Ditch and Field Seepage Effects on Shallow Groundwater and River Flow

Alexander G. Fernald'; Steven J. Guldan?; Vincent P. Tidwell3; J. Phillip King?; Carlos G. Ochoa'; S. Yeliz Cevik*; John W. Hawley%; Amber Helmus'; Marquita Ortiz¢; Christopher Brown”

"Dept. of Animal and Range Sciences, New Mexico State Unive s Cruces, NM; 2Dept. of Plant and Environmental Sciences, NMSU, Alcalde, NM; *Hydrology Group, Sandia National Laboratories, Albuguerque, NM; “Dept. of Civil and Geological Engineering, NMSU, Las Cruces, NM, *Hawley Geomatters, Albuguerque, NM, “New Mexico Water Resources Research Institute, Las Cruces, NM, 7Dept. of Geography, NMSU, Las Cruces, NM

WELL TRANSECTS AT
ALCALDE CENTER

SEEPAGE FROM DITCH

* Impoundment tests

Plezometric srfoce one day
Eefors water rlase

SHALLOW GROUNDWATER )7
RESPONSE )

Background Integration

Irrigated river valleys are green swaths across arid regions « Inflow-Outflow tests in
Ty 0

November when no diversions

* Without seepage, groundwater

drops Salll - VALLEY-SCALE

*12% -16 % seepage over
irrigated length of Alcalde
Ditch

WATER BALANCE
* With ditch seepage, water table

starts rising; water quality data
confirm ditch water origin of added
shallow groundwater

Ditch seepage

* With ditch seepage and field
seepage, water table rises and
flowpaths orient more towards river

Acequia system redistributes river flow from
spring snowmelt through shallow groundwater
return flow to fall river flow
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ONGOING MODELING

100-125 cm 1-D (RZWQM) crop

percolation

Along the 9 km-long Alcalde Acequia,

land uses changed over 41 years
from cash crops to pasture and from
agricultural land to residential uses.

In northern New Mexico,
traditional acequias are the
main irrigation systems.
Acequias typically flow all
irrigation season and have
high seepage rates from
earthen beds and banks.

Interest in lining irrigation ditches, land use changes, and
water transfers out of local agriculture combine to make
likely reduced seepage from acequia irrigation systems
with potential loss of seepage benefits.

Effects of ditch and field Irigation seepage on Rio Grande flow
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This study based at the New Mexico State University
Alcalde Science Center is designed to determine the
effects of irrigation system seepage on valley water
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+Additional well transects
*Monthly samples
*Analyzed for all major ions

FORGOTTEN REACH

GAINING RIVER REACH

River stage always
below floodplain water
table

GEOPHYSICAL MODEL

STABLE ISOTOPES

Stable isotope results show no
strong pattern of deep
groundwater upwelling
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* 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

* System Dynamics
(POWERSIM)
incorporation of seepage
and return flow into
interactive Rio Grande
Basin model

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 after

peak runoff season

Modeling will integrate surface water and
groundwater interactions to predict hydrologic
effects of changing land and water use




