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Figure 1 (as appears on p. 2). Corﬁmunity conversations on regional water
dynamics and stakeholder visions for a resilient future occurred in these

regions and communities.

This report contributes to the Interstate Stream
Commission's beginning of development of a 50-
year water plan by identifying critical elements of a
long-term planning framework and beginning an
endeavor to provide perspectives from different
regions and communities around the state (Figure 1)
of what is valued, issues faced and desired strategies
to address those issues, and visions for the future. As
said by Don Bustos at workshop:

This is totally about community engagement. |
think for it to be successful and to be embraced
for future people and generations, it has to come
from the people thatare inthose regions and it has
to be homegrown so that people own it. And we
really want to save our watersheds. So to me, it's
about the community engagement piece, about
the research and blending traditional culture and
knowledge with all the appropriate activities that
are occurring.

STAKEHOLDER PERSPECTIVES

Tribes and Pueblos

VISIONS
Protecting the health of water resources for
communities, cultural traditions, and wildlife
Stewardship of resources for future generations
Wet water and infrastructure to provide water for
families and restore lush, irrigated fields

ISSUES
Water quality compromised by wildfires,
sediment, and mining
Extreme water shortages, increasing temperature
Water rights adjudications are time consuming
Lack of funding to address aging infrastructure,
unsure of infrastrucuture modernization choices
STRATEGIES
Choose drought tolerant crops, dryland farming,
rainwater catchment, and lessons from elders
Integrated regional planning within  each
watershed  that incorporates  community
collaboration and open conversations
Include tribes in developing and communicating
risk assessments
Southeast NM region
VISIONS
Use alternative water resources to slow decline of
groundwater resources
Implement conservation programs that are more
reactive to drier and wetter periods, rather than
taking farmland out of production permanently
ISSUES
Very little use of produced and brackish water
resources among oil and gas producers
Surface water shortages increase chance of
priority call from downstream senior waters rights
State lacks enforcement/compliance resources



Executive summary, cont. mﬁ s
DSWB MODEL RESULTS

a) Southeast NM, Lea and Eddy Counties

STRATEGIES
Fund local groundwater management districts to
manage groundwater resources
Withdraw water from production during scarcity
and return during times of plenty
Model the costs of produced water reuse versus
disposal to illustrate the higher costs of disposal
Northwest NM region
VISIONS
Use available surface water to continue farming,
as well as serve the needs of other water users
Increase adaptability to diminishing surface water
ISSUES
Declining snowmelt runoff
Erosion of bare soil negatively impacts soil health
and surface water quality
STRATEGIES
Restoration projects to slow and spread runoff
across the landscape
Modify infrastructure to capture stormwater
Education/outreach that promotes water sharing

a) Lea County (part of Southeast New Mexico)

RESEARCH INSTITUTE

There is considerably less surface water
evaporation from reservoirs located in the Rio
Chama WPR than there is from reservoirs located
in the Socorro-Sierra WPR. This is largely due to
the cooler temperatures that are characteristic of
the northern regions of the state.

Until about 2016, the combined evaporative
losses from Elephant Butte and Caballo reservoirs
exceeded the total consumptive use for all NM
OSE water use categories in Bernalillo County,
the most populated county in NM.

b) Lea Counties (part of Southeast NM)

In Lea County, groundwater storage has been
steadily declining

Most groundwater available in Lea County is fossil
groundwater from aquifers that receive little to no
recharge from the surface
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Figure 2. Regional Dynamic Statewide Water Budget (DSWB) model results for selected
reservoirs, Southeast New Mexico and Northwest New Mexico
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Executive summary, cont.

DSWB MODEL RESULTS

Flgure 3 a)Jemezy Sangre WPR
Earlier and shorter peaks
Overall less surface water quantity on average
(findings also show significantly less in current
period than previous wet years)
With less surface water, there will be
groundwater recharge
Stakeholders share that they are experiencing
these changes
Figure 3 b) Reservoirs Rio Chama and Socorro-
Sierra Water Planning Regions (WPRs), as well as
total consumptive use for Bernalillo County (part of
Mlddle Rio Grande (MRG) WPR)
There is considerably less surface water
evaporation from reservoirs located in the Rio
Chama WPR than there is from reservoirs located
in the Socorro-Sierra WPR. This is largely due to
the cooler temperatures that are characteristic of
the northern regions of the state.
Until about 2016, the combined evaporative
losses from Elephant Butte and Caballo reservoirs
exceeded the total consumptive use for all NM
OSE water use categories in Bernalillo County,
Flgure 3 c) Lower Rio Grande (LRG) WPR
As surface water (SW) availability declines,
groundwater (GW) pumping increases to meet
the demand
Exemplifies dynamics of increasing reliance on
GW globally
Higher temperatures will increase evaporation
and evapotranspiration (ET) rates, which will
increase SW and GW demand

STAKEHOLDER PERSPECTIVES

North Central NM Acequia region

VISIONS
Maintaining the tradition of water sharing,
community involvement, and deep connection
between history and future generations
Building and maintaining economically viable
agricultural communities with  more young
farmers

ISSUES
Poor watershed health
Extreme climatic variability, surface water
shortages, lack of storage capacity, difficulty
sharing water
Loss of water rights
Increased development is taking land and water
away from agriculture

less
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STRATEGIES
Restoring watersheds for intact ecosystems
Increase infiltration and natural water storage in
the landscape
Invest in the youth through more education and
outreach

Middle Rio Grande region

VISIONS
Working with the water budget we have towards
a scaled down river with key functions to keep it
alive
Equitably sharing the resources of the community
Thinking forward and across agencies, across
communities, to make all of our plans happen

ISSUES
Limited surface water in the future and declining
acquifers
Decreased farming will
environmental flows
Implications of water use with new marijuana
growing

STRATEGIES
More implementation of aquifer storage/recovery
and monsoonal flow capture programs
More inclusion of the agricultural community in
water discussions
Ensuring water quality to also ensure water
quantity

Lower Rio Grande region

VISIONS
EFconomic and community resilience integrated
with ecological resilience
Build healthy watersheds to reduce sediment
transport and retain flood flows with vegetation/
aquifer recharge
Address  challenges  of
by rethinking infrastructure
Build networking and working groups to achieve
regional goals

ISSUES
Poor watershed health
Downstream flooding and sediment transport
Aquifer depletion

STRATEGIES
Expand: aquifer recharge network, early warning
and monitoring systems
Watershed planning and restoration
Develop watershed educational and technical
support programs

diminish river and

climate  change



2. INTRODUCTION

RESILIENCE CONVERSATIONS

With this project, NM WRRI sought to both
1) collaboratively develop understandings
of regional water dynamics through
preliminary visualizations from the DSWB
and 2) distill clues for water resilience that
could inform the NM ISC 50-Year \Water Plan
and serve as a launch pad to developing
regional working groups, pilot projects, and
regional offshoot modeling tools to evaluate
the implementation of stakeholder-driven
strategies.

Between October 2021 and March 2022,
NM WRRI conducted a total of 12 focus
groups, interviews, and workshops in order
to collect local knowledge about visions for
the future, goals, vulnerabilities, support
needs, and interest in changing and
expanding decision-making.

Each focus group, interview, and workshop
included an introductory presentation given
by an NM \WRRI facilitator. This presentation
shared preliminary visualizations from
the DSWB that highlighted particularly
salient regional water dynamics for that
given region. In order to stimulate ideas
for possible strategies and pilot projects,
a broad selection of watershed restoration
practices, alternative agricultural watering
approaches, and crop ideas were also
presented. Participants were made aware
of possible funding opportunities for
restoration pilot projects, and that there

#10

could be the opportunity to form regional
working groups to pursue funding sources.
Atthispoint, thefacilitatoropened discussion
through the use of three questions:

What is your professional perspective
on what you, your organization, and the
stakeholders your organization serves
value about the region?

What would you say are the biggest issues
and challenges that your organization
faces each year? What solutions do you
think would address these issues, or are
worth trying? What barriers are there to
instituting these solutions?

Taking into account what is valued about
the region, what is your desired vision for
the future of your land and the region with
short, medium, and long-term goals?

The responses from these questions
have been synthesized into the following
portions of this report in the corresponding
categories of “Values and Visions for the
Future” ‘lssues, and “Strategies Within
each category, NM WRRI have sub-
categorized participant contributions into
the areas of "Environmental,” "Sociocultural,’
‘Governance,” and “Land Use-Economics!

Additionally, on October 28th, during the
66th AnnualNew Mexico Water Conference,



Introduction cont.

NM WRRI hosted a set of moderated
breakout sessions asking participants to
share their thoughts in pressing water
concerns, challenges to addressing those
concerns, and suggestions for solutions.

FUTURE STEPS

This synthesis report will serve to inform the
NM ISC 50-Year Water Plan.

NM WRRI will also continue to work
with regional participants to co-produce
potential alternative management and
policy scenarios and, in the LRG model,
test the scenarios in model experiments
to assess their effects and ability to
achieve stakeholder visions for the future.
NM WRRI will form regional working groups
to pursue funding sources for additional
offshoot modeling efforts and implement
pilot projects based on alternative water
management scenarios.

#11
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Figure 1 (as appears on p. 2). Community conversations on regional water dynamics and stakeholder visions
for a resilient future occurred in these regions and communities.
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3.1 NM WRRI's Water and
Community Resilience
Planning Approach

Looking farinto the future, into the futures
of the children and grandchildren of
today, provides a perspective to assess
what is valued, what might be possible,
and the opportunity to compare the long-
term effects of potential actions of today.
This report contributes to the Interstate
Stream Commission's  beginning  of
development of a 50-year water plan by
identifying critical elements of a long-
term planning framework and beginning
an endeavor to provide perspectives
from different regions and communities
around the state (Figure 1) of what
is valued, issues faced and desired
strategies to address those issues, and
visions for the future.

Water issues for New Mexico are urgent,
studies have shown that the American
Southwest has been experiencing a
mega-drought in the last two decades
(Williams et al, 2022). Over the next
decades and in the latter half of the 21st
century, water stress and competition
are projected to increase substantially
(Dettinger et al, 2015, with more
severe droughts (Cook et al, 2015), less
snowpack and spring runoff (Fyfe et

al, 2017), and increased flooding from
higher intensity storm events (Loisel et
al, 2017). The Leap Ahead Analysis from
this effort synthesizes the predicted
effects for New Mexico NMBGMR, 2022).

The largest amount of knowledge
important for water resilience for New
Mexico's arid and semi-arid regions is
held by stakeholders and community
members, with far less knowledge
in our documented data (Figure 4)
(Forrester, 1980). Clues of the pathways
to resilience come from rich and long
water management traditions. The
twenty-three Native American Tribes
and Pueblos that are currently in New
Mexico have ancestors that introduced
agriculture an estimated 3,000 years
ago (Wills, 1989). Evidence has been
documented of water storage strategies
that indicate important approaches for
today, for example networks of ponds,
terraces, and stone cisterns to capture
flood flows found at Gran Quivira National
Monument (Toulouse, 1945). Close to 700
acequias, a system of mutually managed
irrigation channels, further developed
the agricultural infrastructure over 400
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Planning Approach, cont.

years ago, and continue today to protect
traditional farming techniques (Arellano,
2014, NMAA, 2019). Acequia governance
is structured based on water sharing, as
opposed to the *first in time, first in right’
prior appropriation structure common in
the Southwest, which was established
by the mining claim system (The Utton
Transboundary Resources Center, 2015).
These fundamentally different approaches
to water governance and the rich and
long history provides a depth of traditional
practices and knowledge that can inform
modern approaches that result in resilient
systems.

The team planning process for this project
to date and in our plans for next steps
focuses upon collaboration to address
stakeholder-defined actual problems, a
central tenet of transdisciplinary methods
(Mauser et al,, 2013). The goal is to identify
possible pathways to the stakeholders'
visions of resilient futures. Resilience can be
defined as the adaptive ability of a system
to maintain functionality even when it is has
been affected by a disturbance (Folke et al,,
2010; Gallopin, 2006; Holling, 1973). Thus, the
beginning point and first component shown
in the diagram of the regional planning
process for water and community resilience
(Figure 5), is to identify stakeholders' visions
for a resilient future based upon what they
value about their region, the main issues
that they face, and the strategies they would
like to employ or test. To begin to provide
these perspectives, this team conducted
twelve events of focus groups, workshops,
panels, and interviews with stakeholders
from Tribes and Pueblos, five regions of
New Mexico with a diversity of climatic
and water conditions, and the NM WRRI
statewide conference. These efforts also
included collaboration with other programs

#14

that were supported by an NMSU College of
Agricultural, Consumer, and Environmental
Sciences (ACES) Competitive Operations
Grant, the US DOI, Bureau of Reclamation
Cooperative  Watershed  Management
Program and Dona Ana Soil and Water
Conservation District's Master Watershed
Conservationist Program for the southern
New Mexico region. Participants included
stakeholders primarily engaged in land
and water management such as farmers,
acequia and irrigation system managers,
and land managers.

The second component of the planning
process recognizes that building a
collaborative network that joins local,
traditional, and scientific  knowledge
across a region is a prerequisite for
developing mutual understandings of the
regional dynamics, the third component
(again, Figure 5). Understanding regional
dynamics requires a systems approach, a
holistic framework from which to examine
interrelated system components (Mobus
and Kalton, 2015).

Mental Data Base

Observation
Experience

/

Written
\—, Data Base
\

[y :
w Numerical
Data Base

Figure 4. Stakeholder's mental data
base holds far more information than
either written or numerical data bases
(from Forrester, 1980)



Planning Approach, cont.

The boundary of the region also has to
match the scale of the problem and the
anticipated management under study. For
example, if groundwater level decline is an
issue, the approach needs to encompass
the region atop the aquifer, as well as
account for the drivers of its conditions,
such as the upstream dynamics (Poff et
al, 2003). Not taking a systems approach
to understand the regional dynamics in
water management has frequently led to
unintended consequences.  Agriculture
being often the largest water user has led
governments globally to support increases
in irrigation efficiency to ‘“save’ water to
provide availability to other sectors, yet
these strategies by definition increase the
percentage of applied water consumed
by crops. When decision-makers have not
estimated the effects on the overall water
budgets on basin-scales or taken into
account the resulting water use of irrigators,
substantial evidence shows the regional
benefits are rarely delivered (Grafton et al,
2018; Pérez-Blanco et al., 2021).

1) Visions of future
resilience and goals built
from what is valued, issues
faced, and desired
strategies to employ or test

5) Implement actions and
monitor to assess ability to
achieve visions

To begin discussions to develop mutual
understandings of the dynamics of water
and its management and use on regional
scales, we opened our community
conversations with a short presentation on
how water budgets can help stakeholders
better understand regional dynamics, and
examples of strategies to manage the water
budget. Water budgets are the accounting
of water movement and storage change
into and out of a defined region according
to the underlying hydrologic processes
(Figure 6), and provide a foundation
and sound science for effective water-
resource and environmental planning and
management (Healy et al, 2007, Poff et
al, 2003; Winz et al, 2009). Models that
include water budgets are also important to
facilitate the testing of predictive scenarios
(what if) and identifying the optimum
combination of strategies intended to
address stakeholder challenges (‘what is
best), which are critical to understand the
relative efficacy and trade-offs of current
and differing approaches (Singh, 2014).

2) Build collaborative network
of partnerships across landscape

The Regional
Planning
Process for
Water and
Community
Resilience

3) Build mutual understandings
of critical regional dynamics of
the ecosystems and the
communities that rely upon them

4) Identify potential pathways to
resilience of combinations of
strategies and triggers for action

Figure 5. The regional planning process for water and community resilience that
this team developed and guides our approach.
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Planning Approach, cont.

Understanding the regional water budget when there is a lack of data to replace the
dynamics of different management traditional validation process with plausible
approaches requires local knowledge outcome and vision building discussions
to define the cause-effect relationships (Ritzemaetal,2010). Thishighlightsthe need
and identify legitimate implementation forintegrating the social system, particularly
strategies, and can rely on local knowledge  water management and economic factors,

In: Precipitation

& Ay Out: Evapd-ﬂ

£5

“Recharge = ~= = . transpiration:

Out: GW
pumping

Figure 6. A water budget assessment to understand the regional dynamics, which accounts for
water movement and storage change into and out of a defined region.



Planning Approach, cont.

with the water budget approach (Langarudi
et al, 2019). Additionally, more research
can be needed to build the evidence for
effective strategies. In particular, water
managers require more recharge estimates,
expansion of field scale hydrology research

Manage/use
monsoonal events

tovalley orregional scales (Gutierrez-Jurado
et al,, 2017), and more testing or exploration
of the feasibility and performance of all
water saving technologies (Pérez-Blanco et
al, 2021).
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Figure 7. Predictive scenarios are critical to estimate effects of strategies to address projected
climate challenges.



Planning Approach, cont.

