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Outputs 

Activities 
Hydrologic field work involved measuring seepage rates in irrigation canals, identifying areas of 
groundwater return flow to rivers, and validating spatial characteristics of irrigation systems. Spatial 
analysis was used to delineate primary areas of irrigation and groundwater recharge.  Statistical analysis 
was used to estimate temporal trends in irrigation practices and groundwater return flows and 
relationships among irrigation practices, streamflow, and return flows. We created a water budget 
model for the watershed that includes unregulated stream flow, groundwater recharge from 
precipitation and stream channel seepage, reservoir evaporation, irrigation diversion, canal evaporation, 
transpiration from canal-side vegetation, canal seepage to groundwater, return flow to streams, 
irrigation application seepage and evaporation, crop evapotranspiration, and other consumptive uses. 
Other models, including a detailed MODFLOW simulation of groundwater-surface water interactions in 
the primary canal-irrigated areas, allow prediction of groundwater recharge and streamflow under 
different water management scenarios. 

Social science researchers conducted over 50 formal interviews with watershed stakeholders and 
decision-makers, quantified water use in new subdivisions in comparison to that on irrigated agricultural 
lands, and identified gaps in planning, governance structures, and communication that have the 
potential to result in negative effects on groundwater levels and water management in landscapes 
consisting of a patchwork of subdivisions and agricultural lands.  

Events 
All or part of eight meetings of the Henry’s Fork Watershed Council, including a full-day field trip in July 
2010, was devoted to the project. Over 50 people attended the field trip, including state legislators and 
staff representing U.S. Senate and House members.   

Products 
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The project produced hydrologic models and accompanying user guides that are currently being used by 
government agencies, technical reports, a web site, a 24-page education and outreach booklet, and 
student theses and degrees. The technical reports and outreach booklet are posted on the project web 
site http://humboldt.edu/henrysfork. Two graduate students completed master’s degrees, in 
Environment and Community and Mathematical Modeling, respectively. A third will complete his degree 
in Environmental Resources Engineering this academic year. One undergraduate student who worked on 
the project will graduate in Environmental Education and Interpretation; the outreach booklet, which 
she designed, is a major component of her portfolio. 

Dissemination 
In addition to presentations given to the Watershed Council, we gave seven presentations at national 
professional conferences, five presentations to agencies and organizations at local and regional venues, 
three university seminars, and presentations to each of the three county planning and zoning 
commissions in the watershed. The education and outreach booklet was written for watershed 
stakeholders, residents, and decision-makers and was made available throughout the watershed at 
visitor’s centers, offices of agencies and NGOs, and businesses. 

Outcomes/Impacts 
Over the course of the project, watershed stakeholders and decision-makers showed substantial 
changes in knowledge as a result of the project.  

Our major research findings are 1) irrigated agriculture consumptively uses only about 30% of the total 
water withdrawn for irrigation—less than 14% of the basin’s annual water supply, 2) seepage from 
irrigation conveyance and application contributes two-thirds of the recharge to the shallow aquifers, 
which provide all of the watershed’s domestic, commercial and industrial water supply, and 3) 
consumptive use rates on a per acre basis do not differ significantly between irrigated agricultural land 
and former agricultural lands that have recently been subdivided and developed.  

Although flow in certain stream reaches at certain times of year is greatly altered by irrigation water 
management, total consumptive use of water is relatively small. Most of the difference between 
withdrawal and consumptive use recharges groundwater, which re-appears as surface water down-
gradient. This groundwater and its emergent springs provide a readily accessible source of water for 
domestic/commercial/industrial use and for groundwater irrigation, provides surface flow for 
downstream irrigators, and supports wetland communities and associated ecosystem services. On the 
other hand, in stream reaches where flow is seasonally reduced by irrigation storage and/or diversion, 
fish and wildlife resources and ecosystem processes are compromised.  Some of these reaches support 
species of concern, including native cutthroat trout. Increasing streamflow in reaches critical to 
cutthroat trout necessitates decreasing rates of irrigation diversion, which, in turn, decreases the 
primary source of groundwater recharge. Although the results of our project cannot evaluate the 
relative socioeconomic valuation of cutthroat trout restoration versus decreased groundwater recharge, 
it has provided models and data that are being used to quantify the hydrologic tradeoffs of various 
fisheries and water management actions.  

http://humboldt.edu/henrysfork
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One of the goals of the project was to assess the hydrologic effects of conversion of irrigated agricultural 
land to suburban, exurban and resort uses. Although water use rates per acre do not differ among land 
use types, subdivisions tend to use more groundwater and less surface water than the agricultural land 
they replaced. Furthermore, small canal companies and remaining farmers find it increasingly difficult to 
maintain and operate their canal-based irrigation systems as large areas of agricultural lands are 
fragmented into a patchwork of developed lands and smaller agricultural parcels. Thus, development 
has the potential to increase demands on groundwater while reducing recharge incidental to irrigation 
conveyance. Our educational materials target land-use planners, subdivision residents, and canal 
company managers and recommend ways to minimize the potential negative effects of subdivision on 
groundwater. 

We anticipate that water managers, stakeholders, land use planners, and water users will begin to 
transform knowledge produced by this project into actions within three years. 

