing a water balance model that 
will deliver multi-functional drought planning tools to local stakeholders. This project is in direct support of 
ongoing, locally led drought planning in the area. 

As the Water Resources Division Administrator, I have the legal authority to enter into a cooperative financial 
assistance agreement with the Bureau of Reclamation. The Water Resources Division has the capability to 
provide the in-kind and direct funding, along with third-party contributions, to meet the project objectives 
proposed. The Water Management Bureau will work with Reclamation to meet established deadlines for 
entering into a cooperative financial assistance agreement. 

DNRC has reviewed this application and supports this project because it will help Montana community 
members in the Upper Yellowstone River watershed better understand water supply and determine management 
actions that will build drought resilience. Through the development of a water balance model that will examine 
predictive water supply and demand scenarios as well as refinement of stream forecasting and early warning tool 
for drought, this project will provide robust and replicable products that will help build drought resilience in 
other watersheds across Montana. Thank you for your thoughtful consideration of this project. 

Anna Pakenha Ste enson, Administrator 
Water Resourc s Division, Montana DNRC ���������	�
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Shannon W. Holmes Hal Haefs 
Public Works Director Water I Sewer 

Martha O'Rourke Craig Hahn 
Project Manager Streets 

Almira Johansson Rich Stordalen 
Administrative Assistant Solid Waste 

Russell Smith Eric Schneider 
Waste Reclamation Facility 330 Bennett Street Parks 

Livingston, MT 59047 
Phone: (406) 222-5667 

www.livingstonmontana .org 

March 22, 2021 

Ms. Avra Morgan 
Program Analyst 
Bureau of Reclamation 
Water Resources and Planning Division 
PO Box 25007 
Denver, CO 80225 

Ms. Morgan, 

I am writing on behalf of The City of Livingston to express my support for the Montana Department of Natural Resources 
and Conservation's (DNRC) application for a Bureau of Reclamation Applied Science grant for fiscal year 2021. The 
project, entitled "Enhancing Hydrologic Modeling and Water Supply Forecasting in Montana's Upper Yellowstone Basin" 
would provide valuable tools in support of current locally led water management efforts. This grant would greatly 
benefit the City of Livingston to fund the monitoring, water balance, hydrologic modeling and water supply forecasting 
efforts for future growth in and around the city limits. 

The Upper Yellowstone River is subject to frequent droughts due to increasingly earlier snowmelt runoff. Water 
availability has had negative impacts on irrigators, fishing outfitters, and aquatic species including the ever-threatened 
Yellowstone cutthroat trout. Several data collection efforts have taken place in the upper portions of the Yellowstone 
River however these efforts have fallen short in providing enough data for effective water management decisions to be 
made. Watershed residents have come together under the Upper Yellowstone Watershed Group to address drought 
through adaptation planning. The group has identified the need to better understand water use and availability in the 
watershed; this project would help them meet that goal. 

Sincerely, 

~~~t~·aL 
Shannon Holmes 
Director of Public Works 
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MARS 
MONTANA AQUATIC 
RESOURCES SERVICES 

Ms. Avra Morgan 
Program Analyst 
Bureau of Reclamation, Water Resources and Planning Division 
PO Box 25007 
Denver, CO 80225 

Ms. Morgan, 

I am writing on behalf of Montana Aquatic Resources Services (MARS) to express my support for the 
Montana Department of Natural Resources and Conservation's (DNRC) application for a Bureau of 
Reclamation Applied Science grant for fiscal year 2021. The project, entitled "Enhancing Hydrologic 
Modeling and Water Supply Forecasting in Montana's Upper Yellowstone Basin" would provide valuable 
tools in support of current locally led water management efforts. 

The Upper Yellowstone River is subject to frequent droughts due to increasingly earlier snowmelt runoff. 
Water availability has had negative impacts on irrigators, fishing outfitters, and aquatic species including 
the ever-threatened Yellowstone cutthroat trout. Several data collection efforts have taken place in the 
upper portions of the Yellowstone River however these efforts have fallen short in providing enough data 
for effective water management decisions to be made. Watershed residents have come together under the 
Upper Yellowstone Watershed Group to address drought through adaptation planning. The group has 
identified the need to better understand water use and availability in the watershed; this project would 
help them meet that goal. 

As the Executive Director with MARS, I am involved in the Upper Yellowstone watershed as a member of 
the Steering Committee, and also as a volunteer to support efforts and projects as necessary. This project 
would help support the work of my organization by providing tools and resources to communicate and 
understand the complexities of the water budget and hydrology in the valley. MARS is committed to 
supporting this project through communication and collaboration of data collection and sharing. Also, we 
can help with in-kind support as necessary. We are able to contribute 20 hours x $75/hour, in the amount 
$1500. 

I urge you to support local water management in the Upper Yellowstone Watershed by funding DNRC's 
grant application for "Enhancing Hydrologic Modeling and Water Supply Forecasting in Montana's Upper 
Yellowstone Basin ." 

Thank you for your consideration of grant funds to support this study. If you have any questions, please 
feel free to contact me at 406-579-2355. 

Wendy Weaver, Executive Director 
Montana Aquatic Resources Services ���������	���
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