To address significant regional water
dynamics of the region under discussion,
our team presented data typically
inaccessible to individual water managers:
regional historical and future projections.
This data was estimated by the NM WRRI's
Dynamic Statewide Water Budget (DSWB),
which was developed by a statewide team
to characterize historical behavior and
predict future trends of New Mexico's water
resources (Peterson et al., 2019). The DSWB
utilizes extensive data inputs and runs on
a monthly basis from 1975 to 2099, and is
further described following in section 2.2. To
support the idea of the cumulative effects
of management on regions, we described

that strategies can combined to target
the functions of the hydrologic system to,
in essence, ‘manage the water budget”
(Figure 7). Managers can target maximizing
the benefits from water supplies, both
surface flows into a region and flood flows
within the region's watershed. And on the
flows out of a region, managers can target
minimizing the depletions by decreasing
evaporation and crop water needs and
need for pumping. For example, significant
water dynamics typically found in many
regions of New Mexico are shown in Figure
8. For much of the state, snowpack is the
main surface water supply source. In the
Northern New Mexico Rio Grande region,

a) b) Jemez y
Water Historic
olanning Sangre WPR istor
regions of

;Januar:'y

c) LRG WPR

B0

LowerRhE !
Grande - A
WPRy |

\/7 a0

Future
projected

B
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SW Depletions by
Agriculture

GW Depletions by
Agriculture
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1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Figure 8 Dominant regional water dynamics common in NM as characterized by the DSWB.

a) At the northern and southern ends of New Mexico, the Water Planning Regions (WPRs) of Jemez y Sangre
and the Lower Rio Grande (LRG) are experiencing water dynamics as shown in b), and ¢). b) A major surface
water dynamic for the WPR in the northern New Mexican Rio Grande basin as depicted by historic (1975-2017)
Vs, projected (2018-2099) average quantities of surface water into the region over a year show earlier and
shorter peaks and significantly overall less surface water quantity on average
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Planning Approach, cont.

snowpack is also the predominant storage
system and warmer temperatures have
resulted in earlier melts and spring runoff
that has frequently come too early for
farmers to be able to use it for their current
crops, with projections for this dynamic to
significantly increase as shown in Figure
8b. Comparison of historic (1975-2017)
versus projected (2018-2099) surface water
average quantities over a year show earlier
and shorter peaks and significantly overall
less surface water quantity on average.
Stakeholders share that they have already
been experiencing these changes. The
Southern New Mexico Rio Grande region is
the most arid with surface water supplied
from reservoirs that store surface flows
predominantly from snowpack runoff,
which has been highly variable in the last
couple of decades. A direct response is
the increase of reliance and pumping of
groundwater (Langarudi et al, 2021) (Figure
8¢), where the water table in many wells is
declining (USGS, 2021).

The potential pathways to resilience, the
fourth  component of Figure 5 and the
strategies to manage the water budget
in practice are generally required to be
conceived and executed on the watershed
scale. As the Southwest becomes
increasingly arid (Prein et al. 2016), floods
resulting from the high-intensity monsoonal
storm events scour soils and vegetation,
but also present opportunities if managers
can harness the large quantities of water
(Holmgren et al, 2000). Strategies to
address the root of upland problems in the
more arid regions towards the south and
harness and filter flows as they get closer to
the valleys are shown in Figure 9 and Figure
10. Loss of vegetation cover in these grazed
rangelands due to livestock overgrazing and
climate stressors began a history of severe

erosion and gullying in the late 1800s,
where the increase in bare ground allowed
the floods to gain in energy, which then
scoured top soils and vegetation (Abrahams
et al,, 1995, Antevs, 1952; Bryan, 1925). The
current climate challenges fuel these same
dynamics, resulting in the scouring floods
that contribute excessive sediment into the
rivers and ditches of the irrigation systems.
The sediment from upland erosion is also
a crisis for the entire existing surface water
delivery system, both in quantity and quality.
The sediment filling the channels reduces
irrigation flow conveyance efficiencies -
less volume remaining in the channels
results in less water delivered (Depeweg
and Mendez, 2002). The sediment also
builds up in the major arroyo channels
leading into the valley and increases the
risk for catastrophic failures. As the arroyos
fill, they have less capacity for flood waters,
which increases flood energy that scours
the levees that are protecting the farm
fields. As flood waters have backed up
and breached levees, major floods have
occurred such as in Hatch, New Mexico in
2006. Engineered solutions, such as small
reservoirs to function as sediment traps,
have proven to exacerbate the problem by
filling quickly (Sundborg and Rapp, 1986),
and the required dredging maintenance
to restore capacity (Sundborg and Rapp,
1986) typically begins new headcuts and
increases upland erosion (John Gwynne,
pers. comm., 2018). Downstream irrigation
and flood managers see a critical need to
collaborate with upstream range managers
to address the root of the problem, the
restoration and conservation management
of the upland watersheds to prevent upland
erosion before the sediment reaches the
irrigated valley. A former irrigation district
board president for the LRG region has said
that "watershed restoration has become our
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farmers’ most important priority,” (Robert
Faubion, pers. comm., 2017). Past research
shows that management that spreads flood
flows onto floodplains in river valleys, known
as reconnecting floodplains, supports the
key functions of increasing infiltration and
reducing scouring flood energy, which in
turn support the establishment of vegetated
zones that buffer against disturbances
(Opperman et al, 2010). Upland floodplains
perform similar functions, however are
distinct ecosystems from both the perennial
river valleys, and the upland areas out of
the flow (Acuna et al, 2017). The dryland
ecological and management dynamics of
the upper watersheds need to be further
understood in order to predict and achieve
the conditions and extent of revegetation
that can mitigate high flow energy and
filter flows to achieve the stakeholder's
sustainability goals. Critically, previous
work has found that vegetation can achieve
buffering functions if the vegetation
coverage and patch density are above
minimum thresholds, and bare ground
flowlenths below (Kefi et al., 2007, Mayor et
al., 2019; Puigdefabregas, 2005, Scheffer et
al., 2009).

In the valleys themselves, example water
demand reduction strategies are shown in
Figure 10 and Figure 11. \X/ater stress is one
of the largest and most serious challenges
to agricultural resilience for arid and semi-
arid regions (Maleksaeidi and Karami, 2013)
and will require the typically difficult task
of agricultural water demand reduction
to maintain or increase overall system
resilience (Hess et al, 2016; MacDonald,
2010). Combined with water scarcities, over
the next decades and in the latter half of
the 21st century high-value crop viability
and yields are projected to be affected
by increased temperatures and climate
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extremes (Garfin et al, 2017). Significant
declines in crop yields in the United States
due to climate change have already been
seen (Schlenker and Roberts, 2009). Higher
temperaturesinrecentyearshave exceeded
the upper threshold of an important identity
crop for New Mexico—green chile from
Hatch—interrupting the growth cycle and
resulting in lower yields (Nierenberg, 2019).
New Mexico is also a critical location to
study agricultural resilience for small-scale
farmers, where significant challenges have
arisen from the last two decades of mega-
drought (Williams et al, 2022) and the
majority of farmers are small-scale. 98%
of farmers are categorized by the USDA
as small farmers and 78%, as very small
farmers (USDA NASS, 2019). The reduction
of surface water supplies in the state has
already resulted in 26% less land being
irrigated in 2017 than in 1997 (USDA NASS,
2019). Keeping water in agricultural valleys
is critical for resilience of the landscape's
natural resource base. Reductions in
surface water irrigation decrease recharge

to groundwater just when reliance on
groundwater is increasing, impacting
communities and riparian  ecological

integrity. Additionally, fallowed land can
result in unintended consequences such
as soil degradation, increased noxious
weeds, and reduced farmer livelihoods
(Summitt, 2011). The State's farmers
also face significant socio-economic
challenges, including widespread declining
rural populations with economies lagging
behind urban areas (Patrick and Blayney,
2022), an aging farmer population with
over 40% over the age of 65, and the 78%
of very small farms close to or not breaking
even, generating less than $10,000 of
net revenue annually (USDA NASS, 2019).
Farmers in the State are concerned about
the viability of the agricultural communities
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and are calling for innovative research and
policies that support resilience.

Collaborators in workshops and working
groups in the Northern New Mexico
Rio Grande region emphasized that it is
fundamental to target water resilience
concurrently with agricultural resilience,
that multiple strategies will be needed,
and that estimates of the efficacy and the
extent of the strategies needed are key. A
central goal identified is the preservation of
agricultural communities and a preliminary
concept of critical strategies identified
involved scenarios of optimizing the
agricultural systems to the surface water
supply, as shown in Figure 12. Shown are the
relationships and feedbacks between the
strategies suggesting pathways towards
resilience to be researched and tested in
models that are proposed as the next steps
in this planning effort. Important to the
Acequia communities is food security, and
the ability for each household to maintain
their home gardens of healthy food. As less
surface water is available, less recharge
to groundwater will occur, and domestic
wells become in danger of drying up. As
well, the entire Acequia system constitutes
the riparian system of the valleys, and
groundwater levels dropping stresses
the riparian galleries of trees and other
vegetation which provide multifunctional
benefits, such as creating a micro-climate
that shades flows, inhibiting evaporation
and supporting biodiversity. At one of
the workshops, Don Bustos, of Santa Fe
Farms and Greenhouses, summarizes key
components of this potential approach.

| heard that our growing season is going
to change tremendously. And by 2050,
which is only like 27 years from now
we're going to be growing in the same
conditions maybe as Phoenix, Arizona.

How do we start to adapt our plants?
What kind of food are we going to be
growing in those conditions? What are
the seasons going to look like? Our
season's going to be more from maybe
January to March, April, May, and then
in the hot time, a couple of months, we
don't grow anymore. We have to prepare
for those types of changes, addressing
the climate change needs. For the crop
growing seasons, it is important to know
how much water the specific crop is
going to be used. So we get the right
adequate amount of water to those
crops. So, there's a lot of things that |
think could be really important around
our crop research and understanding
what climate change is going to do to
our growing and how we're going to be
able to make enough money to pay the
bills. What's the economic impact going
to be in the future related to climate
change in crop production? What are
some of the high-value crops, | know
there's a lot of success around lavender,
but there's going to be a lot of other
crops. Could we explore and develop
a lot of herbs, or make remedies, or
traditional kind of remedios. And then
technology, we have to be able to
incorporate technology.

To be able to grow food with the least
amount of water, but also be able to use
that efficiently so that we can continue
to recharge the aquifers, create these
natural habitats for the pollinators and
all the living creatures. So it's not only
about the technology, which is there,
but how do we blend that with needs
for traditional and cultural appropriate
types of growing methods? So we're
trying to blend traditional knowledge
with  modern research and science
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and create a language and programs
that benefit the whole community.
The other piece | wanted to mention
before | end is that this is totally about
community engagement. | think for it to
be successful and to be embraced for
future people and generations, it has to
come from the people that are in those

regions and it has to be homegrown so
that people own it. And we really want
to save our watersheds. So to me, it's
about the community engagement
piece, about the research and blending
traditional culture and knowledge with
all the appropriate activities that are
occurring.
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Figure 13. The stakeholder-proposed strategies in the sectors of water, crops, and management

practices hypothesized to be needed for system resilience in some communities.
The diagram includes both the internal system strategies, as well as the external strategies required to support
the system.
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NM WRRI's proposes that the next steps
are to collaboratively develop working
groups in regions throughout New Mexico
to estimate the effects of strategies in
integrated water and community resilience
models, as described in section 2.3, and
develop priority projects and monitor the
effects to improve the models and help
reduce uncertainties (component five of
Figure 4). We propose to measure the ability
of combinations of strategies to achieve the
stakeholder's visions for a resilient future,
back to the first component of Figure 4.
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3.2 NM WRRI’s Dynamic
Statewide Water Budget
Model (DSWB)

As climate change arises, water
availability becomes an important
concern in New Mexico. According to the
NMBGMR, (2022), the primary observed
and projected impacts of climate change
in the state of New Mexico include
warmer  temperatures,  decreased
water supply (partly driven by thinner
snowpacks and earlier spring melting),
lower soil moisture levels, increased
frequency and intensity of wildfires, and
increased competition and demand
for scarce resources. In this context, to
help ensure a future sustainable water
management,acomplete understanding
of the hydrologic cycle is required.

The water balance models are tools
used by water users and managers
to quantify the hydrological cycle.
According to Healy, 2007, a water budget
is an accounting of the rates of water
movement and the change in water
storage in all or parts of the atmosphere,
land surface, and subsurface. A
comprehensive water budget considers
in its conceptual model the mutual
connections and feedbacks between
all these components. The New Mexico
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Dynamic Statewide Water Budget
(NMDSWB) has been developed to
provide reliable information of the
spatial-temporal dynamics of the water
budget for the State of New Mexico. The
water balance is conceptualized through
16 fluxes of water moving between four
stocks (Figure 14). The stocks quantify
the water stored in four key components
of the water cycle (Peterson et al, 2019):

Land surface: this includes moisture
stored in non-saturated soils or
geologic formations, vegetation, or
any other surface source that cannot
be diverted for human use.

Surface water: represents the total
amount of water in rivers and other
natural waterways at any time.
Human storage and distribution
stock: represents water at any given
time residing in man-made storage

impoundments or  distribution
systems such as public water
supplies, irrigation canals, and
reservoirs.

Groundwater: this includes all water
below the water table.
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3.2 DSWB, cont.

The fluxes quantify how much water moves
inorout between these stocks: precipitation,
surface water in and out, surface water
and groundwater diversions and returns,
evapotranspiration (ET) from surface water,
ET from groundwater, runoff, surface water-
groundwater interactions, land surface ET,
recharge, and groundwater flow.

The NM DSWB features four levels of mass
balance accounting units: county, water
planning region (WPR), river basin, and
statewide (Figure 14 b, ¢, and d). These four
scales define the spatial boundaries over
which stocks and fluxes are aggregated. The
mass balance accounting occurs monthly,
meaning that no flux or change in storage
information is available for periods of less
than one month. The historical period of the
mass balance analysis extends from 1975 to
2018, while the future scenario period of the
model runs from 2019 through 2099.

In the future portion of the model, the
drivers are the following: climate change
impacts on supply and demand, population
growth, municipal, and domestic per-
capita use rates of water and agricultural
acreage by crop type. Future temperature,
precipitation, and streamflow estimates
in the NMDSWB are derived from one of
four separate General Circulation Model
runs that span three different greenhouse
gas (GHG) emissions climate change
scenarios: low emissions (NCAR), moderate
emissions (UKMO), high emissions (GFDL),
high emissions (MPIM). Population growth
can be altered from the baseline predicted
population changes to determine the
effects population growth has on municipal
and domestic water use. The per-capita
water use (e, depletion) rates can also
be adjusted, an increased per-capita use
rate will have a corresponding increase in
per-capita withdrawals. Future agricultural
acreage can be increased or decreased,
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thereby affecting irrigated agriculture
depletion projections. These four future
scenario options allow users to create
unique future scenarios that can be
compared to the historical water budget,
showing how historical trends of water
supply and use might change in the future.

As an example of future scenario period
capabilities, three basic scenarios were run
for the cumulative change in groundwater
storage change in the whole state of
New Mexico: a low-impact scenario (A),
a baseline scenario (B), and a high impact
scenario (C). Scenario A consists of a low
GHG emissions climate option (NCAR), a
low population growth rate, a decreased
municipaland domestic per-capita use rate,
and a decrease in agricultural land acreage.
Scenario B was modeled with a moderate
emissions climate option (UKMO), the
standard population growth rate estimate,
and the historically derived projections for
municipal and domestic per-capita water
use rates, and agricultural land acreage.
Scenario C consists of a high emissions
climate option (GFDL), a high population
growth rate, an increased municipal and
domestic per-capita use rate, and an
increase in agricultural land acreage. These
projections represent three potential future
scenarios; however, the scenario options
allow for many more scenarios to be
modeled and compared.

In Figure 15, historical results and future
scenarios are presented. For scenario A,
the cumulative change is less than for
scenario B, and this in turn is less than for
the most critical scenario C. This example
shows that changes in climatic conditions,
population growth rate, per-capita use
rates, and agricultural land area will alter
future water budgets, as can be seen by
looking at projected cumulative change in
groundwater storage.
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Link to the DSWB online tool:

https.//nmwrri.nmsu.edu/new-mexico-
dynamic-statewide-water-budget-beta-
version-3-0/

Link to the latest technical report (Peterson
et al, 2019):

https.//nmwrrinmsu.edu/tr-380/

Cumulative Groundwater Storage Change for the State of New Mexico
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Figure 15. Cumulative groundwater storage change for the State of New Mexico: historical and
future scenarios.



3.3 DSWB Water and
Community (WC) Models

NM WRRI's DSWB model provides
the synthesis of an extensive amount
of the hydrologic data available on
the statewide level, which provides
a foundation and an opportunity for
inputs into regional models integrated
with other critical factors, such as
socio-economic, that are customized
to specific community questions and
additional available data specific to the
region (Langarudi et al, 2021). Our team
has begun that process with a DSWB
Water and Community (WC) model
for the Lower Rio Grande (LRG) region
(Langarudi et al, 2019; Langarudi et al,
2021, Maxwell et al, 2019). NM WRR]
proposes to continue the water and
community planning process supported
by the development of the DSWB WC
models in regions throughout the state.

The purpose of the DSWB WC models
are to first collaborate with stakeholders
to describe the interplay of dynamics that
has led each region to their current state
and then to identify socially acceptable
paths to improved agricultural and water
resilience. The DSWB WC model will
act as the means to capture and reflect
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the understanding of the researchers,
stakeholders that include water and
land managers and water users, and
policy-makers in the study regions. Our
iterative engagement of stakeholders
in developing the model, suggesting
possible  alternative  scenarios  for
evaluation, and finally identifying
which alternatives represent socially-
acceptable pathways to sustainability
follows the principles of participatory
modeling (Jones et al, 2009; Palmer
et al, 2013; van Eeten et al, 2002) For
the purposes of these endeavors, a
‘sustainable pathway" is defined as a
governance or resource management
alternative that ensures availability and
sustainable management of water for
all, including water for humans and
ecosystems  (United Nations, 2016)
and is acceptable or preferable to
stakeholders. Stakeholders will be able
to use the model's results to determine
the tradeoffs of these different strategies
on water availability and long-term
livelihood of their communities and
decide which work best for them. The
model simulation will generate time
series (trends) of outputs for all the
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indices, predicting dynamics to the end of
the century.

