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Project Summary 

While groundwater withdrawals in the Eastern Snake River Plain Aquifer increase, the 

number of recharge sources to the aquifer remains the same.  These sources of recharge 

include precipitation, stream and 

river losses, irrigation 

percolation, canal seepage, and 

subsurface flow from tributary 

basins.  Most sources of recharge 

can be measured or closely 

approximated since they occur 

on the surface.  However, flow 

that is underground from 

surrounding basins (also called 

tributary underflow) is much 

more difficult to quantify since it 

occurs beneath the surface.  The 

Eastern Snake River Plain is 

surrounded by 23 tributary 

basins that are believed to 

contribute recharge.  Tributary 

underflow is a key component of recharge in the Eastern Snake Plain Aquifer Model, 

representing approximately 20% of the water budget.   

Several techniques have been developed to estimate underflow from tributary basins of 

the Eastern Snake Plain.  This investigation pursued use of the Langbein method, published in a 

report on the Raft River Basin by Nace et al. (1961).  The Langbein method estimates water 

yield for a basin based on relationships between temperature and potential evapotranspiration.  

Water yield for a basin is the manageable part of the water supply that is potentially available 

for consumptive use.  For the Eastern Snake Plain tributary basins, resulting values of basin 



yield were partitioned to three fates: irrigation ET, surface outflow, and tributary underflow.  

Tributary underflow was calculated as the difference between basin yield and water leaving the 

basin as streamflow and ET from irrigated lands. 

Tributary underflow was calculated annually for each basin as a depth and a volume for 

1980 – 2009.  In some basins, data were lacking during this period of time and techniques were 

developed to approximate this data.  Results showed that some estimates may not have been 

close enough approximations and potential sources of error were reviewed due to the presence 

of negative underflow values (indicates no underflow).  When quality streamflow data were 

present for a basin, calculated values of underflow appeared reasonable.  It was assumed that 

all basins discussed contribute some underflow to the Eastern Snake Plain, thus the negative 

underflow values that were calculated may indicate a temporary cessation of underflow or an 

error in the estimation of missing data.   

While the Langbein method has been previously used to estimate basin yield in basins 

tributary to the Eastern Snake River Plain (Little Lost River basin, Raft River basin), this work 

suggests the values for basin yield may be underestimated and the method of choice not be 

optimal for use in an arid climate such as the Eastern Snake Plain.  Other potential concerns for 

estimating underflow from basin yield are related to the limited information for streamflow and 

imprecision in the application of METRIC (Mapping EvapoTranspiration at high Resolution with 

Internalized Calibration) Evapotranspiration data.   

Finding better estimates of tributary underflow continues to be one of the goals for 

improving the Eastern Snake River Plain Aquifer Model.  While the Langbein method did not 

result in better estimates of tributary underflow for the Eastern Snake Plain, it improved our 

knowledge of the data currently available and helped pave the way towards exploring a 

different and better technique.  For future studies on tributary underflow in the Eastern Snake 

River Plain, each individual basin should be analyzed based on the amount of information 

available for that basin and the type of climate.   

 

Publications Resulting from the Project 

(none) 

 

Undergraduate and Graduate Student Researchers 

Greg Moore has completed 13 graduate credits and aims to complete a masters degree in the Waters of 

the West program at the University of Idaho. 



 

Notable Achievements or Awards 

(nothing to report here; although, the Department of Water Resources continues to fund IWRRI to 

update the Eastern Snake River Plain model data which includes finding improved methods of estimating 

underflow from surrounding tributary basins) 



Information Transfer Program Introduction

During the 2010 Program Year, 104B program and state funds were used to support the Idaho Water
Resources Research Institute Information and Technology Transfer Program. This program includes efforts to
reach all water resource stakeholders in the state, from K to Grave. These efforts included; Water Education
Workshops for Teachers (192 teachers were trained in 11 workshops across Idaho); coordinated with the Twin
Falls Groundwater Quality Improvement Project to develop community/school monitoring projects;
sponsoring the Youth Water Festival in Moscow and Salmon, Idaho; supporting the Steelhead Days held in
Boise, ID; and a state wide water resources seminar series (17 seminars with an average attendance of 25
people per seminar) delivered statewide via a compressed video system.

In addition, during the 2010 Program Year, training opportunities for water professionals were continued
through interactions with the Boise Watershed Center. The IWRRI also developed or sponsored four water
resources workshops, conferences and symposia focusing on specific water resources issues of interest across
the state, region and nation. These meetings were: the University Council on Water Resources annual
conference held in Seattle, WA in July of 2010; a Water Resources Economics workshop for the Pacific
Northwest Regional Office of the US Bureau of Reclamation, held in Boise, ID in August of 2010; the
Palouse Water Summit, held in Moscow, ID, in October 2010; the Idaho Water Users Conference, held in
Boise, ID in January 2011. IWRRI also collaborated with the Water Research Institutes in Colorado,
Montana, Oregon and Washington in the planning of a regional water resources conference focusing on the
issues associated with exempt domestic wells. This conference will be held during the FY 2011 project period
in Walla Walla, WA. Finally, the IWRRI continued its support of the new Idaho State Chapter of the
American Water Resources Association by recruiting members and providing sponsorship and publicity for
several of its events.

In addition to these activities, one Information Transfer project was completed during the 2010 Program Year
assess the economic impacts of water transfers within the Magic Valley (Twin Falls area) of Idaho, which is
part of the Snake Plane aquifer which is currently undergoing the largest water rights adjudication effort in the
United States.
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USGS Summer Intern Program

None.
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Student Support

Category Section 104 Base
Grant

Section 104 NCGP
Award

NIWR-USGS
Internship

Supplemental
Awards Total

Undergraduate 0 0 0 0 0
Masters 10 0 0 0 10
Ph.D. 2 0 0 0 2

Post-Doc. 1 0 0 0 1
Total 13 0 0 0 13

1



Notable Awards and Achievements

For Project 2009ID139B, Dr. Sridhar (PI) and his team's work was reported in the Regional Newspapers. Both
Coeur d'Alene Press and Spokesman Review carried the article on climate change and water availability
issues based on the presentation given by Dr. Sridhar in July, 2010 at Coeur d'Alene Advisory Council
Meeting.
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