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Yellowstone Water Budget 
Hydrology
--Hydrologic Cycle
--Geography and Basin Characteristics
--Historic Streamflow and Variability

Water Management
--Dams, Reservoirs and Storage
--Concept of Water Budget / Water Balance
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Hydrologic Cycle
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( Water In   – Water Out ) = Water Balance

(Precip + Inflow) – (Cons. Use) + (Outflow) = Change in Storage

Because water can be stored as groundwater  and in surface 
reservoirs, the Water Balance represents the change in stored 
water over time (daily,  monthly, annual).
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Concept  of Water Budget
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Geography and Basin Characteristics
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Historic Streamflow and Variability
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Ranking of  Annual Discharge Volume From Smallest to Largest
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Climate and Discharge Variability – Corwin Springs
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Water Management

--Dams, Reservoirs and Storage
--Concept of Water Budget / Water Account
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How  is Yellowstone   
Water Managed ?
Who manages it ?

DNRC Water  Right Adjudication
and Administration

DNRC Water Management Bureau
--Statute:  Treaties, Compacts,  
--Watershed Groups 

--MANY other state and federal 
agencies, canal companies, and 
water user groups
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Dams, Reservoirs and Storage
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RESERVOIR        OWNER SOURCE
DAM SURFACE 
AREA (AC) CAPACITY (A PRIORITY VOL USE

WILLOW CREEK RESERVOIR USBIA LODGE GRASS CREEK 36,188 22,900 1868/05/07 22,900 IRRIGATION
GLACIER LAKE DNRC ROCK CREEK 166 4,200 1934/05/14 4,753 SALE
COONEY  RESERVOIR DNRC RED LODGE CREEK 862 28,230 1934/05/14 30,937 SALE
COONEY  RESERVOIR DNRC  TRIB. VOLNEY  CREEK 862 1937/04/01 11,635 SALE
COONEY  RESERVOIR DNRC ROCK CREEK 862 1937/04/01 8,000 SALE
YELLOWTAIL DAM USBR BIGHORN RIVER 17,298 1,427,840 1961/05/05 1,116,000 Multi/F,P,I,R
YELLOWTAIL AFTERBAY USBR BIGHORN RIVER 3,141 1961/05/05 3,141 Multi/F,P,I,R
TONGUE RIVER RESERVOIR DNRC TONGUE RIVER 3,600 79,071 4/21/1937 134,316 SALE

Water Storage Reservoirs in Montana Portion of Yellowstone River Basin    (capacity greater than  1000 acre-
feet)                                                                        
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Yellowtail Dam

Bighorn Reservoir
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Source:  Yellowstone River Conservation District’s Council (YRCDC)
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March 11, 2013

Minimum likely

Maximum likely

50/50 chance

NRCS  Water Supply Forecasting is Critical to Management of  Montana’s  Water
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NRCS  Water Supply Forecasting is Critical to Management of  Montana’s  Water
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( Water In   – Water Out ) = Water Balance

(Precip + Inflow) – (Cons. Use) + (Outflow) = Change in Storage

Because water can be stored as groundwater  and in surface 
reservoirs, the Water Balance represents the change in stored 
water over time (daily,  monthly, annual).
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Concept  of Water Budget
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rain and snow
IN=surface water or groundwater inflow
C=evaporation and transpiration (ET)

OUT=surface water or groundwater outfl

Δ

( )

)

( )

(( )

Change In StPRECIP INFLOW CONSUMPTIVE USE OUTFLO orage

S

P

W

P N OUTI C

−

− ++ =

=

+ + =

ow
Δ S change water stored in watershed=

2015 Montana Water Supply Initiative
Yellowstone River Basin



Water Budget is like a checking-account

CHECK BOOK  
(or  Yellowstone Basin)

Dollars In Dollars Out

Account Balance = $In  - $Out

Over time (monthly or when  balanced)  the account balance 
also represents the change  in $ stored in the account
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When an  entire enterprise uses the same 
checking account for all  finances, things quickly 
get complicated:

Problems:  Multiple parties writing checks; mistakes, checks/deposits not 
recorded;  simultaneous withdrawals ……

The more “users”, the harder it is to account for dollars in and dollars out  and 
the  variation in irregular sources of  income and expenditures.

CONSEQUENCES—more bank  charges (unless there are many more $ 
coming in, than going out), you never know how much you have in the 
bank ?   Can’t plan, make reliable investments, meet obligations.

Dollars In Dollars Out

Account Balance = $In  - $Out
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How is the Yellowstone   
Water Account (Budget) 
Managed ?
Who manages it ?

DNRC Water  Right Adjudication                    
and Water Court Administration provide 
legal framework – but many important 
participants:
--All Water Users (all beneficial uses)
--State, Federal Agencies (Clean Water Act), Tribes
-- DNRC Water Management Bureau

--Statute:  Treaties, Compacts,  
--Watershed Groups                             
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