While separate regarding feedback
structure, the LRG DSWB WC model uses
the NMDSWB model's outputs to drive
the few variables outside of the system
(exogenous) and define and calibrate the
system relationships and behavior within
the system (endogenous) (Figure 16). The
model consists of seven modules: water,
water use, agriculture production, non-
agriculture production, population, labor,
and wage. Stocks of groundwater and
surface water interact with each other and
with the rest of the model to generate the
dynamic behavior of the social-hydrologic
system. In particular, population and
economic growth (both in agriculture and

non-agriculture sector) not only determine
water use, thus affecting the hydrology
system, but also react to the dynamics of
the water. In other words, strong feedback
connections exist within and between the
hydrology and socioeconomic modules of
the model to govern its dynamic behavior.
The model achieves minimal reliance on
exogenous drivers, making it a novel tool
for policy and scenario analysis. There are
only 5 exogenous variables (surface water
inflow, precipitation, irrigation precipitation,
temperature, and workforce participation
rate) in the model that drive 9 equations out
ofatotalg7 (reliance factor=9.3%). The model
is calibrated for southern New Mexico's
Dona Ana County, also known as the Lower
Rio Grande (LRG) water planning region of
the NM Office of the State Engineer (OSE),
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Figure 16. Schematic connection between the New Mexico Dynamics Statewide Water Budget
(DSWB) (Peterson et al,, 2019) and the LRG DSWB integrated regional model (Langarudi et. al,, 2021).
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and also includes the Mesilla valley, and
much of the Hatch valley. Simulation time
ranges from 1969 to 2099. The model has
been subject to the usual system dynamics
confidence building tests. The test results
suggest that the model cannot be rejected
as an abstract characterization of the real
system, at least for this particular region.
The model can arguably serve as a generic
structure for future social-hydrology
modeling efforts as its fundamental
structure consists of universal physical and
behavioral rules.

The boundary of a model should be
defined based on the goals that it is
supposed to achieve. For any variable to
be added to the model, we should ask
whether or not it contributes to the model's
goals. The primary goal of the model is
to predict the dynamic behavior of key
water use under different circumstances.
Therefore, water use categories must be
included as endogenous variables, ie,
they must be calculated within the model
boundary. Significant drivers of water use
include population, production, agriculture,
navigation, and  power  generation
(Simonovic¢, 2012, p. 19), p. 19). Thus, these
components should be inside the boundary
as endogenous variables as well The
reason is that given enough reaction time,
all these components respond to changes
in a natural system. Note that navigation
and power generation are excluded from
the current model due to the absence of
such sectorsin our case study region. These
important socioeconomic variables should
normally be included in an endogenous
social-hydrology analysis.  Additionally,
there are some exogenous variables within
the model boundary, meaning that their
dynamics do not depend on the state of
other modelvariables. They stand alone and
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are predefined as independent scenarios.
Hydroclimate exogenous variables that
cannot be predicted endogenously by
this finer scale, regional model are surface
water inflow, temperature, precipitation,
and irrigation precipitation. The only
socioeconomic variable that remains
exogenous is workforce participation for
simplicity.

The Hatch and Mesilla Valley region, as
is common for many agriculture-based
communities in dryland regions, has been
struggling to keep a balance between
actualand sustainable use and thusis facing
chronic water scarcity (Assouline et al,
2015; Chartzoulakis and Bertaki, 2015; Deng
et al, 2006; Xue et al, 2017). The historical
estimate and one potential future scenario
of ameasure of water scarcity for this region,
generated by the LRG DSWB WC model, is
shown in Figure 17. The presented measure,
which shows an example of the persisting
nature of water scarcity, is a normalized 10
year moving average of the discrepancy
between actual use and sustainable
supply that would ensure that total outflow
from the system stays equal to or lower
than the total inflow, meaning that neither
surface water deliveries to downstream
users nor groundwater balance would be
compromised.

We use a system dynamics (SD) approach
to estimate the comparative effects of
differing combinations of strategies on
the ability to achieve both water and
community resilience. Our modeling
approach is stakeholder-driven in both
project definition and focus (Winz et al,
2009), and a participatory assessment
of resilience (Herrera and Kopainsky,
2020). We chose system dynamics as
our main modeling approach because it
facilitates understanding the feedback
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relationships of the factors that drive the
behavior of a complex system, quantifying
their magnitudes in simulations to assess
potential alternative future  scenarios
(Fernald et al, 2012; Forrester, 1971
Forrester, 2007, Langarudi et al, 2019). It
facilitates analysis that integrates factors
from various disciplines, in this case we
are integrating key hydrologic, social,
agricultural, and ecological factors. Unlike
traditional hydrologic models, it is capable
of incorporating social and hydrologic
feedbacks (Mirchi et al, 2012, Winz et al,
2009). Some hydrologists have recognized
that social system feedbacks are essential
for assessment of hydrologic systems
(Fernald et al., 2012; Langarudi et al., 2019;
Page et al, 2019, Tidwell et al, 2004),
and hydrologists and other scientists in

socio-environmental disciplines of socio-
hydrology and hydro-sociology have
taken up system dynamics approaches
to understand the socio-natural system
interactions, as ‘linear causal thinking cannot
address complex challenges adequately”
(Mirchi et al, 2012). Langarudi et al. (2019)
show how the exclusion of social feedbacks
from hydrology models could lead to the
wrong policy outcomes, countering initial
intentions of the decision-makers,

We use system science to identify the
vulnerabilities of the regional water and
community systems and which approaches
can reduce the vulnerabilities (Brzezina et
al, 2016). SD models allow us to determine
if a system s resilient by assessing
the behavior patterns of the critical
system drivers and indicators over time.
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Figure 17. Potential magnitude of a preliminary estimate of water scarcity in the
Hatch and Mesilla Valleys (Langarudi et al., 2021)
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Qur objective is to determine which
strategies can avoid exponential growth of
negative indicators such as water scarcity
or soil health depletion (Figure 18a, this
figure adapted from (Kirkwood, 1998)),
where the rate of growth or loss continues
to increase to system collapse. A behavior
that can indicate resilience is oscillation
(Figure 18d), the quantity of the indicator
fluctuates around some level, and an
objective would be that the system is above
targets for much of the time. Other system
indicator behaviors can indicate resilience.
Goal-seeking behavior (Figure 18b) is the
most straight-forward, where an indicator
starts either above or below a goal level
and over time moves toward the goal, such
as groundwater levels start in a depleted
state and move towards being replenished.
S-shaped growth (Figure 18c) indicates
initial exponential growth or decline but is
then followed by goal-seeking behavior
which results in the leveling of the indicator.

The goal is to create better models
by incorporating a more robust and
accurate representation of  decision-
making processes by testing alternative
formulations of information and utility
perception (Langarudi and Bar-On, 2018).
NMWRRI's DSWB Int Reg models represent
innovative approaches that are critical for
building social and institutional capacity.
The analysis of socioeconomic feedbacks
integrated into water research is crucial
for achieving resilience in New Mexico
communities.
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4. REGIONS AND
COMMUNITIES

Regional Water Dynamics
and Stakeholder Visions
for a Resilient Future
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Tribes and Pueblos
Stakeholder Visions for a
Resilient Future, SUMMARY

VALUES and VISIONS FOR THE
FUTURE

Ensure that the Rio Grande is able to
remain the water source that forms the
basis of Pueblo agricultural traditions,

Just having wet water flowing through

Environmental

- Protecting  water  and
contamination out of it.

I'd love to see the Rio San Jose look
like the Rio Chama, with spring flows
coming through it.

Santa Clara Creek to be able to sustain a
cold-water fishery as well as the cultural
traditions of Santa Clara Pueblo after
being heavily impacted by fires in 2000
and 2011.

Sociocultural

- What is really valued is keeping water
for this generation and generations to
come.

As our communities have been here for
many centuries, ifnotthousands of years,
one of our values is the stewardship of
resources for future generations.

We can't live without water. Therefore,
there's a need for us to be able to have a
permanent homeland by being able to
have water for our Navajo communities.
Isleta Pueblo will continue to plant
and use whatever water is available to
survive.

keeping

Governance

Having wet water and not just paper
water at the end of the water rights
ajudication process,

Land Use - Economics

Having an improved irrigation system,
which can deliver water efficiently, to
help farmers in the future,

the Rio San Jose that is able to be
diverted into fields.

It would be great to see huge fields in
the Laguna and Acoma areas, like those
seen in pictures from the past

It's always been the goal of mine in
every area of Native country that we
provide the infrastructure and the water
that's needed to get to the families for
their consumption.

ISSUES

Environmental

Water quality impacts of forest fires and
sediment transport

The shortage of waters is quite evident
nowadays and the drought that we're in.
One obstacle we face is the jackpile
uranium mine, which affects another
one of our waterways, the Rio Paguate.
Once it reaches that region it picks up
the leftover contaminants, and then is
brought downstream and left to deposit
for quite a ways.

Over the past couple of years without
having the snow pack, there hasnt
been runoff due to climate change and
drought

There are challenges associated with
water quality and production challenges
related to the geology beneath the
surface.
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At Santa Ana our feast day is in July, and
it is so hot now. It's been hot for the last
seven oreightyears now. Last year, while
we were dancing, people were falling
Jjust from the higher temperatures.
Sociocultural

+ Our farming is very limited at this point
because we're downstream with very
little water anyway.

There are many from the younger
generation that are eager to continue
farming traditions, but the water is just
not there.

Grappling  with  efficiencies  and
modernization of infrastructure versus
traditional agricultural activities and
ceremonies

Water resources in the Pueblos have
a real cultural component. Through
our stories, there are ramifications that
could happen if we don't have traditional
crop-growing.

Our community at Cochiti has been
really impacted by the Bureau of
Reclamation and by the Army Corps
of Engineers when they built the dam,
and other activities. We used to have a
variety of fruit trees in our bosque area
and in our farm fields that were just
leveled.

From Laguna's perspective, we're
struggling with being at the bottom of
a system, and for there to be continued
flow in the river, which is also culturally
very important.

There is a need for consideration of
historicalculturalsites that are becoming
unveiled at this time that were once
under water.
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Building capacity within the Tribes,
Pueblos, and Nations.. We have our own
experts in our midst and we need to
capitalize on that capacity that we have.

Governance

The water rights adjudications that
are constantly ongoing with Pueblos
and Tribes take years and years to get
settled.

Because of the water that's due to Texas,
that puts us in a bind because we really
don't have water to be giving in the first
place.

Even though we were part of the Aamodt
Settlement and the Pojoaque Basin
Regional Water System is being built,
it's going to take a lot of money and a
lot of time to see the aquifer replenish,
if it can.

We could have all the water rights, have
the adjudication, but if you don't have
the wet water, those water rights don't
mean anything.

Because Navajo Nation has not only
trust land, but also Indian allotments,
fee lands, and then checkboard on the
eastern side of our nation, it is more
complicated to establish right-of-ways
for development

Although agencies such as Indian
Health Service have been helping us
to develop sanitation deficiencies that
we've had within our nation, there are
certain aspects of their program that
have been underfunded basically since
its inception.

| think what's important to note from
the water rights standpoint is that
indigenous people have been here



Tribes and Pueblos,
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since time immemorial. However, the
water policies that exist today did
not recognize that In 1922, when the
foundational document for the law of
the Colorado River was started, tribes
were not included in that.

The operation of reservoirs in both of
these basins, impact the ability of Navajo
Nation to access water and electricty by
not taking tribal perspectives into full
consideration.

A lot of times the communities have
to make concessions in order to get
a settlement. That, in my mind, is a
barrier because then in order to get that
settlement, we have to conceed X, Y,
and Z

Land Use - Economics

- Irrigation water delivery inefficiencies
due to having dirt canals, rather than
concrete.

Trying to find money to improve our
irrigation system for farmers to be well-
served

Funding is scarce. Small EPA grants
cantdo it all

There's a lot of interest in the concepts
of drip irrigation and things like that
because it minimizes the amount of
water used, but there hasn't been a
sufficient communication on the idea
that, if you go to drip irrigation, yes, you
may get more crops, but you're going to
reduce the recharge, and balancing that
to allow water to stay in the river.

We've been seeing depletion of backup
irrigation wells.

Within the Tesuque basin, we're at the
middle, at the base of the mountain. So

between us and the Forest Service,
there was a lot of development,
There's just concern that comes down
to money: how do you refurbish or
build and drill a new well and try to
find another source of water?

Aging infrastructure and a lack of
funding for operations, maintainence,
and repair

Water quality challenges in places
such as To'Hajiillee that degrade well
mechanisms.

More people are going to be putting in
applications for growing cannabis, so
that's going to be an added stressor of
water depletion for everybody.

STRATEGIES

Environmental

There is some discussion about doing
away with concrete ditches, because
we've lost part of those activities that
are necessary to grow traditional crops
The leadership at Cochiti last year
made a decision not to dredge and not
to mow around the ditches because
one of the things that was brought
up by leadership was ditches end up
being areas where birds and bees can
be sustained. | personally have seen
the difference in the health of the corn
when we have that biodiversity around
our corn fields,

For NAPI, we've started growing some
crops that dont use a lot of water.
We've started with krenza. It doesn't
use a lot of water and has a deep root.
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Repairing or doing maintenance to
earthen dam structures, to be able to
capture flows from flood events
Riverrestorationto fix certain areas within
the Rio Tesuque reach on the Pueblo to
mitigate erosion and sedimentation.
Utilize alternative avenues of gaining
water such as rainwater catchment
Sociocultural

- Holding farmers' meetings to help users
upstream and downstream irrigate more
efficiently to make the system work.
Rivers flow beyond fence lines, so
we also have to understand that
interrelationship and interdependency
with all of us.

One of the things that is important is to
be cognizant of the spectrum of all of
our tribal communities; where they are
and, in respect to tribal sovereignty, the
leadership guiding the decisions and
what they say.

When we have these meetings, we
need to have someone following up
on those tangible outcomes to these
issues that are being discussed.
Integrated regional planning within
each watershed is going to continue
to be critical as we succeed in a water
settlement.

We as Native or Indigenous people
already have that knowledge. How do
we take that knowledge and implement
it on the land without having to spend
money or have someone else show us
how to do it?

| think we also need to take back those
strategies that our elders had and apply
them now in this timeframe in order to

A

address this climate change
Communicate climate change as
something happening here and now,
especially in regard to its impacts on
Indigenous communities.

Planners and climate scientists need to
be more inclusive of tribal climate data,
while also being mindful of indigenous
data sovereignty

Governance

Just being vocal | think is very important
at the federal and state levels. We have
to do that; there is power in numbers.
We talk about that a lot at some of
our meetings we have with our Pueblo
environmental group. | think that's a very
good strategy. We're able to talk about it
and then share that information with our
tribal leadership. That way they can pull
together and make a difference.

Getting involved: Jemez Pueblo and
Laguna Pueblo joined together to file
against the US EPA, and some of the
changes that they're trying to do with
the new administration.

Following the Colorado River basin
example, there needs to be more open
conversation amongst stakeholders in
the Rio Grande.

Create philanthropic partnerships that
establish funding opportunities within
the Rio Grande basin.

Slow down or stop development in
New Mexico because there is not
enough water for everybody

To be more inclusive of tribes in
developping and communicating risk
assessments,
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Land Use - Economics
Lining dirt irrigation ditches with
concrete and/or using undergound
piping to prevent water loss
Putting into place infrastructure on not
just a state, but also region-wide basis
to protect the water that we do have.
Implemeting a 24-hour irrigation
schedule
Implementing soil moisture probes and
other tools to monitor watering needs
Strengthen agricultural traditions within
tribal communities by allocating plots
for families to grow their needed crops,
as well as large-scale operations at the
tribal level to grow crops such as alfalfa
Using traditional hardy seeds to do
dryland farming along arroyos.
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North Central NM Acequia Region
DSWB SHORT SUMMARY

a) Taos Water Planning Region (WPR)

historic

future
projected

103 Acre Feet/Maonth

T T i i
1 2 3 4 5 3 7 8 S 10 11 12

January June December

historic

future
projected

103 Acre Feet/Maonth

1 2 3 4 5 6 7 8 5 10 1

= ' January June Décembe?
c) Jemez y Sangre WPR
200 |

historic

future

50| projected

103 Acre Feet/Manth

January 2 : P . June :

10 Dacember;

=)
o -

Y T——] | < Month

Figure 19. Historic average vs. future projections for seasonal surface water into the Taos, Rio
Chama, and Jemez y Sangre WPRs.
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North Central NM Acequia Region

DSWB SHORT SUMMARY, cont.

The data shown on Figure 19, Figure 20,

and Figure 21 all show surface water

into the Taos, Rio Chama, and Jemez vy

Sangre WPRs.

The data presented on Figure 19 shows

the historical surface water in averaged

for each month from 1975-2018 and

the projected surface water in for a

moderate emissions climate model

scenario averaged for each month for

future scenario years 2019-2099.

- The moderate emissions climate
model scenario predicts that less
surface water will be available in all
three WPRs in the future.

- The moderate emissions climate
model scenario predicts a peak
runoff in May in all three WPRs,
which is a month sooner than has
historically been the case in the
Taos WPR. Significantly less surface
water in for the month of June is also
forecasted in all three WPRs.

- lLess surface water into these
regions will reduce surface water
allotments, decrease recharge,
decrease water stored in reservoirs,
decrease downstream surface water
availability, and increase reliance on
groundwater.

The data presented on Figure 20

compares surface water in during two

different drought periods. Currently, the
historical period in the DSWB model is

from 1975-2018. Therefore, the 1975-

1978 drought shown represents the

last few years of that drought and the

2002-2018 drought period does not

account for flows beyond 2018. Surface

water in was averaged for each month

during both drought periods, 1975-1978

and 2002-2018.

