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Primary Objective:

To answer the question:
How does seepage from
Irrigation ditches and
flood-irrigated fields affect
shallow groundwater
return flow and river flow
In irrigated corridors in
semi-arid regions?

Study site: NMSU - Alcalde Sustainable
Agriculture Science Center




Ongoing USDA CSREES-funded study to determine
seepage effects on Rio Grande flow
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Five Research Questions Addressed to

1)
2)
3)
4)

o)

Accomplish Primary Objective:

What is the amount and timing of irrigation ditch
seepage recharge to shallow groundwater?

|s seepage from flood-irrigated fields a significant
source of recharge to shallow groundwater?

What are the rates and timing of shallow groundwater
extraction by riparian vegetation evapotranspiration?

What are contributions of ditch and field seepage to
groundwater return flow and river flow?

What are the projected effects of future management
scenarios on timing and magnitude of seepage,
groundwater return flow and river flow?



Impoundment seepage results:

*Average seepage loss of 11.3
cm/day

*At least 5 % of total ditch flow
lost to seepage at Alcalde
Science Center




Inflow-outflow
seepage results

e Stable flow conditions
with no irrigation
diversions

54.5 cfs inflow j___f'i_: AR
=1 Science Center 4 '..
*45.6 cfs outflow e Tl e

*16 % seepage over length
of Alcalde Ditch

== Propery boundaries

N
‘%“ Meters @ Sillingwells
N 0 500 1,000 2000



Shallow groundwater response to seepage

+ Three transects of 2" & Fs ™
wells: A,B,andC | . o

 Water level readings
since March 2002

o Water quality
sampling since
July 2003
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Shilling wells
Installad experimental walls

Pre-existing collaborator wells

Automated water eCording
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Water level ASL (m)

Water levels in transect B during 2006
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Modeling Components

1-D (RZWQM and Hydrus-1D) field seepage
2-D (Hydrus-2D) crop and ditch seepage to
shallow groundwater

3-D (MODFLOW) seepage, groundwater flow,

and return flow along Alcalde Ditch and larger
valley

RIP-ET riparian evapotranspiration

System Dynamics Model incorporation of
seepage and return flow into interactive Rio
Grande Basin



Percolation plots

Objectives:

e Calculate water transport velocity and water flux into
the aquifer after flood irrigation.

* Determine the water budget of three different soll
profiles following flood irrigation.

« Characterize the shallow groundwater response to
different amounts of flood irrigation.




Preliminary results: Soil moisture
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Preliminary results: Water level response

Plot 5 (Abiquiu-Peralta complex soil)
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Sandy-loam

Sand and Gravel

Basin fill deposits



Riparian ET Methods

Use RIP-ET model for overall ET estimate

* RIP-ET model: uses plant ecophysiology, water table depths,
and climate data to estimate ET

» Use plot data to form plant functional sub-groups and map
using GIS

* ET point estimates (Remote sensing/flux towers? Sap flow?
Correlations with local alfalfa ET?)




Regional Geohydrologic Modeling:

Literature review of existing models

Developing geological model for the modeling area
Developing model input layers by using ArcGis
Field work

Survey development

Updating land use coverages for 2005

Return flow calculations




Preliminary Conclusions

Acequia systems act as aquifer storage and
recovery

Net reduction in losses to atmosphere from
storage for 1-3 months underground

Return flow provides wet water downstream
when most needed after peak runoff season

Modeling Is integrating surface water and
groundwater interactions to predict hydrologic
effects of changing land use, water use, and
climate



Impacts and Outputs
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Manuscripts Planned for 2008
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The work that this project funds has
gained considerable interest and support:

For example:

Resolution passed in 2007 at 8th
Annual Congreso de las Acequias,
Santa Fe, NM, indicating interest In
and support for enhancement of
research, including new state-funded
water resource specialist position to be
located in north-central New Mexico.
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