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OUTLINE

e Water conservation by NM hydrologic region related to
withdrawals vs depletions
— High Plains Aquifer

e Relict groundwater aquifers

» Efficiency

— Upper Rio Grande — Acequias
* Runoff producing and receiving regions
* Surface water-connected aquifers
e Gaining and losing surface water groundwater interactions
e Return flows

— Lower Rio Grande - Efficiency and total water use (Ward)
e Efficiency leads to pressure on depletions

e Solutions vary by region
— Need solutions appropriate for hydrologic region
— Need statewide water budget to integrate regional solutions



AQUIFERS OF THE LOWER 48 — Hydrologic diversity

Ftional Atlas of the United Sta



Aquifers of New Mexico — Hydrologic Diversity
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Conservation in regions of relict groundwater compared to
surface water-connected groundwater
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GROUNDWATER DEPLETION = Recharge - Abstraction
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Figure 1. (a) Simulated average groundwater recharge by PCR- GLOBWB (b) total groundwater abstraction for the year
2000 and (c) groundwater depletion for the year 2000 (all in mm a H (Wada et al., 2010)



Gravity-based groundwater change assessment
High Plains Aquifer — depletion in south, recharge in north
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Satellite data may enable improved management of regional groundwater reserves.



USGS HIGH PLAINS AQUIFER STUDY — Water levels drop in mined groundwater

NM
Clo

u} a0 00 hfles

S —

0 50 100 Kilometers

& Plginview
& ‘bbock
TX
Big
pring

EXPLANATION
@ cities = 20,000 people

Altitude of land surface,
inft above HGVYD 29

_?Bm

1|

102w 104w
|r =

WYONING
4Hi

i
A
: -
LN } .
T
r N’
JEH
COLORADY
-
; . |
a7 - -
*__m-J CRLATIONA I
(C=h L |
'tg: EXPLANATION
- ) ! n.’:.'.':::l leval change J
e

r
NEW MEXTOO L E

3| .
“»
w
1|
03 5 TE 100 Miles j

0 25 51 75 MO Kilemeters

N

Alhers Fqual-Area Conic projaction

Standard paralials 75 30° and 45730, cantral maridan -100°

Boeth American Datum of 1960 [MAD &3]

Fugiiiter baamdary feam 08 {010 sreas of litts

arno saturstad thicknass snd falts from
Gubentag and nihars (1384) and Cadarsirand and
Becker [1%55%, 1953h|

McGuire, V.L., 2013, Water-level and storage changes in the High Plains aquifer, predevelopment to 2011 and
2009-11: U.S. Geological Survey Scientific Investigations Report 2012-5291, 15 p.



Agricultural water conservation in the
high plains aquifer region

By the time recharge reaches aquifer depth,
there won’t be an aquifer - John Shomaker

Maximize agricultural yield
Low water use plants
Targeted water delivery (drip, etc...)
Irrigation efficiency



Figure 55. Open basins
along the Rio Grande generally
contribute surface waler lo the
Rio Grande; closad basins ail
dislance from the river generally
have no surface-waler outflow. 5

EXPLANATION

Clased basins that have internal
surface-water drainage

Open basins that can contribute
surface water to the Rio Grande
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RUNOFF
PRODUCTION

Flate 13
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GAINING RIVER

*River below floodplain water table,
gains water from groundwater

A GAINING STREAM
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Figure 12. Interaction of streams and ground water.
{Modified from Winter and others, 1998.)
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Irficziion — Grouneweisr — River Conngciors
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Water budget

Alcalde Acequia three year (2005-2007) averaged water balance.

Component

Amount from canal
diversion (%)

Range (%)

Surface water return flow

Turnouts
Crop field tailwater
Canal outflow

Ground water return flow

Ditch seepage
Deep percolation

Evapotranspiration

9.5
8.9
40.9
12.1
21.2
7.4

Total

100.0

Oto 14
0to 19
28to 67
Stol7
9to 32
1to 15
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Rio Grande above Rio Chama - Water table fully recharged every year
* Recharge exceeds abstractions
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River flow and delayed return flow

* Higher flow in downstream river in response to delayed
groundwater return flow at the end of the irrigation season.

*The irrigation systems collectively take spring and summer runoff
from the river and retransmits the flow to later in the year through
seepage and groundwater return flow
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Agricultural water conservation in the gaining
Rio Grande river reaches of northern NM

Water is not lost when in percolates past root zone - Deep percolation
recharges groundwater and returns to river

eConservation at local to regional scale for optimized hydrologic functions
Crop production
Hydrologic benefits of percolation
- riparian
- water quality
- aquifer recharge
Shallow groundwater return flow to river and downstream users



Lower Rio Grande analysis of irrigation efficiency

2 Pecans 7
- drip irrigated ™



Flow (cfs)
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USGS 315823106384001 27S.03E.09.1334
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Shallow groundwater drops in dry
years and recovers in wet periods




LESS WATER AVAILABLE FOR RECHARGE IN DRY YEARS
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Maesilla Valley Shallow Groundwater

* Recharged each year by seepage
* Drops in drought years
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» Requires water depletions in the basin to
be no larger with water conservation
subsidies than without them

* For both surface and drip, distinguish
— water application
— water depletion

« Note: depletion/application = Ir. Eff.
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Ag Water Balance
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NM Pecans: Water Balance
Total ET: higher with drip

Surface

Drip
| 41 37

2 0k Return to system 0.4 Return to system
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Reminder

Evaporation v Transpiration
Irrigation / Ac

Weighted Ave over Crops (EBID)

Technolog m T2 I. Eff
suface 427 27 | o

orip 58 i oso
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Irrigators invest in water-saving technologies when faced
with lower costs for converting from surface to drip.

Drip irrigation subsidies 11 farm income, 1 crop yields, 1
value of food production, and U crop water applications.

By raising crop yields and raising crop water ET, drip
irrigation subsidies put upward pressure on water
depletions.

Where water rights exist, authorities need to guard against
fl depletions with growing subsidies that reduce water
applications.

29



» Better water measurement

— Gauges

— Tracking use by crop (application, ET)
» Better water accounting

— Current use patterns

— Potential use patterns
* Adjudications

— Who has the senior/ junior rights in the face of
future supply variability. Important as
drought/climate intensifies.

— Can promote trading water for $

30



Statewide water budget

Need statewide hydrologic water
budget to integrate regional
conservation solutions

* Dynamic —every one or two years ___ - —

e Comprehensive —includes water inputs
and outputs

e Science based — utilizing cutting edge
information

* |Integrative — connects diverse regions



Thank you!
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