- During the 1975-1978 drought, the
surface water in peaked in all three
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regions occurred during the month
of June. During the more recent
drought period, runoff is shown to
peak a month sooner. This is due to
warmer springs in the more recent
drought period, which causes
snowpacks to melt sooner in the
calendar year. This conceptis further
supported in these data, which
show more surface water in during
the late winter and spring months
and less surface water in during the
summer months during the more
recent drought period.

The data presented on Figure 21

compares surface water in during the

most recent drought period, 2002-2018,

and surface water in during the most

recent historical wet period from 1979-

2002,

- Ingeneral, thiscomparisonillustrates
that surface water was much more
abundant from 1979-2002 than it
was from 2002-2018 especially in
the months of May and June.

In the DSWAB, historical surface water

in estimates are data-based from

USGS stream gage measurements.

Future surface water in estimates are

based on climate forecasts for flows

that originate outside of the state (e.g.,

the Rio Grande at Lobatos, Colorado).

From there, surface water in is equal to,

or in some cases partially equal to the

surface water out of the upstream mass
balance accounting unit (MBAU) (eg.,
water planning region).
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DSWB SHORT SUMMARY, cont.

Taos Water Planning Region (WPR)
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2002-2018

(current drought)

1975-1978
(last few years of
last drought)

Janugry Juﬁe : ﬁecember
Rio Chama WPR
N 1975-1978
g 20022018
N January i Jﬁ%e ﬁ ) ’ ) Bécembé?

2002-2018

1975-1978

June

~ December

Figure 20. Changes since last drought in 70s for seasonal surface water into the Taos, Rio Chama,

and Jemez y Sangre WPRs..
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Taos Water Planning Region (WPR)
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Figure 21. Changes since last wet years for seasonal surface water into the Taos, Rio Chama, and
Jemezy Sangre WPRs..

#30



North Central NM Acequia
Stakeholder Visions for a
Resilient Future, SUMMARY

VALUES and VISIONS FOR THE an | |
What I value is just the fertile land that's

FUTURE there and the water that used to be
Environmental there.

are downstream benefits.

We also recognize the value of acequias
to the recharge of groundwater.

The vision could be starting to build a
regional climate and water resources
monitoring network.

At some point it would be great to
take the holistic view and if modeling
is involved on a watershed basis or
regional scale to come up with numbers
that we could show the public: this is
what you're getting to assist us to do
the kind of conservation ecosystem
remediation,

A large memory for me, and | look back
at old pictures and old eight millimeter
films, and it's just how lush and green
our pastures and our hayfields were. So
my partner and | are very interested in
putting time and effort into our irrigation
systems and bringing back that lushness
and concentrating on soil health.

All our acequias are spring-fed except
the one on the Creek, and the Creek's
actually a big spring coming off the
mountain. They're all connected and the
groundwater's pretty well-connected,
too.

.looking at the value of acequias for
recharge and groundwater return flow,
hopefully the general public and the
urban public can see the benefits of
maintaining agriculture because there

| think we can have a resiliency network.
This network of pilot studies that can be
holistic in themselves and capture the
diversity of the landscape and not just
the natural landscape, but the human
landscape..we're going to be tracking
resiliency with this network of stations
just like you can track drought and
groundwater.

| want to help maintain it [resources,
‘gifts’l and keep the organic material on
the land.

Sociocultural

Connection to the land.

Spiritual connection.,

The sense of freedom, of independence
of being able to live off the land and
really provide for our families.

I'd like to add a reminder of the security
along with freedom and independence
acequias provide to us locally by
facilitating the production of food during
these changing times.

‘Querencia’ describes our place-based
enthusiasm for this gravity-fed water
supply and affirms how deeply indebted
we are to our wise predecessors
who brought this very appropriate
technology from North Africa and Spain.
It is quite a privlege to participate in the
acequia system.

| think it's really important to maintain
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North Central NM Acequia,
SUMMARY, cont.

the connection between agricultural
traditions and cultural resources.

| think it's our connection to the land. It's
what gives us a sense of place, a sense
of belonging, a sense of backing.

It helps us continue our traditions
and also our friendships right in the
community, for cohesiveness. Acequias
really help people stay connected,

It's the basis for our family and heritage.
So for me, its a sense of a deep
connection to history and the future.

So it's truly a part of my physical
nourishment in addition to the spiritual
nourishment.

The sense of restoration that comes
with living in this landscape. | think that's
just an echo of the querencia and sense
of place that others have mentioned.
The sense of connection with
community, and the ecological input.
Real connection and sharing with our
neighbors.

So | think the most powerful asset that
we have in the area I'm in, and most
areas in New Mexico, is the relationships
between the people. | think continuing
to build on that solidarity in light of
some of the challenges we're facing as
a community is important.

So part of who | am is really teaching
how amazing each of our communities
are and how they're so different, but
how they all have their own story.

| really envision that even though
drought and climate change is a thing,
that we are going to make it through as
a people, because we already have for
so long. It is powerful to have that hope
and to have a really solid dream in our
water system.

But the reason why | really wanted to
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caretake this land was to provide a
healing sanctuary for my community
in developing more querencia, the
remedios, thetraditionof curanderismos,
and helping my people heal from the
generational trauma that has been here.
Making sure that were able to
incorporate the foods, the healing, the
shamanistic roots..| think that what we
put into our bodies is a key to healing.
My life and my life's experience are
around the land and with water, and
what | understand as being valued most
in the region is people, land, water, your
religion, your sense of identity, your
culture, and your language. Those are
things that are very much valued in the
region.

So, learning lessonsonthe land, sharing...
and what our families have instilled on
us by continuing the traditions of being
a land-based people. That's really, |
think the resiliency of Rio Arriba county,
My main focus is not what | can do for
myself today. What | try to focus on
is what am | going to do for the next
generation and the next generation
beyond that?

What's more important than anything is
community, and by community | really
mean people working together on a
problem.

Another huge thing that I am so grateful
for and looking forward to, two weeks
from Saturday is our acequia cleaning,
our limpia.

There's a big connection. There's a
thread that connects us all together and
weaves our fabric of our community:.
This is property that's been in my family
since my great-grandfather. So it has a
lot of traditional values to me.



North Central NM Acequia,
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There's such a long tradition of
agriculture in the area. What would
be of interest to me and, of course, to
many in the meeting tonight is that that
tradition is able to continue in the future.
The incredible traditions and history,
the pueblos, the Navajo, the traditional
acequias, all of those are such incredibly
valuable things to learn from.

So really just a heartfelt sense of
gratitude to being together, sharing this
time and for what is to come.

| was very grateful to be in these
conversations, to be part of this
dialogue, and to have this opportunity
to appreciate the lifetime of work that
people have devoted to taking care of
the land and water in their communities.
That was a very common theme in
our group was about community and
the connections with our watersheds,
aquifers, and in our farm lands.

| feel like we're looking to the future
clear-eyed and still bringing forth hope
and optimism about what we can do in
our communities,

Everything, the people, the air, the
earth, the water, the animals- so much.
So | just value the region as a whole.

I'm really grateful to be a caretaker and
a provider on a hundred acres on the
Rio Grande.

Pretty much what was said before about
everything about this region is valuable,
but when | think about the cultural and
traditional practices that have sustained
our ability to live here throughout time
and the adaptability that allows us to
stay in this valley, | think is a huge asset.
The knowledge of our region is very
valuable.

Our communal sense of surviving

together.

It's definitely the human and non-human
interactions that | think makes us really
unique.

What | value about the region is the
water and soil systems that are here
because of centuries, no, millennia of
active human participation.

One of the things | value about it is that
I'm able to walk in the footsteps of my
father and my grandfather, my ancestors
and the people that came before them
anytime | walk along the acequias..| get
to bring my grandkids, and they walk in
my steps and they're creating steps of
their own.

The care of the land, the culture, the
beauty of the area here are things that |
value about the region.

My vision for the future here, is that we
continue to have a diverse and culturally
sensitive region that my grandchildren
can walk in confidence that the land has
been taken care of appropriately.

| just love being in nature and being
surrounded by a community of water
users and learning so much about
cultures.

Visions for the future? Again, for those
of us in the position to have something
to share,

| really feel like the more each one of us
makes an example, it inspires another.
That's where | find more faith in the
future is one by one in the community.

| feel a lot of reassurance from my
elders who also feel a lot of sense of
pride that they know young people who
care about the trees and our water.
Here in my neighborhood is that a lot
of the people that are growing here
operate on a balance of favors.it's a
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reciprocity, it's a do something without
expecting something back. My vision of
the future is for that to continue,
Governance

- It's important to protect the tradition of
repartimiento, of water sharing.
Traditions of water sharing and
agriculture

What I'm proud of is the way people
were starting to speak up, and not just in
paying attention to those things that are
going on and going on into the future,
We're one of the oldest ditches in New
Mexico.

A vision | see for the future is just more
tribal interaction or consultation when it
comes to water or agriculture, because
we've been working these lands for
years and years before any colonizers
came onboard and took what was a lot
of ours,

My visions for New Mexico is that we get
a state engineer in place quickly, that
the state engineer's office gets staffed
and funded properly without having to
go through these ups and downs that
has been happening.

My vision for the future is that we have
a solid 50 Year Water Plan that includes
not just uses and who the users are, but
protecting the sources.

Land Use - Economic

- It's a place that does provide a certain
amount of livelihood for economic
livelihood.

It is important it is to sustain the
acequias and all the infrastructures,
because it's the lifeblood of especially
this part of New Mexico, Northern New
Mexico. | think that that's very important
to farmers and ranchers in the area.
So | think it's really important that the
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infrastructure be kept and sustained.

| thought about a model that might be
developed that let's say you increase
the amount of farmers by X amount,
by the year 2050, then the benefits
of that to the aqua system, to the
watering system, to the community
health, to the environment, are all
quantifiable benefits. You can say: here's
the environmental economic impact
occurring when you're displacing those
traditional growers to do something
else.

Increase the amount of farmers by 2050
to have a viable and holistic watershed
within the Rio Santa Cruz. And you could
go to anywhere.

Basically, I'm really interested in creating
afood forest and supporting the Bosque.
Our vision for the future, my vision, |
think the vision of the collective here for
the future, is that our people continue to
remain strong on the land with the know-
how on how to navigate policy, but also
have the muscle and understand that
if you want to have a successful farm
and ranch, you have to put your money
where your mouth is, and invest your
own funding to make your own farm
and ranch successful.

What | value about this region is the
rural nature of it. My vision for the future
is to keep it rural.

Looking into the future, hopefully
restoring the farm lands and finding
what's going to work for the land and
work for us as farmers,

| really thought that the acequia
irrigated agriculture was, and is one of
the defining features of not only north
central New Mexico, but also some
other acequia irrigated areas around the



North Central NM Acequia,
SUMMARY, cont.

state. So that's why we've dedicated so
much effort to that over the last 20 or
more years, to understanding how to
support that.

My vision is for more younger farmers.
So | think | would love to see most of our
land being used efficiently and enough
water for people to actually make it
WOrk,

Additional visions are probably we have
a strong agricultural community:.

My vision is on a bigger scale for the
future that the federal program has
become more accessible to small
operators that need them,

ISSUES

Environmental

- We experienced a really, really bad
drought this spring, So we're dealing
with extreme shortages and then also
extreme variations.

Since there's no water in the acequias,
we're having complaints from people
which mostly live along the acequia
saying that their wells are drying.

Our watersheds in that area are in very
bad shape.

An issue that really affects East Rio
Arriba is invasive trees, Russian olives,
Siberian elms, salt Cedars. They take
up a lot of water, especially along the
banks of the river.

Intensified drought and flood cycles
(damage and siltation from floods, little
to no water at other times).

Erosion.

Higher  temperatures,  drier air,
unpredictable cycles with pests, hail
Need to increase soil health.

The health of our upland forests is
imperative to consistent water flow.
Forests need to be returned to balance
and historic conditions through forest
restoration.

Sharing the water between the nine
acequias is challenging, and we expect
it is going to get worse with climate
change, because the amount of water
that comes down historically has been
dropping for the last 10 years.

We have noticed quite a big difference
..growing up it was acres of beauty and
so much green for our cattle and horses,
and now we don't have enough water to
sustain that.

It was a really difficult space working
with the waters, just the inconsistency in
the acequias and the flooding.

Water quality testing.

All  this groundwater pumping is
threatening our springs. | had to abandon
my farm because we cant water
anymore, because it's just dropped off.
That's the fate of all the springs, and
eventually it will be the fate of all the
rivers if we keep this up.

| was shocked to learn that soil health
was not considered in the resiliency
assessment. [for the 50 Year Water Plan].
In order to create healthier soils, we
do actually need some water, but then
once we get started with that, we can
effect a positive feedback loop.

The main issues we have is getting
enough water to get us through the
whole season.

Lack of water to share amongst all the
acequias and all the parciantes of the
acequias

The principle driver here is drought.
There's just not enough water, and
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actually with climate change come
things like extreme floods.

Sociocultural

- | think that pressure from the outside,
from the new people and then the
people that think they're not getting their
fair share of water is its own category.
How do we preserve our communities
in light of these really severe water
shortages?

Water transfers are disruptive to
communities

| know that there is a cultural challenge
because people are reluctant to eat
new things and different things.
Governance

- We have more and more pressure from
other entities that want water or that
think their rights need to be prioritized
during shortages.

A lot of pressure is being created
because of the shortages. We have
difficulty sharing water.

It's interesting because it turns out
that the three acequias have different
irrigation  practices, so theres a
mismatch.

They're expecting to get their usual
allocation and there is no water, no new
water to allocate.

Loss of water rights from acequias (MDs,
adjudications, personal wells for ag
and domestic use, cannabis and other
commercial uses lespecially by outside
interests)).

When a state engineer approves
a transference of a water right, he
should require the user to have a water
conservation plan, and that doesn't
seem to be part of the equation.

Our parciantes have to learn to become
more adaptable,
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| don't really want to use the word
competing, but that's the easy word to
get two competing strategies of a sound
scientific approach versus policymakers
getting in the way of what that means.

| think that the lack of good information
really hurts policymakers.

Water laws are very difficult.

No consideration of water efficiency on
the users.

But part of the problem with the
acequias is they've only been running in
the spring and the summer. So we have
to develop other methods for water
distribution to be able to address those
climate crises and changes in the future.
Would you say that the water laws as
they exist right now, would you say that
they kind of provide a disincentive to
choose a more water efficient crop? Is
that a barrier to going to selecting water
efficient crops? Yes. It's a mega barrier
because the whole game is for you to
get a water right for a crop that uses the
most water.

But the problem is our law doesn't allow
you to use less than what you're entitled
to.

| think that part of it is that if you don't
use every drop you have or you have
a right to, the concept is that the state
engineer's going to come and take
everything away, water law was set up
to be very adversarial.

The New Mexico adjudication process
imposes a completely different water
allocation process for an Acequia.
Acequias allocate water by days. The
state allocates water in terms of acre-
feet.

In 1907 New Mexico adopted a water
code that privatized the right and gave
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it to the owners of land in the acequias.
This made it easy to separate the water
from the land and to sell and transfer
the right. You could not separate the
water from the land in the traditional
acequia system. The process destroys
the traditional allocation of water for an
acequia. A single water transfer from
an acequia affects the other parciantes.
Each parciantes is like a spoke in a
wagon wheel. At some point the system
falls apart when enough transfers occur.
It seems to me that a lot of acequias are
fighting the same battle separately.
Basically the Rio Chama Acequia
Association is under everybody's thumb.
It's not something that we had a voice in,
We're very focused right now on re-
establishing the long-term system of
repartimiento that has worked well for a
long time, but these four or five difficult
years since 2000 have really stressed
everyone.

I'm super nervous that if we keep going
this direction, that capital interests are
going to overwhelm natural resource
needs.

We need to be able to increase the
amount of water, or at least hold the
amount of water that's falling in the basin
and divert it so it's more manageable,
so we can meet those needs of a
larger population and the needs of the
pueblos, We know it's not the silver
bullet, but with more management
around the reservoir to continue to keep
it either bigger or dredge it out a little bit
to eradicate a lot of the invasive species.
Those are all smaller pieces that can
add up.

Other challenges here is how do we use
the water? You notice that two of the

pilot projects that Connie talked about,
were in La Mesilla. We have a dam that
prevents flooding of the ditch, but how
can we use the water behind the dam?
You saw that pool of water back there.
How can it be used?

We talked about maintaining the
traditions of the Acequia and one of the
traditions is sharing water, and that is
becoming more and more difficult these
days it seems.

But training people to understand what
it means to have a water right is an issue,
and the responsibility to your neighbors
that comes with that.

Educating people who buy property but
are not from the area. It makes it very
difficult for the local acequias because
newcomers don't understand the whole
way that acequias work, including
governance and shared responsibility
for the acequia, and easements along
the acequia, and that's made it very
challenging.

| do know that whenever you do
something to help fix a problem on
your part of a stream or ditch, it tends
to cause a problem for somebody
downstream. You have to work all along
the whole length.

Maybe the other offering I'll have is
about how long this takes and the
patience needed [for conservation and
restoration.

Over the years a lot of water rights have
been stripped from properties here in
the Taos county.

There's this fear of if you're not going to
use it [water rightsl, you're going to lose
it, and that's super problematic.

What | know over here is the struggle
of a lot of people wanting to lease them
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[water rights] or to make money, passive
income.

.the cause and effect and long-term
effects have not been thought of.the
cost of the burden of the use falls on the
local communities.

Land Use - Economic

- We used to plant a lot of alfalfa, but
most of the alfalfa fields are going into
brome grass, which is a natural thing
that happens that brome grass takes
over, and so less hay is produced and
brome grass doesn't have as deep roots
as alfalfa does, and it's not as good for
the soil.

We need better irrigation management.
Impact of cash economy (loss of
population, hard for young people to
stay, challenge to subsist off ag).
Alternative water catchment strategies
needed.