Publications 
Liegel, L.H. 2011. Landscapes in Transition: Exploring the Intersections Between Land Use Planning and 
Water Management in Henry’s Fork Watershed, ID. M.A. Thesis, Humboldt State University, Arcata, CA. 
http://humboldt-dspace.calstate.edu/xmlui/handle/2148/717   

Peterson, K.D. 2011. An Analytical Model of Surface Water/Groundwater Interactions in a Western 
Watershed Experiencing Changes to Water and Land Use. M.S. Thesis, Humboldt State University, 
Arcata, CA. http://humboldt-dspace.calstate.edu/xmlui/handle/2148/808 

Van Kirk, R. and 13 co-authors. 2012. In the Henry’s Fork Watershed, Every Drop Leaves a Ripple: A 
guide to hydrology and water management. http://humboldt.edu/henrysfork  

Participants 

Senior Personnel 
Rob Van Kirk, Project Director: Performed administrative functions; presented information at Henry’s 
Fork Watershed Council meetings, professional conferences, technical work sessions, and university 
seminars; performed and supervised hydrologic modeling and analysis.  Thesis advisor to Kimberly 
Peterson. 

J. Mark Baker and Yvonne Everett, Co-directors. Supervised formal stakeholder interviews, interpreted 
land and water use data, prepared manuscripts.  Thesis advisors to Lora Liegel.    

Brad Finney, Co-director. Performed and supervised technical aspects of groundwater modeling, 
attended World Environmental and Water Resources Congress .  Thesis advisor to Brian Apple. 

Steve Steinberg, Co-director. Developed project web site, supervised production of publication-quality 
posters and graphics. 

http://humboldt-dspace.calstate.edu/xmlui/handle/2148/717
http://humboldt-dspace.calstate.edu/xmlui/handle/2148/808
http://humboldt.edu/henrysfork
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Steve Trafton (replaced mid-project by Kim Ragotzkie; see “Project Modifications” below), Henry’s Fork 
Foundation. Co-facilitated meetings of Henry’s Fork Watershed Council, delivered presentations to 
county planning and zoning commissions.  

Amy Verbeten, Friends of the Teton River. Attended Henry’s Fork Watershed Council meetings, led 
Watershed Council through review of educational booklet, delivered oral presentation at American 
Water Resources Association summer specialty conference, delivered presentations to county planning 
and zoning commissions.  Supervised Veronica Orosz. 

Dale Swenson, Fremont-Madison Irrigation District. Co-facilitated meetings of Henry’s Fork Watershed 
Council. 

Graduate Students 
Kimberly Peterson: Completed M.S. degree, delivered oral presentation at World Environmental and 
Water Resources Congress.   

Brian Apple: Will complete M.S. degree in 2013, developed groundwater model, delivered oral 
presentation at World Environmental and Water Resources Congress. 

Lora Liegel: Completed M.A. degree, delivered oral presentation at World Environmental and Water 
Resources Congress. 

Undergraduate Student 
Veronica Orosz: Will complete B.S. degree in 2013, designed outreach booklet, delivered oral 
presentation at American Water Resources Association summer specialty conference. 

Research Assistant 
Jason Barnes: Maintained web site, assisted in production of maps and graphics.   

Partner Organizations 
Project team includes nongovernmental organizations in watershed; personnel from these organizations 
and roles/activities are listed above. 

Collaborators and contacts 
During year two of the project, a formal collaboration was established with the U.S. Bureau of 
Reclamation (USBR), which is undertaking a study of water supply and options for increasing availability 
of water for irrigation in the Henry’s Fork Watershed. To minimize duplication of effort and to maximize 
the resources available to the USBR to evaluate potential management alternatives, the Henry’s Fork 
Watershed Council facilitated the collaboration between our project and the USBR. This collaboration 
was strengthened during our project’s third year, via a broadly attended technical work session at USBR 
Snake River Area Office, several smaller technical work sessions, and joint presentations by our team 
and the USBR project team at the Henry’s Fork Watershed Council.  Our project has provided the USBR 
with a water budget model and component groundwater-surface water models, primary data on water 
diversion and use, and an ecological flow needs assessment.  
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Training or professional development 
Three graduate students and one undergraduate student received training through their participation in 
the project.  All four students presented their work orally at professional conferences. 

Target Audiences 
The primary target audiences of the project are water management agencies, irrigators, developers, 
state/county/municipal decision-makers and planners, and conservation groups within the watershed. 
Secondary audiences include interested watershed residents who are not directly involved in water 
management, water use, or land and water conservation. The larger water resources research and 
management community outside of the study area was targeted during third year of the project, 
through presentations at national and international conferences. 

Efforts 
We delivered science-based knowledge to watershed stakeholders at eight meetings of the Henry’s Fork 
Watershed Council.  The last two of these meetings were work sessions devoted to developing and 
editing the education/outreach booklet. Using its formal Watershed Integrity Review and Evaluation 
process, the Watershed Council endorsed the final contents of the booklet at the end of the second 
work session. We presented our findings and recommendations to the planning and zoning commissions 
of each of the three counties in the project watershed. 

Project Modifications 
Although the research aspects of the project were completed as proposed at the end of calendar year 
2011, the final stakeholder meeting was held in January 2012 rather than in November 2011, as 
originally proposed.  As a result, we requested and received a one-year, no-cost extension of the project. 
Steve Trafton, senior project personnel and representative on the project team of the Henry’s Fork 
Foundation, left his position there in early 2011. He was replaced on the project team by Kim Ragotzkie, 
the Foundation’s Stewardship Director, who co-facilitated meetings of the Henry’s Fork Watershed 
Council and contributed to information dissemination activities in the project area.  
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