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Introduction
The eastern half of Laramie County in southeastern Wyoming depends heavily on the Ogallala Aquifer for water, 
particularly for agricultural use. As is the case across the aquifer, withdrawal rates in this area are higher than recharge 
rates, causing significant drops in groundwater levels. In 2014, the Laramie County Commissioners convened a steering 
committee of groundwater users to discuss what – if anything – should be done about the declining aquifer levels. A 
big question was whether the communities want to stabilize the aquifer at current levels, allow but manage aquifer 
decline, or recover groundwater to an earlier level. Not knowing the economic impacts of the different proposed goals 
and strategies was one hurdle the steering committee faced in answering this question.

Objectives
We estimate the farm-level economic impacts of alternative strategies for reducing overall water use, including 1) 
Allocation, which would restrict irrigators to pumping only a specified number of acre-inches each irrigation season 
(Nebraska already enforces allocations in several districts across the state); and 2) Buyout, which would ask irrigators 
to voluntarily relinquish their water rights on some irrigated acres in exchange for a payment (this type of program 
existed in Laramie County from 2010 to 2015).

Materials and Methods
We use a farm-level dynamic optimization model to determine the potential economic impacts of these two 
alternative groundwater management strategies (allocation and buyout) relative to a baseline scenario, in which no 
active strategy is undertaken to maintain or recover aquifer levels. We assume farmers respond to reduced water 
supplies by either irrigating the same crops with less water, switching to crops that use less water, or switching to 
dryland farming. The model has economic (optimal crop mixes on five representative farms), hydrologic (dynamic 
relationships between groundwater use and saturated thickness, depth to water levels, and well pumping capacity), and 
agronomic (relationships between water application levels and crop yields) components. Figure 1 indicates approximate 
representative farm locations.

Results and Discussion
We report changes in economic returns over variable costs, water withdrawn, and depth to water for all strategies 
on an annual basis over a 40-year study period. Outcomes for each management strategy varies for each of the five 
representative farms, due to local differences in aquifer levels and recharge profiles. Results indicate the trade-off users 
face between using water today versus conserving it for the future.
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Allocation. For farms already feeling the effects of aquifer depletion – maybe as reduced pumping capacity – the 
economic impacts of an allocation strategy are lower because their farming system is already well-adapted for limited 
water. Representative farms in this situation experience minimal reduction in water use (between 0 and 6%) and returns 
over variable costs (between 0 and 7%) relative to a baseline scenario. In contrast, farms not yet feeling the effects of 
aquifer declines – those currently able to fully irrigate on all of their pivots – would experience larger economic impacts 
from an allocation strategy. Representative farms in this situation experience more significant reduction in water use 
(between 20 and 32%) and returns over variable costs (between 11 and 21%) for an allocation of 12 acre-inches applied 
water per year, relative to a baseline scenario of no action. The more hydrology varies within a community, the more 
difficult to choose one management strategy that benefits – or at least does not harm – all water users in a community.

Buyout. If an external source of funding is found to support a buyout program, economic returns and water conservation 
outcomes can both be positive. Buyout price is based on our estimate of the difference in net returns over variable 
costs between irrigated and dryland crops in the region. Representative farms convert between 40% and 60% of acres 
more from irrigated production to dryland rotation relative to the baseline by the end of the 40-year study period. This 
results in between 0 and 32% increased water conservation relative to the baseline. Economic and hydrologic benefits 
of a buyout program also depend on whether pivots near those enrolled in the program are restricted to historical 
consumptive use. If there is no restriction, economic benefits to remaining pivots are higher, but hydrologic benefits 
are lower.

Model results depend upon strong hydrology assumptions; more realistic hydrologic studies are needed to make 
the economic results more realistic. Further, community-level impacts of alternative management strategies (on for 
example county-level employment and income levels) have not yet been estimated. Results are nonetheless a first step 
towards understanding the economic tradeoffs associated with using water today versus conserving it for the future.
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Figure 1. Representative farms (red font 
indicates less favorable hydrology). 

mailto:kristi.hansen@uwyo.edu