The economic viability of production
facilities has really been an uphill climb
in the state.

Political leaders are concerned about
getting industry to the state, no matter
what the water costs,

| think large infrastructure is needed
to improve water retention or water
preservation. The idea of doing large
regional infrastructure analysis, systems
analysis and something more like a
public awareness campaign.

The issue is the need for pilot projects
to build support and education to be
right beside it (education, photo images,
videos, news).

| think the barriers for people doing
different crops depends on who we're
talking to. You know, in Chimayo, a lot of
us are doing subsistence farming here
and people grow what we want to eat.
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Nobody thinks about increasing food
production in New Mexico, it's like we
expect food to come from | don't know
where, One problem is we don't have
processing facilities in New Mexico.

So as they [Taos Ski Valleyl increase
more summer activities for tourists [as
ski season gets shorterl], then of course,
that's going to increase the demand for
water.

As development continues on up along
the the ski valley and the canyon, the
quality of the water, naturally, is affected.
So the biggest threat now to us for our
farming community is development.
You know as people come in and go
buy an acre or two acres, they're not
really interested so much into irrigating.
So we're losing a lot of the area from
irrigation.

You can't really sustain a family on five
acres of land. So the small plot farming,
| think, is going to have to change. So
rather than growing alfalfa, | think we're
going to have to start looking at more
specialty crops.

We're a collective of five women of
color, and what we hope to be able to
do eventually, is to buy land, and that's a
difficult thing as a young farmer. It's also
difficult to figure out how to buy land
collectively.

The Forest Services proposed a
program/project  to substantially
increase the number of trails right in our
immediate watershed.

We I[policy makers/politicians] are
blocking land ownership.

Santolina development.

The Taos Ski Valley, two weeks ago,
brought forward to the County of Taos
Board of Commissioners a proposal for
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$154.8 million recreation corridor with
some tremendous impacts to that Rio
Hondo.

We've already had our Santolina up
here and it's just filled in development,
high-end houses forever, and tons of
domestic wells and big subdivisions.

So even if the rainfall had continued
the way it was in the eighties, and
partly into the nineties, | think we
would have still had a water crisis,
because unsustainable development
patterns are rampant. Really bad water
management decisions like assuming
that paper water, moving water around
through water transfers is the solution,
and developers will have you believe
that.

We have a lot of people here with water
rights, and most of the people here
who actually use their water rights, |
would say probably half of them are not
growing food. Half of them are growing
landscaping, and | don't know how well
that's going to go over in the future,
bluegrass lawns and things like that.
We're so land-challenged here being
blocked in by the pueblos, that we
actually have people bulldoze arroyos
and water has to go somewhere.

We have infrastructure issues, we have,
of course adjudication issues, we have
development up the Creek issues.

How to maintain an economically viable
agriculture, that many people are
involved, and that they have their heart
in it

Great majority of food is imported into
the state.

The county extension agent program is
so under-publicized and under-utilized.
The lack of younger farmers and farming

areas are decreasing.

There's a lot of development happening
here in the rural area that's not at all
related to agriculture or ranching.

That's my main concern is trying to
find the resources where | can find this
information, working with the Interstate
Stream Commission, and finding the
right people to direct me in the right
direction [to acquire fundingl.

What concerns me is all the
development that's happened, we're
right along the Santa Cruz River and
there's parcels that are being sold off for
homes and things.

Land is expensive, farming is hard work.
I'm concerned about people making
a living off of land, even if it's not
their primary source of income..So
affordability is affordability of land, and
affordability of maintaining or keeping
family land as an example.

We dont practice dry land farming
anymore.

There's a development up at Taos
Ski Valley in the neighborhood of 250
homes that's going to be taking place.
.the only water that comes down the
Rio Hondo is effluent coming out of the
water treatment plant because of the
amount of water that's being sucked up
there.

We have outpaced development
based on water availability. That's only
exacerbated by us being a tourist
community destination.

Land access and the cost of agricultural
lands.

Pollution of water and soil that is caused
by new development or folks using
chemicals or pesticides in neighboring
lots.
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We also need support for workforce
training and development for new and
young farmers,

.f you are going to school to do this,
youre burdened with student loan
debt. So your ability to have a credit,
to buy the equipment you need or run
a successful business..is strapped in a
very bizarre way.

A good number of the parciantes on
this acequia are back on their dues. So
funding to keep the acequia operating
functionally is really more and more
limited.

..over the last decade or so, | can really
see a whole new set of weed problems
that are coming on to my existing ag
land.

Just a short synopsis, from my idea to
approach them, to request money to
the point where | was using the project
to deliver water around my property,
was a total of five years. Three of those
years were maneuvering through the
bureaucracy..\When | went through this
a number of years ago, there were five
people in the Taos office. Now they're
down to one.

To take a couple of hours a day for
however long it takes to maneuver
through all this bureaucracy, is taking
away your labor time on your property...
It's a deterrent, it keeps people from
applying, it discourages people,
Thereisn't an intermediate way for those
leasing the land to access those funds
[through government programs| without
the full support of their agricultural, who
they're renting from.

the incentives for acreage. Most of us
younger folks, it's my wildest dreams to
have 10 acres, | have less than an acre....
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So oftentimes these resources are
intended for huge lots, huge acreage,
So | think, believe, and support the idea
of, how does equipment and operators
become more available to people who
don't have the funding? I'm not talking
about through a government program,
I'm talking about in our community.

Our valley, and probably most valleys,
are faced with long-term water scarcity.
| would love to see all the land being
used, but wed probably need four
times as much water, given the current
amount of water in the current irrigation
practices.

We've all seen is our runoff is much
sooner than we've ever seen. As an
acequia community, that poses a lot of
infrastructure challenges of how do you
keep water on your land when it's June
and the runoff is done?

| think there's a key role for a very
synthesized, maybe one place to have
your needs met, because as of now
you have to go here and there. The
paperwork, it's like going to the DMV,
which no one likes to do.

Recreation is another pressure that
comes in.The recreational use on
our watershed is impacting the water
quality of our watersheds, the water
coming down into our acequias that
we're distributing to the fields.

STRATEGIES

Environmental

| think the starting place for us is to
increase the fixed amount of water,
however possible.

We should be ready to capture massive
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flood flow.

Every  thinning project  should
concurrently be stabilizing the soil.

By creating decentralized, landscape-
scale water retentive landscapes, we act
as a keystone species, amplifying water
infiltration, facilitating soil  structure
improvements, setting the stage for
the storage of episodic downpours,
and establishing carbon-sequestering
vegetation where barren soils may have
existed previously.

Banking water in the shallow aquifer is
a practice that can be readily applied
to every site where earth works are
underway.

That is that intact ecosystems, whether
it's up in the upper watershed with the
drainage coming off the mountains or
whether we're talking about wetlands in
the low lands, but these systems being
intact improve the water availability for
people.

These ecosystems have a need for
this water in themselves for the many
species that live there. And | think
added to that point is, as we all know,
high functioning wetlands also increase
the water to the aquifers, which then
ultimately helps human needs.

We really need the system to be
functioning at a high level for our
existence to be sustainable really.
Maintaining healthy soil biology is really
important to maintaining the diversity
of species growing above ground. So
there's a lot of practices like composting
and mulching and cover cropping,
and no-till drilling as Mark spoke that
help maintain what's happening below
ground.

There could be more monitoring

of weather and precipitation and
groundwater

A better understanding of actually what
is happening may be useful even on
small scales.

The reintroduction of fire is crucial where
and when appropriate.

What | have been able to do is very
passive in regards to water restoration,
| built some swales on my property, on
the lower ends, to retain the water.
Thinning projects in the bosques to help
restore the watersheds and to get those
invasive plants and trees.

Trapping the water coming down in
the runoff during the monsoons, | think
that's going to be the key start

I'm really impressed with what I've read
about ancient China's way of handling
water, both shortages and floods and
trapping water. There's an ancient
engineer who figured out how to create
artificial marshlands so the water would
spread out over this artificial marshland
and then go into the groundwater table.
Follow the principle of small scale water
catchment systems that really slow it,
spread it, sink it, the water. With that,
we are rehydrating the soil and creating
your own soil sponge that really can
soak up all the water instead of having
it just rush off and create problems in
terms of erosion and siltation.

It's a vision of multiple small scale
projects. And | think that is really where
we're headed at this sort of a dispersed
instead of the sort of big technical
technological solutions. It's more of a
dispersed, human scale, wildlife scale,
micro scale solutions.

We need to be ready for extremes
and my answer is increasing organic
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material, both on the surface and in
the soil, so soil health and to promote
moisture retention and moisture..I'm
advocating is agroforestry.

Sociocultural

- Ifeellike the strategies need to be really
culturally relevant.

A version of planning to me is really
community engagement. But point
being that we have models here and
we need to build off those models that
have worked.

But I just keep wanting to say youth. We
want them to have strategies that we've
built that they can build upon.

We have our community acequia
historical traditional models, and then
we have our modern iterations of
them and youth organizations that are
connecting kids and aspiring farmers.
How many farmers we need to have,
you know, how many people under
50 are engaged in implementing the
models, designing the models, working
the land?

| think it's going to start a lot with trying
to get the younger folks involved, not
only in farming, but also in managing
the acequias. We keep asking to see
if we can get some other people to
apprentice with the commissioners and
mayordomos.

Our association doesn't believe it's all
about technology. We think that we can
also use traditional knowledge to solve
a lot of these problems.

Neighborhood social media site for
asking and discussing what to plant.
Educate the people who are buying the
land to get them acquainted with how
things work around here in acequia
country.
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Education, of course, helping us
understand the land that we're on
because the land that my grandfather
grew on, isn't the same land that I'm
growing on.

We need to get the general public
engaged so that we can move from
just looking at strategies for local small
farmers to survive to the point where
they can thrive..but things people have
thought about, is make it part of high
school or middle school curricula so
they learn about their traditions and
about acequias.

Education on  alternative  water
management and storage methods
(Drip, storage tanks).

Educating the vyouth about food
production, land use, means that
somewhere after old farts like me are
gone, there's somebody else that has
some insight into what the food system
is.

Let's educate the kiddos.

More youth programs.

We need to change the standards.
Educators have our hands tied by the
educational standards,

Historically, people would show up
for each other and help one another,
but we're reconnecting and rebuilding
those relationships.

Governance

People spoke of development and
conflicts with water resources with
development, but | think it also
comes down to intentionally planned
communities, so that are aware that
water is a limited resource and there's a
lot of currently occurring contradictions
to that sensible planning. I think really
looking at it from a community level,
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how are we going to use a shortening
water supply and how are we going to
become more efficient in our use of the
water?

And then what we're going to need also
IS More improvements more awareness
or education around water distribution
so that people can start to think about
growing crops in different times of the
year.

We developed a mechanism to share
the water and monitor the sharing.

It's in  maintaining those good
relationships that allowed us to get
where we are now.

All the acequias to get all their ducks
in a row, get their legal documents, get
their bylaws.

| know that I'm personally going to
be having a community party. This is
where I'm hoping I'm going to gather
information from everyone under my
basin area and see what their problems
are as well.

| think that understanding the water
budgets so that everybody can
understand the trade-offs of different
management descisions.. | think
these pilot projects will be great for
showing some of these trade-offs and
understanding the water budget for the
trade-offs.

It's very important to look up other
alternatives in a combination approach.
We're not looking at solving the problem
all at once or that there's a silver bullet,
but there's all these little pieces of the
pie and we're going to start to pick up
and put together.

Extension agents. It'd be nice If we could
have one that would be specific to the
pueblo or more native specific because

our land and water issues are different
from everyone else.

| feel like our tribal government is still
very much living under an oppressive
system of having one year terms, so we
actually never get anything done. So if |
could dismantle that entire government
system, that would actually be beneficial
to my organization and to my people.

Land Use - Economic

Building standards that require less
water use.

One is the human campaign. And then
the other one is the hard infrastructure
campaign. So there are two different
kinds of work being done, but they're
both speaking to the same kind of
preservation, completely different work.
It would have been interesting if you
could tell any new business moving in
that you have to help restore or increase
our water supply somehow.

But Harold brought this up earlier about
the fields declining in the Mora area.
It's the same in Taos valley and the
solution there has been the no-till drill
and minimal disturbance disking, and
then the no-till drill, and then planting
a polyculture lot. So, perennial hayfields
coupled with regenerative practices
(perennial  polyculture, no till drill,
minimal disturbance).

More protective covers for the crops,
because in these kinds of really climate
change activities where we're getting
hailstorms or big thunderstorms, we
need more protection for our crops to
be more viable in these really turbulent
weather changes.

Develop our food system to be more of
a local food system by a certain amount
and date.
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Food sovereignty.

A significant amount of land is fallow
there's a potential to increase recharge
on significant amounts of land.

Fully funded and very community
oriented Alcalde science center. We
need more research scientists out there.
There are some native plants that can
be food crops also. A lot of that land
where some of the diversions, ponding,
restoration things can happen is public
land.

Start taking a little bit more coordinated
and cooperative farming strategies in
conjunction with specialty crops.

So everybody really has to start growing
quinoa and amaranth, things like that,
and experimenting because we have to
learn how to do all of these things quick.
Every farmer should be a really good
experimenter.

Coalition of the National Infrastructure
Bank. One of the things that | really
appreciated  about the  National
Infrastructure Bank, which is being
pushed on a federal level, is there's
part of that infrastructure money if we:
A) create a state bank in New Mexico,
and/or B) push for this Coalition for the
National Infrastructure Bank, they would
divert funds directly to helping our
water, directly to helping our acequias.
Identifying what are the crops we really
ought to be growing here with our
tremendous lack of moisture.

Looking to what extent could New
Mexico, if people were buying food
locally, how much could that impact
local farmers?

Alternative crop choice pilot study at
community farm in Los Ranchos.

| would use them the county extension
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offices. Thats going to show the
legislators and others that it's still an
important aspect of the university to
have in the state.

Coppicing.

Being more self-sufficient in New
Mexico and to have a more local food-
shed would be really important, it's
safer, it's more resilient.

Drop water system by solar energy.
We're being vocal on how to best
disperse the recreation. Instead of
concentrating in one area and one
watershed, disperse it.

| think a lot of ranching/farm
conversations are under the assumption
that land owners have a lot of land
and that's just not true at this point for
new and young farmers. Take note of
that because if there was some sort of
strategy, incentive, or policy that helps
lessen one anchor operations get that
support, we could conceivably see
different ways the land is being used,
how water is being used, and how that
impacts our food system and those
contributing to it,

| can't tell you how many times the drip
has saved me from going bankrupt
becauseit's easy to use a tiny bit of water
even if the acequia’s only one inch deep
and it's my turn, | can still water,

So my answer to this right now, and my
passion is polycultures, growing many
species at the same time, in particular
trees, and in particular fruit trees [for
moisture retention during big rain
eventsl..A polyculture of understory
perennials, virtually all perennials, most
of which are support species, but some
of which are edibles.

| had my mayordomo install for me an
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inch-and-a-half pipe at the very bottom
of the compuerta. So when there's only
four to six inches of water in the ditch,
people cant flood a field of multiple
acres with grain or whatever, but that
inch-and-a-half pipe can deliver 20
gallons a minute to any of my fruit
trees. And | can be out there. All my fruit
trees are terraced and bermed with a
semicircular berm. So | can sit there and
flood one tree basin at a time.

I'm advocating planting stuff that grows
fast, creating shade. The worse the water
situation is, the greater percentage of
trees need to be support species as
opposed toyield species so that you can
create that shade, especially afternoon
shade relief and moisture retention.
Armies of people have gone up and
dug swales. A swale is simply a ditch
followed by a berm that goes downhill
and then every a hundred feet or so,
they're digging swales. After 5 to 10
years, they have perennial streams that
used to be ephemeral that are now
perennial in their watershed.
Unrestricted funding. | like when
grantors give us funds for general
operating support because we actually
know the issues affecting our area, we
know how to address it rather than them
telling us what we need to do.

Our ordinances and zoning need to be
updated radically to reflect our ability to
adapt with climate change.

[Regarding the Red Willow Center's
CSA program in response to COVID-19]
It was nice to have that upfront income
to be able to help our youth program
because we used a lot of that to pay
our kids, too, and just get any other
materials or supplies we needed for the
CSA, for the kids or the farm.

Checklists: this is what you're going to
need to access funding, or these are the
people you're going to need on board
to complete a project because it's so
fragmented.
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MRG DSWB SHORT SUMMARY

Surface water annual summary into region

_ 2000 (high emissions climate scenario)
g
o 1500
3 1000
(19
o
(&) 500
<
0
1570 1580 1950 2000 2010 2020 2030 20440 2050 2060 2070 2080 2080 2100
1975 2018 2019 Year 2099
Groundwater storage annual change
(high emissions climate scenario)
0
0
o
[=}
o
T 100
*5 2008
L San Juan
o = Chama project
&: complete

1970 1580 1530 2000 2010 2020 2030 2040 2050 2060 2070 2080 2050 2100

Year

Figure 22. Historical annual surface water into the Middle Rio Grande Water Planning Region from
1975-2018
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MRG DSWB SHORT SUMMARY,
cont.

Surface and groundwater change trends

Historical annual surface water into the
Middle Rio Grande Water Planning Region
from 1975-2018 and projected annual
surface water in from a high emissions
climate model scenario from 2019-2099 is
shown on Figure 22a.
+ During historical years 1975-2018,
the surface water into the region
generally shows a declining trend. This
observation is in agreement with the
Climate Change in New Mexico Over
the Next 50 Years: Impacts on Water
Resources report (Dunbar et al., 2022)
(ie., Leap Ahead Analysis).
Surface water into the region estimates
from a high emissions climate model
scenario shows significant variability
with increased periods of low surface
water supply into the region. This
forecast is also in agreement with the
Leap Ahead Analysis.
Reduced surface water availability
reduces storage in reservoirs, reduces
aquifer  recharge, and increases
groundwater demand.
In the DSWAB, historical surface water
in estimates are data-based from
USGS stream gage measurements.
Future surface water in estimates are
based on climate forecasts for flows
that originate outside of the state (e.g.,
the Rio Grande at Lobatos, Colorado).
From there, surface water in is equal to,
or in some cases partially equal to the
surface water out of the upstream mass
palance accounting unit (MBAU) (eg.
water planning region).

Historical annual groundwater storage
change for the Middle Rio Grande Water
Planning Region from 1975-2018 and
projected annual groundwater storage
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change from a high emissions climate

model scenario from 2019-2099 is shown

on Figure 22b.

- Groundwater storage change in the
region is shown to have been declining
during historical years 1975-2018. These
results also indicate that the San Juan
Chama Project decreased the decline,
but that overall the groundwater storage
was still being reduced.

These results are in agreement with
the Groundwater Level and Storage
Changes in Basin-Fill Aquifers in the Rio
Grande Basin, New Mexico Technical
Completion Report (Rinehart et al,
20106), which reports overall declining
groundwaterstoragefortheAlbuquerque
United  States  Geologic  Survey
(USGS) Hydrologic Unit Code Level 8
(HUC-8) basin from 1950-2015.

Projected groundwater trends with a
high emissions climate scenario indicate
continued groundwater decline.

Continued reduction in groundwater
storage can  negatively  impact
groundwater quality and will lower
the water table. Lowering of the water
table can cause wells to run dry; and
in some instances, the shallow aquifer
can become disconnected from
the surface water system. Ground
surface subsidence can also occur.
DSWB groundwater storage change
estimates  incorporate  groundwater
storage  change#15 values from
Rinehart et al, (2016) where available.
Currently, the DSWB does not estimate
total groundwater storage and only
estimates groundwater storage change.



Middle Rio Grande (MRG)
Stakeholder Visions for a
Resilient Future, SUMMARY

VALUES and VISIONS FOR THE
FUTURE

Working with all the engineered
infrastructure towards the advantage of
the river ecology, where we're using the
ditches and the return flows and taking

Environmental

+  There's a lot of value in the Middle Rio
Grande region and it's not all related to
water, but it's all underwritten by water.
Amazed at how much function
is remaining in this river and how
remarkable this ecosystem is.

Irrigated farms are also very critical for
migratory birds and other wildlife. Our
flood irrigated farms provide some of
the last wetlands left in the West, 62% of
the wetlands in the Intermountain \¥est
states are flood irrigated pastures. And
so those flood irrigated provide the wet
meadows that these birds depend on.
Working with the water budget we have
towards a scaled down river with key
functions to keep it alive.

Maintain multiple values of river flows
through Albuquerque that could be lost
with loss of viable water supply.
Simulating some of the original
hydrology of our waterways to
encourage more infiltration.

This idea of a scaled-down river.
It still has some of the functions of the
historic Rio Grande, but is working within
a much more limited water budget.
keep this river alive with understanding
the key parts of the hydrologymimicking
historic processes on linear scales and
in the watershed, infiltration and soil
retention.

advantage of that to efficiently keep the
river alive.

| would Llikke to see a lot more
implementation of the aquifer storage
and recovery methods.

What could be really cool, not just in
the uplands, is main stem wetlands.
These main stem wetlands are in deficit
and are needed for winter wetlands for
migratory birds.

Water is a critical piece to keeping
Laguna and Laguna'’s practices going.
Reusing the water, recycling the water
as much as possible, and then letting
some of the natural water flow are my
visions for the future.

Water's at the center of everything,
without water, we won't have anything.
We have to protect that alluvial [aquifer]
because it's paramount.

Oftentimes identified as one of the
favorite features of the middle Rio
Grande Valley is the Bosque, and the
access to green space.

There's a lot of wildlife components that
are more and more being represented
and being understood as agriculture
becomes more of a primary habitat for
migratory and wintering waters.

The agricultural communities that we
supply play a really important role in
maintaining those in-stream river flows.
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Sociocultural

- The agro-ecosystem, the intertwining of
farm fields and the river, and the culture
that is attached to the land.

Pueblo sovereign nations that are here,
and were here ancestrally, and just
gives us arich and a vibrant community:.
The land, the water and the culture that
is attached to the land.

Ultimately there'sarealheart connection
to the land by all the people we work
with. Many of these lands have been
in the families for generations, it's a
significant part of our culture and a part
of the families’ land legacy.

One of the values of water in the region
is really the connectivity to community
and sharing the resources. Ensuring that
we all have equitable access to quality
water, but also supporting the water
resource for our habitat, our Bosque, our
agricultural resources, our recreational
benefits.

Equitably sharing the resources of the
community.

What we have is what we have, and we
have to protect it for future generations.
What | feel like we value the most, or
should, is culture and environment.
Those two things combined are very
much what makes New Mexico.
.water is inseparable from culture and
environment.

| envision us being a more rational, kind,
and loving community of people.

Just to be able to continue to live here in
this community:.

There's a cultural significance to
what we support. There's absolutely
an ecosystem service in the way we
manage our system, and the way we
flood irrigate the valley [traditional flood
irrigationl.

Governance
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Working within the region, with our
partners, and with communities to
ensure that this water is available for
now and into the future.

Thinking forward in addition to thinking
across agencies, across communities,
to make all of our plans happen, and not
work alone.

A lot more collaboration between
agencies and more authorization to
store what little water we do receive
higher in the mountains, in those smaller
reservoirs where the evaporation rate is
so much less than at Elephant Butte.
We can use aquifer storage and
recovery statewide, there are plenty of
interested agencies who want to do it,
we just need that path to completing it
to be easier.

My vision for the future is a more diverse
approach across the state on how to
work with what we have, rather than
fighting the engineered systems we
have, how can we work with them?

I'd love to see us willing to try things and
do things.

Recognize that we have to do a bunch of
a little pieces to make it work. We can't
Jjust do one thing. There's not gonna be
this one solution that is going to make it
all better.

We wanted to be on top of that and
show that we're not just sitting on the
sidelines, we want to be on top of every
water issue.

That we really tamp down our lifestyles
to comport with the problems that we
have, and encourage the rest of the
world to do that. New Mexico has a
great opportunity to become a shining
example for the rest of the world.

Land Use - Economic

Our main values are farming, the
Bosque, and within all, water.
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Ensure that the natural spaces, whether
it's farming or range or whatever, aren't
lost.

Overall objective is to ensure that
Albuguerque can remain a sustainable
urban area and that the people who live
in Albuquerque can continue to enjoy
the remarkable climate, recreational
activities, entertainment, activities, and
educational activities.

Both the small and bigger farms down
here in Valencia and Socorro County
and have a huge economic value to our
counties.

What the district IMRGCDI values, is
maintaining traditional flood irrigation
that has all sorts of primary, secondary,
and tertiary benefits.

My vision for the future would be
finding ways to generate that value,
and increase that value to the point that
we have a sustainable economy for
agriculture here in the valley.

| think if the district, and if our
constituents are really going to thrive,
not just survive, we have to change the
way we value all of the outputs that
come from agriculture. That would be
my vision for the future. It's redefining
the value for agriculture.

ISSUES

Environmental

- The declining aquifer.

Pollution of the water sources, including
urban runoff.

Climate change, limited surface water in
the future, the snowpack for instance is
going to be less and less reliable as we
go forward.

Need for water quality in the water
management discussions more

which are also actually impacting
water quantity, specifically the known
groundwater contamination sites.

We do, in all of this discussion, need to
think about the uplands and how the
water moves across the uplands and
how we get better infiltration. They're
overgrazed. This summer when we had
all that rain in July, the issue was water
quality for months. The water coming
out of the Puerco and the Salado
rios and into our ditches was nasty.
It smelled like sewage and it clogged
up our ditches, it killed crops.

We're getting the high intensity storms
that immediately run off and run past us.
That's not useful.

When we do have those big rain falls,
how do we hold it? How can we better
hold it so it doesn't just wash away and
continue to erode, take away sediment
Our uplands are in sorry shape.

They do everything they can to keep us
from removing them [invasive horsesl
from the area that the horses have
destroyed our uplands, our former
grasslands.

New Mexico has the highest rate of
erosion, times three in the whole nation
So we have no snow pack, we have no
water.

Before that in 2018, we had a pretty
severe drought up here and we had to
turn off domestic water 16 hours a day
and there was very little irrigation water.
But my concern is this is a wonderful
place to live, and I'm wondering how
it can be sustainable in the future with
climate change if we have no snowpack.
What dowe doaboutsmallcommunities
like this that are dependent on spring
flow?

Mine contamination
aquifers,

threatening
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The problem with some restoration
was that with the dropping water level,
people would say without any overbank
flooding, you can't do any habitat
restoration.

Rio Grande bosque choked out with
invasive species and is a fire hazard.
One of the biggest issues we have in our
region is going to be climate change and
it's going to be creating a high variable

hydrology for the area.
Reduction in shallow groundwater
recharge

Sociocultural

- Ourfarming and getting back to tradition
is really being challenged along with all
kinds of other things from the outside
world, and now climate change.

\W/e have to start being more considerate
of each other, and stop trying to make a
whole bunch of money out of the water
all the time. That's not what it's for.
Governance

+ Human tendency to want one singular
answer to water management that will
fix the problem. And there's no such
thing.

Some dangers if we work in isolation
There are these rules that we operate
under that may not make sense for a
changing climate. Does it make sense
to have all this compact water stored in
Elephant Butte?

The other big elephant in the room is
the compact,

It's really important to look at these
assumptions that become embedded in
our policy, our water management, and
our models. It's important to understand
the true costs of environmental water
needs. Often such needs could be
satisfied through moving water through
the system differently, and may have
minimal water costs.
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Tension between connecting
management decisions based off of the
high level model and what the other, the
more project-based models are saying.
We're getting to that point in water
resource management, where that
tolerance for uncertainty and error is
diminishing rapidly. And so shortening
that gap and bringing those things
closer together and having a longer
look in the planning is going to be pretty
critical.

We're still in the process of having our
water rights adjudicated. That's a huge
barrier statewide to water resilience and
having an understanding of how much
water is available, because the tribes
don't have numbers for how much water
that they have to deal with.

There needs to be better geologic
mapping on these recharge areas..the
better we identify them and the better
we direct the runoff into those recharge
areas

We also need to know more about
the hydrology of all of these things
[complex surface water - groundwater
interactionsl..need more data.

Lack of conjunctive groundwater and
surface water management is probably
another big issue..wells are not being
asked to shortage share like any of the
surface water rights are.

State policy is a big problem when it
comes to that. Having the political will
to do a lot of these big changes in how
we manage water in the state; that's not
an easy conversation.

That's definitely a barrier, access to
facilities based on compact restrictions.

Land Use - Economic

\WWe don't have the capacity to capture
the precipitation that we do get very
efficiently.
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Agriculture is a large user of water. But
we don't want to lose the agriculture,
Urban water conservation is much
more challenging and it really isn't the
answer that we will continue to [achievel
conservation.

This is a place where that saying that
the farming and the river are intertwined
really means something because of
the way that the system works and the
hydrology of the river-farm system. If
farming goes, the river will go, because
there will be less return flows to the river.
[all flows not consumed by agriculture
and returning to water supplies, eg.
including those that are recharged or
returned for in-stream flows].

This also points towards something
that's perilous about water conservation.
Becoming more water conserving
often means that there are less
return flows going back to the river.
And the river has evolved to need these
flows.

Essential to this river is keeping the farm
farming system alive.

| agree if we lose our farmland,
particularly our flood irrigated farmland,
the river is going to be hugely impacted.
If we go to conservation on the farm,
everybody going to drip, it's going to
impact the river. We (irrigators) apply
three acre feet per year to their field.
Plants consume about two acre feet,
the rest it goes back into the system.

In water meetings, agriculture is always
what's for lunch. Farmers are never
included in the conversation, even
though in this planning we're going to be
hugely impacted and our communities
are going to be hugely impacted.

We aren't recognizing all the services
are our farm lands provide and we really
need to look at our values and what it's

gonna look like in the future.

Farmland is being bought up by
developers, water rights transferred,
and new subdivisions are emerging.
They're putting in houses faster than we
can ever protect the land.

We need to talk about development
and how are we going to curb it? Are
we going to curb it and what is their role
(developers, real estate) in supporting
preservation of agriculture?

Farmers are making adjustments and
trying to figure out how they're going to
do it, keep their land. It's difficult with the
profit margins so small, but it is their way
of life.

How can | recruit [farmers] to protect
their farms when there is little promise
of water and no end to drought in sight.
We are protecting the potential for
farmland to exist.

New marijuana growing and
implications of water use. Some of these
big growers are approaching some of
my conservation easement farmers
wanting to lease their water.
Developments upstream of us have
decreased the water availability.

Our farmers are hurting for water. The
farmers are frustrated because we're at
the mercy of our upstream delivery,

| think that all the farmers and some
ranches here in this district are
concerned about having a profitable
farm, and that's their main concern.
We've been under what | wouldn't call a
scourge, but | spent a real heavy weight
on overgrazing for 400 years nearly.
This has become a population center,
and there are way too many domestic
wells which affect the springs.

We [Albuquerquel probably save water
on an individual level or household level
pretty well. But | think that all the savings

#13



MRG, SUMMARY, cont.

end up going back into providing water
for new development.

We are the biggest water-user city for
hundreds of miles around. We save
it penny wise and waste it pound-
foolish by accepting every large-scale
development proposal that comes
down the pike.

I'm not entirely convinced that the
choices of crops. So we try and
save water and then we spend it on
extremely high-consumptive crops that
are probably sent out of state.

Up here, it's just more and more
domestic wells. The state engineer has
told us that if anybody has a piece of
property, they have a perfect right to
drilla well.

If we pump the well, that affects the
springs, but the well is deeper than the
springs. So if the water runs out in the
springs, if that's a possibility, but at the
same time, with no snow pack a lot of
the wells up here are going dry, too.
We have a lot of small communities
that are starting to see more and
more encroachment, more and more
development around the edges.
Flexible storage, | would say is a top
issue affecting the region.

Funding's a big barrier for a lot of the
conservation projects and initiatives that
the district has.

Our facilities are not meant for storm
runoff. They are conveyance channels
for irrigation water.

STRATEGIES

Environmental

Pilot water leasing program that looks at
on-farmefficiencies, deliveryefficiencies.
Water that is leased, then the quantified
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savings are intentionally returned to the
river at the key locations. The Program
at the same time is improving delivery
efficiencies to farmers and limiting
leases to a few years to avert a "buy and
dry" scenario.

ldea of ecosystem services payments
is awesome - promote all the other
services our farms provide to the wildlife
and to the community and to the riparian
areas. What do we value and how do we
support that?

Connection that conservation is tied to
water in the river and species support.
Importance of looking at other water
resources [beyond conservation] and
that's a discussion of implementation
of reuse, that's talking about how
to integrate  green stormwater
infrastructure, a lot of different things.
Ensuring water quality to also ensure
water quantity.

We should get in these uplands and
start trying to regenerate them.
Regenerate the soil.

You probably get as much return on
effort by continuing the removal of
the non-natives, the water sucking
phreatophytes up and down the Rio
Grande. | think you'd get a lot of water
return for the investment to continue
that program.

Saociocultural

We can integrate and continue
agriculture because that's an important
part of our community and our culture,
and also a necessity.

Giving landowners the option to opt in
or opt out is always going to result in
better communication and outreach,
better repeat, daters. Making it voluntary
is probably a must in my opinion, to do
anything in pilot fashion.

Governance
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| would like to see more inclusion
of agricultural communities in the
conversations.

Need to look more integrated in both
resources and supply sources.

| don't see how we can be successful if
we aren't talking and working together.
Need regional teams working on these
complex issues, because there are no
silver bullets.

Expand our management of water past
snowpack to include management of
monsoonal flows when they come.
More implementation of aquifer storage
and recovery.

More inclusion of the agricultural
community in water discussions.
Reservoir operations in general, can you
use reservoirs for ecosystem services?
Can you really make sure that spring
snowbelt pulse moves through at the
right time to benefit the native species.
We really need to flip and think more
agily how we think about water. | think
we're still too rigidly thinking: Snowpack!
maybe we won't have any snowpacks.
how do we manage our systems and
design our systems to capture that
water when it comes through.

The compact delivery issue with
retaining and infiltrating stormwater
doesnt actually apply to residential
areas according to the State Engineer.
Educate the public about stormwater
being a resource that can be infiltrated
on their land to irrigate or support their
plants rather than using groundwater to
do that,

The biggest strategy to address that of
course, is to finish the settlement, and
we are pushing so hard right now to do
that.

Our strategy of course, was adjudication.
We're trying to fight for our rights that

we have with water.

We're trying to get away from the
congressionally-imposed  restrictions
on managing our lands properly.
Teaching the young and the next
generation about using the water wisely.
Even if we love all the spiritual and
cultural stuff, data is essential for all of
us to be able to do anything.

I'd also like to add that we have to
better develop the concept of sharing
[between  cities/rural areas and
upstream/downstream usersl.
Changing our storage restrictions,
becoming more flexible in how we can
utilize the various dams and reservoirs
upstream and downstream..is going to
play areallyimportantrole in maintaining
what we do.

[Find] ways to increase the operational
flexibility of the various reservoirs along
the main stem and along the Chama,
to increase our ability to store different
types of water at different locations in
the basin.

Some of our ESA [Endangered
Species Actl obligations, we're already
addressing some of those through
the use of our strategic outfalls and
Environmental Water Leasing Program,
where we are trying to match what we
anticipate the need of those outfalls will
be, based on river drying conditions and
available snowpack.

We would really like to regain the ability
to store there [the MRGCD facilityl.
Because thats what allows us to
maintain those late season deliveries,
by capturing the peak of that annual
spring runoff and saving that for later in
the year.

One of the strategies we're using
to address that this year [Imanaging
deliveriesl..is an emergency fallowing
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program that will be paired with the
environmental water leasing program.
Land Use - Economic

+ We have to take a realistic look at what
people are being paid for those leases
or ecosystem services, ecosystem
services impacted, and how those
leases are being managed to minimize
unintended consequences.

What we're trying to do is grow a
constellation of stormwater infiltration
basins throughout the upland urban
area in Albuguerque.

A different way to look at infiltration of
rainwater is more of a distributed system
of small infiltration basins.

| really see reuse recycling of water, of
wastewater, water efficiency as being
the winning strategy.

We are getting infrastructure money to
replace some of the old pipes, which
are the domestic water pipes.

A good investment is laser leveling.

We really have to be rational about
evaluating the capacity. It's like a
carrying capacity analysis [to guide
growth and developmentl.

There has to be rational statewide
analysis of the crop production, because
| still have this nagging feeling that
more crops are grown that are more
water-consumptive than is needed for
economics.

We understand that unlined channels
do have an important recharge benefit
in some parts of the district. But, I think
we definitely feel there's more upside
to having these main arteries lined, so
we can get water where it needs to go
quickly and efficiently, and allow that
spreading on the agricultural land to
serve as the place for recharge, rather
than through our facility.

| think what it really comes down
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to"What's the local or regional
economy?” is the basis for a lot of the
crops that we grow.

| think if there's really an opportunity
to encourage farmers to change their
habits, to irrigate a crop that requires
less water, would be to make sure that
there are other sources of revenue that
doesn't put them on the track of having
to grow the most water consumptive
high value crop, because they know
they are being compensated for all
of the other ecosystem services they
provide.

Protecting people's property is going
to become a really important piece of
adapting to climate change, where we
have more and more flows intermittent,
but high impact, high intensity flows,
that could potentially come in.
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Figure 23 shows annual surface water
and  groundwater  depletions by
agriculture in the Lower Rio Grande
Water Planning Region.

- As surface water availability
declines, groundwater pumping
increases to meet the demand,
which exemplifies the dynamics of
global reliance on groundwater.

- Decreasing surface water is also
evident in the northern regions of
the state, and is evident in reduced
storage in reservoirs.

- Forecasted increasing temperatures
inthe future willincrease evaporation
and evapotranspiration (ET) rates,

LRG DSWB SHORT SUMMARY

the surface water system. Ground

surface subsidence can also occur.
In the DSWB irrigated agricultural
acreage is sourced from Trends in
Irrigated and Dryland Acreages in New
Mexico, 1970-1994 (Lansford, 1997)
and New Mexico Office of the State
Engineer's (NM OSE) Water Use by
Categories reports (e.g., Magnuson et
al,, 2019).
Crop type data are sourced from
Lansford (1997), United States
Department of Agriculture  (USDA)
Quick Stats, and the USDA CropScape
Cropland Data Layer.
Crop types are categorized as either

which  will increase additional grains, alfalfa and pasture, fruits and
demand for surface water and vegetables, or orchards.
groundwater. Crop specific ET rates are calculated

- Reduction in groundwater storage
can negatively impact groundwater
quality and will lower the water
table. Lowering of the water table
can cause wells to run dry; and in
some instances, the shallow aquifer
can become disconnected from

using the Original Blaney-Criddle
consumptive irrigation requirement.

NM OSE's Water Use by Categories
reports are used to inform how much
surface water versus how much
groundwateris used to meet agricultural
demand.

1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

—SW Depletions by Agriculture —GW Depletions by Agiculture

Figure 23. Historical trends of annual surface water and groundwater depletion by agriculture in the
Lower Rio Grande Water Planning Region
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Lower Rio Grande (LRG)

Stakeholder Visions for a Resilient

Future, SUMMARY

VALUES and VISIONS FOR THE
FUTURE

Environmental

Significantly reduced sedimenttransport
that leads to less sediment reaching
the Rio Grande..on a larger timeframe,
having to dredge less sediment, haul
away less sediment from the river would
be measurable.

.my vision is identifying the priority
areas-the ones that we see we're
having to clean out most often- like was
mentioned, the Rincon..And so | think
rather than starting with a volume, let's
start with identifying the problem areas
and how we can address them.

Now the issue we're seeing [with pilot
poject sediment basins] is that it's only
dry enough during one month out of the
year that we can go in there with heavy
equipment to clean it out.

The river reflects the health of the
watershed. Everything ends up there.
The timing and amount of flows, the
diversity of plants and animals that the
river supports..My metric for watershed
health is the health of native fish in the
river.

My vision for the watershed is that the
river is recognized as a stakeholder in
watershed health and that we reimagine
how to manage the river so that it not
just functions to deliver agricultural
water or get rid of flood water or runoff,
but that it's restored to ecological health
and it functions like it once did, albeit on
a much smaller scale, with less water.
To me, a healthy watershed is one

that controls erosion but also prevents
flooding and in the process of doing that
provides open spaces that are good for
growing vegetation, which of course
in turn provides habitat for the animals
lives we have.

| believe that what falls on our lands
should be retained for a period of time.
| want it to stay and | work very hard to
do that.

| think every time we have drought we
emerge as better managers.

I'm looking at the question what does a
healthy or restored watershed look like?
To me it looks a little greener than it is
now. That all comes back to my idea
of having water be used by the plants
or be added to the aquifer, one or the
other.

Sociocultural
Governance

Economic and community resilience,
integrated with ecological resilience.
Just that sense of the human community
being integrated with with the land
community...So just as a vision for how
we do land management in the future.
And the collaborative requirements that
are necessary for real resilience.

| think safety is always going to be a
critical value.

Build a network and a working group to
achieve bigger [regional-scalel things.
Further discussion on the value of these
projects to the entire system, to the
different entities.

There are mechanisms that do allow
different agencies to work together and
leverage each other's right of way, so
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to speak. And then maybe, this is going
back to that original question of thinking
outside the box and collaborating
together, we utilize existing mechanisms
that allow us to collaborate. And maybe
expand mechanisms like that.
[Watersheds arel starting to be framed
up in terms of not only the environment
but the economic aspects, the uses that
we value on the landscapes and the
social aspects. We've got to take those
into account in every decision we make.
Past glory is not our future, we have to
discover future opportunities.

We have an oppotunity, climate change,
the prospect of moreintense storms plus
aging infrastructure, it's an opportunity
to rethink everything; how we deal with
floods, and it's an opportunity to restore
the river.

| would like to see probably
congressionally convened stakeholder
process, or possibly under the direction
of the Secretary of the Interior, to bring
together everybody to think creatively
about how do we do this, how do we fix
all of these different problems in a way
that provides some resiliency against
climate change, protects people
from flooding, meets the needs of
irrigators, and restores the river and the
environment generally.

Land Use - Economics

+  Build a well-funded campaign [that is
similar to how the Rio Grande Water
Fund leverages fundsl.

Reduce recurring maintenance activities
by building a healthy watershed;
ecologically and economically, because
it's got to benefit everybody in the big
picture for it to work.

I'm a protector of open space. My
existence depends on that premise.
One of my greatest visions and
opportunities that | see right now is
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this water infrastructure package that
congress is trying to pass.

ISSUES

Environmental

If you remove the sediment and the
water keeps flowing downstream, it's
simply going to pick up more sediment
and move it again. So what you need to
do is work on increasing the infiltration
and reducing the runoff.

We have sedimentation issues that
impact costs of providing flood control.
Sediment is reaching flood control
structures.

When we have these kinds of monsoon
high moisture years..the invasive plants
take over and kind of push out the native
plants. | think that's an opportunity
that we need to be paying attention to
because they don't go away.

Sediment now is a constant problem
that has to be removed continually.
When we go to remove the sediment
from one of these structures, we create
a big hole, because the watershed has
adjusted to the sediment level in the
pooling area. So when we remove it, we
all of a sudden create a hole and then
we headcut up and it creates more of a
problem.

Water is the biggest shortfall of
southwestern ranches and it is the
determinant factor in being able to
rotate.

Sociocultural

As a society we take this stuff for granted.
We take watersheds for granted.

Governance

| feel like every agency has programs
and every agency has things they are
trying to do, but we're all limited.

Scale problems. There's a scale issue
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here about how we use, how we
address the problem. It's easy to spend
money on a single point, and those are
tend to be more expensive, but you can,
as an agency, you can just say, "Hey,
let's throw money at this and fix the dam
or whatever’ But that's a single place.
The problem with working in the upper
watershed is that it's really a diffuse
problem.

Each of us have our constraints by our
organizational rules and regulations,
policies whatever they are.

Everyone, we're constrained by state
law and federal law, as well as local
policies. And | think the key is to be
able to work together, to find ways to
get things done within the frameworks
that we have already put in place, not
necessarily to breaking any of the rules
or to take someone outside of their
levels of expertise, but to find ways
within our own processes that we can
get things done.

When we look at the procurement
regulations themselves, things get
really tricky for public entities in terms
of procurement. Can you spend public
dollars on private property as an
example? Not really.

Land Use - Economics

- Like the railroad bridge, specifically..
They clean it up, deport it until you
can drive a pickup truck underneath it
And then a couple of years later, you
cant walk underneath it. That causes
problems with our railroad. The railroad
is willing to put effort into that to make
sure that doesn't go all the way up and
go over the tracks, as an example.

But whenwe do see localized flooding, it
is because either the drainage channels
or retainage ponds are filled with
sediment and do require much more
frequent cleanup and maintenance.

There are so many of these orphan
structures out there that are really
not ever meant to protect people. But
because of hazard creep, there's many
entities that don't have the dollars to
go out and operate and maintain these
facilities properly..And that puts the
public at risk.

A general lack of understanding and
knowledge of agriculture and food
production along with the importance
of water.

They [old dams from the 50-80s]
don't meet any of the current design
standards.

One of our [DACFCI biggest challenges
is once the water hits these dams, where
does it go?

That was a 100 year event and those
dams were basically sized for a 50
year event. So, this is the issues that
we come into is that we have all this
aging infrastructure that literally cannot
handle the events that we have to deal
with.

[when roads are graded flat and
maintained that wayl.. what that does is
that it creates arroyos in our roads but
it also diverts off slope flows of water
and starving those downstream site turf
stands. It's a huge issue in my mind.

STRATEGIES

Environmental

So I think this perspective of keeping the
water, the sediment, and nutrients on
the landscape..summarizes a lot of what
would be healthy for the watersheds.
Revegetation and other changes to the
surfacetoincrease infiltration, combined
with spreading the water out.

What we try to do within EBID is try to
capture this water [stormwater], put it
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LRG, SUMMARY, cont.

in our system, and then spread it out
across the valley floor.

When we're talking about restoring
watershed health we should definitely
look at the habitats along the river,
particularly wetlands.

\Watersheds are going to play a key role
in trying to make these old structures
last and to also slow the sediment down
so there's less sediment to remove. That
also creates better recharge for us.
That's one of our key things in the city
due to climate change as we get hotter
and longer hotter periods, we need to
have more vegetation which helps keep
us cooler.

Saciocultural

- A lot of people, when | talk to our
legislators, dont understand we're in
the Chihuahuan Desert, our watershed
is completely different and | think there's
an educational opportunity to try to do
exactly what Connie shared with us
today.

Educate the general public on the
importance of the watershed and the
value of water for our future generations.
| think the more we can get the general
pubic involved in seeing what the issues
are and how they can be solved, that will
go a long ways toward getting Congress
or the legislature, the local officials

Governance

In order to address all the different
issues, | think we have to identify them,
prioritize them and plan it out. Then
build upon that.

So that might be a way to prioritize
these multiple efforts to have multiple
objectives. Thinking of the watershed
scale.

It makes sense to me to look, as you
were just saying, where the problem
areas are and look upstream from that...
maybe prioritizing safety areas would
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be one way to try to narrow it down.
Maybe review the programs we already
have and other agencies have started.
And what re-progress ahead in certain
projects. And make that a project priority.
If we knew everything that each other
was doing, then we would also start to
see where some of the things that we're
doing can help each other..And that
coordinated effort then becomes that
much stronger.

Just as an example, the Land Office is
meeting monthly with the Last Cruces
BLM, and we just spend an houra month
and share joint projects that we're doing
together..Andit's been incredibly helpful
just help us both know what the other
is up to and how can we collaborate, to
get things done differently and better.
So perhaps a face-to-face every once
in a while conversation like this would
be really helpful.

But | think that sharing projects and
showing how all of those efforts
compound over time is what will really
show evidence of what we're doing. Not
Jjust having conversations about them.
So that implies engaging a longer term
sort of community training effort.
Scaling these problems in terms of what
is it going to take at the watershed level?
[Regarding DASWCD's Master
Conservation Program] We're engaging
volunteers to participate in some of
these projects that are being described
in the upper watershed, the green
infrastructure kinds of projects that
we're looking to engage volunteers to
actually do some of that work. I think the
bigger side of that is not just the onsite
projects that they will accomplish, but
| think the important element is also
the educational and people in the
community willbe able to help advocate
for the watershed itself.



LRG, SUMMARY, cont.

Strategic timing, preparation is a
key, understanding where this water
[stormwater] is coming in, and then how
to manage it, that's our goalis to actually
prepare for these events and then deal
with them.

We could manage irrigation releases
in a way that we could manage the
channel of the river itself to allow more
for overbank flooding. There's been
some discussion of doing that but it
really hasn't been implemented on very
much.

You have to have a great metering and
monitoring program in place so that
you can use both of those systems to
coordinate together the connectivity
that's between the river and the aquifer
because they are one water source,
it's connected [regarding how to better
manage surface water and groundwater
togetherl.

One of the things that | think the state
could support us on is helping us
develop a managed aquifer recharge
program where when we do recharge
water into the ground people that have
rights to be able to recover it, that works
for everybody as well as the healthy
watershed.

Over time, we [EBIDI began to
understand the importance of capturing
stormwater [wild arroyo waterl..So
we made a determination, and it was
approved, that we could capture as
much water as we cold upstream,
without affecting the downstream users
water right.

It takes dollars and it takes support. And
S0, number one you have to get public
support for any of the projects that we
do.

\WWe need to get our legislators involved,
we need to get our youth involved
in terms of managing this once us
older guys are moving out into our

own pastures. | think it becomes really
important that we pass these ideas that
we've been working on to younger folks
who will then take the ball. Because
these watershed projects are not short
lived.

Congress needs to be involved..| would
like to see Congress reauthorize the Rio
Grande project to be a multipurpose
project.

Land Use - Economics

.the Placitas Arroyo and the Rincon
Arroyo, huge watersheds. They don't
have any flood control structures
on them or sediment control in the
watershed. But addressing the issues
in the watershed would both address
sediment, water issues, improve safety
like Devina was saying, and also reduce
costs.

.but | think I'm the only rancher in his
district that has developed an algorithm
that basically directs our rotation of cattle
in a rest-rotation process. Extremely
important in health and the long term
sustainability of these lands.

Red cattle are more heat tolerant.. But
more important than anything, we want
a cow that can calve on her own..l want
cattle that will convert at 5.7:1 or better.
[lbs of dry matterpound of grain in
calves].

So there's a bunch of federal agencies
that if we could cost share with them
or cooperate with them, then certainly
| think there's an opportunity to improve
our watersheds.
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Northwest NM
DSWB SHORT SUMMARY

a) Projected seasonal surface water inflows into the
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Figure 24. Significant dynamics in the San Juan River Basin and WPR
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Northwest NM
DSWB SHORT SUMMARY,

cont.

Figure 24a compares the average monthly
surface water in from historical years 1975-
2018 against the average monthly surface
water in from a low and high emissions
climate model scenario from the projected

years 2019-2099.

- Boththe low and high emissions climate
model scenarios predict a shorter and
sooner peak surface water in flow than
was observed historically.

Both climate models predict that less
surface water will be available in the
future in the San Juan River Basin.

The high emissions climate model
scenario predicts less surface water
will be available than the low emissions
climate model scenario.

Figure 24b shows historical surface water

in averaged annually from 1975-2018

and projected surface water in averaged

annually from a high emissions climate

model scenario from 2019-2099.

- Historical annual surface water in

generally shows a declining trend.
Annual surface water in for a high
emissions climate model scenario is
projected to be significantly less than
historical flows and shows a declining
trend.
Declining surface water into the San
Juan River Basin presents challenges
for the cities of Farmington, Aztec, and
Bloomfield, which are surface water
dominant ~ domestic, commercial,
municipal, and industrial water providers
(Dunbar et al., 2022).
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In the DSWAB, historical surface water in
estimates are data-based from USGS
stream gage measurements. Future surface
water in estimates are based on climate
forecasts for flows that originate outside of
the state. The gages used for both historical
and future surface water in estimates are
indicated on the upper map.



Northwest NM
SUMMARY

VALUES and VISIONS FOR THE
FUTURE

Environmental

- Protecting the quality of the water
resources of the region for a variety of
water uses and users.
Water users will have to develop the
ability to change and adapt to dimished
surface water inflows.

Sociocultural

- Serving the water utility's users by
providing an adequate supply of high
quality water.
Recognizingthat we all live and die
by the fact that we share these water
resources that are developed along the
river there.
The coalitions that we have put together
have worked really well in working on
water quality and water supply as well.
Create more opportunity to conserve
water and reduce pollutants that are
going into that water supply by offering
classes to homeowners on rainwater
harvesting, wildlife habitat, invasive
weeds, and soil health,

Governance
Making deliveries from Navajo Reservoir
to satisfy compact agreements
concerning the CRSP, NIIP, and
Endangered Species Act.

Land Use - Economics

- Being able to continue irrigating
farmland into the future and maintain
the value of agricultural land.
Providing water resources that are
suitable for all water users within the
region.

Working with the farmers and ranchers
on really active stewardship and to
find win-win solutions that help with
agricultural production, help meet their
goals, as well as doing what's best for
our soil and water resources in the area.
| don't think we're going to be as reliant
on oil and gas and coal as we have
been. Maybe we will be developing
recreational uses of water, and shifting
to more of a retirement area.

ISSUES

Environmental

I'm a little concerned about our future
irrigation water and the loss of it due to
lack of snowfall

Bare soilin cropland isnt ready to absorb
rain events, so it just washes away the
top soil and puts nutrients and bacteria
in the rivers.

If we don't have enough runoff, releases
from Navajo Dam have to increase
to satisy water users, exceeding our
inflows.

Governance

Concern about sending water down the
river for other uses

The current permitting environment
makes easier to just build one giant
stormwater retention basin, as opposed
to twenty small structures up upstream
in the watershed.

There is no hard administration in the
Colorado River basin right now:.
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Northwest NM
SUMMARY, cont.

Land Use - Economics

- Networks of oiland gas roads are cutting
down channels, causing downcutting in
arroyos. when it could be infiltrating into
the soil.

The infrastructure that we have is not
going to be able to keep up with more
precipitation coming as rainfall rather
than snowpack runoff.

STRATEGIES

Environmental

- Research is needed to investigate how
we can adapt to an environment where
runoff is coming earlier in the year
and increasingly as rainfall rather than
snowmelt runoff.

There will have to be some shift in
how we deal with the infrastructure to
capture these big, severe monsoon
events would become more sporadic,
but higher in intensity.

Implement more water reuse to
maximize the use of existing water
resources.

Sociocultural

- Formingcollaborationsand partnerships
with entities across the region to address
surface water concerns.

Implementing restoration projects slow
and spread the flow of water across
the landscape of oil and gas roads
criscrossing the upper watersheds.
Through education and outreach,
make the practices that are used in
agriculture on a larger scale available
on the homeowner scale, so anybody
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could feel empowered to do that work
and make improvements in their own
backyard.

Work together to recognize that we're
looking a multi-demand situation a from
both a use and availability standpoint
Invest in education that promotes water
sharing amongst users.

Governance

Implementing  planning documents
and restoration projects to restore and
protect water quality

Making use of water from the San Juan
River for municipal purposes

Find ways to get blanket permitting to do
a lot of upland arroyo slow-and-spread
strategies in an upper watershed.
Possibly reopening compact
negotiations for the Colorado River to
reflect this drier outlook.

Land Use - Economics

Implementing soil health and recharge
strategies to help the land, water, and
agricultural producers

Develop more and improved water
storage and conveyance systems that
reduce water loss, such as a pipeline
from Lake Night Horse.

Utilizing NMED's River Stewardship
and Nonpoint Source Programs to
conduct and revise watershed-based
planning and restoration projects in the
watershed.
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Southeast NM

Groundwater storage comparison hetween Lea and
Socorro Counties
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Figure 1. Comparison of groundwater storage in two different aquifer types: a. Annual change in

groundwater storage for two different counties from the NM DSWB, b. Location of example NM
aquifers with different recharge rates.

Figure 25. Cumulative groundwater storage change for Lea and Socorro counties.



Southeast NM DSWB SHORT
SUMMARY, cont.

description
Figure25showscumulativegroundwater one MBAU to another is currently
storage change for Socorro and Lea assumed to be zero.

counties.

- Groundwater storage in Socorro
County has generally been stable
from 1975-2018. The Rio Grande
River runs through Socorro County,
which results in recharge to the
aquifer.

- There has been a slight decline in
groundwater storage in Socorro
County that correlates with the
onset of the most recent drought in
2002.

- Groundwater in Lea County has
been steadily declining from 1975-
2018.

- Since there is no major river
system in Lea County, most of the
groundwater available in the county
is fossil groundwater that receives
little to no recharge from the surface.

- Reduction in groundwater storage
can negatively impact groundwater
quality and will lower the water
table. Lowering of the water table
can cause wells to run dry; and in
some instances, the shallow aquifer
can become disconnected from
the surface water system. Ground
surface subsidence can also occur.

DSWB groundwater storage change

estimates  incorporate  groundwater

storage change values from Rinehart
et al, (2016) where available. Currently,
the DSWB does not estimate total
groundwater  storage and  only
estimates groundwater storage change.
Groundwater inflow and outflow from
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Southeast NM Stakeholder
Visions for a Resilient Future
SUMMARY

VALUES and VISIONS FOR THE
FUTURE

Environmental
Maintaining habitats for regional wildlife
In the Pecos Valley, we are blessed
to have an Artesian aquifer with an
incredible recharge ability.

Governance
To develop a conservation program
with the ability to be more reactive to
drier and wetter periods.
The PVACD board of directors are all
from the Pecos Valley, and receives
local input.

Land Use - Economics

- Begintomove away from oiland gas and
potash as big employers and transition
to other industries that can utilize these
non-traditional waters, such as brackish
and municipal wastewater
Maximize the use non-traditional water
resources, to minimize freshwater
consumption, and therefore prolong the
period of having fresh water available in
those regions.
Water is money to those who depend
upon it for their livelihood.
Encourage and promote additional
water reuse where appropriate and safe
in a way that protects public health and
the environment.
Getting produced water desalination to
a price point that is competative with
disposal.
Through local groundwater
management districts, soften the
landing of diminishing groundwater

in the region, while transitioning to a
dryland farming system.

Metering and water master are funded
through a mill levy in the PVACD.
Farmers dont want to see farmland
taken out of production forever through
the PVACD conservation plan.

Small water systems don't have a
lot of capacity, but could benefit
from infrastructure and innovation to
conserve water.

ISSUES

Environmental

Southeast New Mexico sits at the
edge of the Ogallala Aquifer, so fresh
groundwater supplies will become
more dire.

There are times when there is little to
no flow in the Delaware River, therefore
impacting wildlife such as the Texas
Hornbill

Understanding the link between the
Artesian aquifer and surface water,
while coming up with responses to
limited inflows.

Surface water conveyance losses due
to evaporation.

The vast majority of the groundwater
system remains unstudied, and
therefore not understood.

Sociocultural

Low barrier to entry and lack of standard
operating  procedures  for  water
companies in the Permian Basin result
in poor operational water management.
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Southeast NM
SUMMARY, cont.

STRATEGIES

Governance
- The expectation that oil and

producers are going to see additional
limitations on the use of freshwater for
operations.

The right of capture law for groundwater
in Texas is not going away anytime soon,
making transboundary groundwater
cooperation unlikely.

Diminished surface inflows increase
the chance of a priority call from senior
waters rights holders downstream.

A lack of resources at the Office of
the State Engineer to settle disputes,
process applications quickly, and
enforce water use.

Land Use - Economics

- Small public water systems have been
negatively impacted by cannabis
production using drinking water.

State agencies in general are under-
resourced for enfororcement and
compliance.

The use of domestic wells for other-
than-domestic crop growing.
Groundwater is often the easiest and
quickestoption foroiland gas producers,
but not the most economical.
Traditional groundwater conservation
is a one-way street that takes farmland
out of production permanently
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Environmental

Using the characteristics of the Artesian
aquifer to absorb flood events and
recharge the aquifer.

Find better ways to get the word
out about restoration programs and
get more people interested in those
programs

Utilize stormwater capture to replenish
groundwater.

Governance

Withdrawing water from production
when the conditions dictate that's
necessary, and then put that water back
into production during times of plenty,
providing a mechanism to react to
changing conditions,

Automate some of the state regulatory
processes and make permitting more
efficient

Implementing local  groundwater
management distracts with a funding
mechanism and whose boundaries
correspond to the underlying aquifers
Promote use of brackish and produced
water by mandating that oil and gas
producers not use fresh water for their
operations.



Southeast NM
SUMMARY, cont.

Land Use - Economics

- Being able to make use of other
alternative water resources, such as
wastewater reuse, in order to slow the
decline of groundwater.
Find ways to promote more use of the
state revolving fund to increase water
reuse infrastructure in the region.
Promote crop changes that work for
the growers in the region and don't
negatively impact their livelihood, but
help with water conservation through
more potential reuse.
Working with the Produced Water
Research Consortium or an organization
like that, to model the cost of reuse.
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4.7 Water Conference Breakouts
AGRICULTURE SUMMARY

What are your greatest concerns Based on these concerns, and
related to 10-25% less water supply by challenges to addressing these
2070? concerns, what are your suggestions for

Need to share climate knowledge to
the public in a way they can understand
Change in growing seasons, monsoonal
patterns,andadaptationof management
strategies for farmers

Land moving out of agricultural
production and being sold because
farming not eco-nomically viable. How
will land be managed?

Equity and disproportionate impacts to
rural farming and ranching communities
from climate change and climate
change mitigation measures. How we
support these traditional communities/
lifestyles through this? How do we
determine what is equitable and who
makes the final determination?
Groundwater pumping and how it is
going to affect the system

Need for conjunctive water use
management

Forhow long is it going to be sustainable
growing crops?

How do we translate climate change
data to management policy? Example:
Ranchers are bearing brunt of climate
change on USFS allotments - stubble
height requirements haven't changed in
decades, in spite of a changing cli-mate.
Also, USFS is long overdue in updating
forest plan revisions.

Biggest concerns are feed prices
and water quality related to changing
climate.

Changing composition of forests;
shrinking meadows for cattle to graze
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how to achieve long-term resiliency?

Lack of resources - funding, personnel
We are missing some essential data
Need for changes in existing regulations,
new regulations, how to better
streamline implementation

Need for more consultation with
traditional communities and
acknowledgement of traditional
knowledge on water sharing, etc.
Recognize existing water sharing/
shortage sharing agreements
Multi-year funding is needed for
acequias projects

More studies are needed

How the system (groundwater - surface
water) is going to be affected

Between available data and actionable
recommendations, there needs to be
modeling effort to conduct program
evaluation. Project will start next year to
develop strategies to make crop farms
on NM's high plains more drought-
resilient.

Changing crops and/or changing
location of farm

The cost of fallowing land is that it
creates dust and invites weeds, which
outweighs the benefit of aquifer
recharge if available precipitation is
low. Flood irrigation in some places
amounts to 40% recharge. Policy must
be made based on available data and/
or additional research needs to be
identified/conducted.

Groundwater needs to be better
managed. Working on a study involving



Water Conference Breakout

AG SUMMARY Cont.

EBID and other irrigation district farmers,
gathering all sorts of data including
social.

We do not have data on crops,
distribution, consumptive use over time
in the Mesilla Valley in addition to spatial
ground water levels and pumping in the
valley. etc.

What challenges do you anticipate
will affect our ability to address those
concerns in the future?

Highlight  successful farming and
ranching practices that conserve water
in each region so these practices can be
replicated across the State.

Increase funding for programs (state and
federal) that assist with education and
implementation of soil health practices,
water conservation, etc. Funding for the
cost-share match, if it has to be cash
(role for NGOs here?).

Acknowledge that agriculture is not
the enemy and acknowledgement that
the agricultural community is critical to
climate change mitigation and leaders
of climate change mitigation. Education
and awareness of the agricultural
community's contributions to climate
change  mitigation.  Include  the
agricultural community in discussions -
don't exclude them or dictate to them.
Funding for a just, equitable transition
to a variety of water conservation/
climate change mitigation practices in
agricultural production.

Contribute to aquifer recharge
Groundwater monitoring

Need for watershed agreements

Get climate change data to federal land
managers (BLM/USFS) so they can
incorporate it into their management
policies with their grazing permittees.
Between available data and actionable
recommendations, there needs to be
modeling effort to conduct program
evaluation.

Soil health including microbiology and
fungi can improve the water holding
capacity of the soil and reduce irrigation
water needs

Importing water by rail may be option
to look at. Unlike pipelines, the
infrastructure is already in place.
Studies have found that flood irrigation
can have up to 40% recharge rate, which
is worth considering when proposing
irrigation system changes.
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Water Conference Breakout
WATERSHED HEALTH
SUMMARY

What are your greatest concerns What challenges do you anticipate
related to 10-25% less water supply by will affect our ability to address those
2070? concerns in the future?

Loss in river ecology and habitat
(example:  Rio  Grande  Riparian
Connectivity Project is working to
support habitat and habitat connectivity)
Dropping aquifer levels and impacts to
groundwater users along with baseflow
to river systems

Rangeland health. Management affects
recharge/runoff

Conditions resulting in increasing need
to sell off cattle

Need for education/resources for
rangeland managers to support best
practices for all constituents
Continualdrought, issueswithincreasing
conflict and inability to share

Concern for both ag and spiritual/
traditional uses

Spread of invasive species

Increased bare grounds in uplands and
valleys, along with erosion, leading to
sediment transport.

Possibility of permanent landscape
aridification is concerning

Vegetation density is a potential fire risk,
The primary concern for downstream
users that are groundwater dependent
is getting efficient infiltration of upslope
precipitation. Decrease in infiltration
would  have major impacts on
groundwater users downstream.
Concern over how ag community
could remain resilient under different
upstream watershed conditions
Fallowing programs might negatively
im8pact local economy.

Need to learn to cooperate across the
state or within regions.

Need for funding of solutions.

Tribal water rights not being resolved.
Increased enforcement needs,
monitoring use/waste, and need for
better data.

For upland restoration/infiltration,
people are uncomfortable  with
increased wildlife that might be
attracted to these restoration sites

For aquifer recharge  programs,
regulatoryand best practices challenges
The water rights/rates structure does
not incentivize water conservation in
agriculture

Getting people to do this work in
general, takes a lot of people to address
the problems.

The impact of wildfires and challenges
of rebuilding/recovering natural infra-
structure/infiltration capacities in post-
fire conditions

High water users such as juniper and
various weeds tend to take over in
post-fire or drier conditions, which
poses a challenge for good watershed
management

Addressing watershed/landscape
ISsuUes is very expensive

Lack of legislative interest/prioritization
of waterissues, despite theirimportance.
One barrier is the readiness of groups
to use money when it does become
available.



Water Conference Breakout
WATERSHED HEALTH
SUMMARY, Cont.

Based on these concerns, and
challenges to addressing these
concerns, what are your suggestions for
how to achieve long-term resiliency?

Aquifer Mapping for greater
understanding of our aquifers

Water Data Access and Modeling
Education and tools to help people
know where their water comes from.
Regulatory/policy changes to
encourage conservation and reuse.
Infrastructure and management plans
for better capture and release of
snowmelt, storm waters

Work together to prioritize funding
needs and be prepared to receive
funding when available

Taking stock of resources and
coordination of resources, foster more
collaboration

Working  specifically with  school-
age children as a pathway for getting
information into and engaging the
community.

Increased aquifer recharge practices
statewide. Start with wetland-type/
surface spreading projects which do
not have reuse assigned and move to
a comprehensive and flexible aquifer
recharge program for the state.

Create a suitability map for the state
showing areas that are suitable to start
and better inform aquifer recharge

projects

ROl analyses to help prioritize
investments

Streamlining the environmental

compliance projects would facilitate
resilience projects

In outreach, we should be sure to think
critically about presentation/framing to
be more appealing to landowners. Rural
landowners are more likely to respond
positively to a check dam/wetlands
project framed as supporting infiltration
to local groundwater than if the same
project is framed as creating wetlands.
More certainty in model predictions and
additional research on how to deal with
flashiness in models.

Create ecosystem service payment
programs to incentivize farmers to
reduce water demand while keeping
vegetative cover on their fields

Create a comprehensive wildlife corridor
map
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Water Conference Breakout
PUBLIC WATER SYSTEMS
SUMMARY

What are your greatest concerns
related to 10-25% less water supply by
2070?

Based on these concerns, and
challenges to addressing these
concerns, what are your suggestions for

Reconciliation of allocated/promised
water vs. actual water resources
available

Intersection of water quality and water
quantity (source water protection)
Aging and lack of infrastructure

Need for improved monitoring and
forecasting of hydrology and water
accounting

Ambiguity in regulatory requirements
on aquifer storage and recovery, indirect
potable recharge, and direct potable
recharge

Metro areas may be ok but what about
rest of state

Importance of source water protections

how to achieve long-term resiliency?

The State of New Mexico needs to
comprehensively evaluate the costs
for projects that have been proposed
or mandated (e.g., Water Data Act,
Produced Water Act), what the status is
of funds (e.g., Water Trust Fund), and the
need/demand.

Local involvement to help put pressure
on state legislature to discover needs
and why funding certain projects is
important

Regionalization has a role here and
has been successful in certain parts of
NM, but some communities view it as a
threat; we need to find a way overcome
that view.

Promote/advance agreements to allow

What challenges do you anticipate
will affect our ability to address those
concerns in the future?

better shortage sharing in each basin
between agricultural users and public

Resources: funding, staff, modernized
tools, etc.

Agency silos (eg., NMDOH interest in
drinking water quality but not seated at
the table)

Lack of up-to-date information and data;
address inputs being used by historical
data models

Continuity of expertise

Linking of land use and water planning
Technical capacity to attract funds
Uncertainty on length of viability for
alternative water sources
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water systems.

Improve funding for source water
protection and collaboration among
different departments.

Promote conservation

Increase reuse of water through
improved understanding of water
quality concerns and provide funding to
implement projects.



Water Conference Breakout
COMMERCIAL AND ENERGY
SUMMARY

What are your greatest concerns -+ Landownership
related to 10-25% less water supply by - some ranchers feel like they are left out
2070? from being able to sell their water.

Large secure volumes for developing
their leases. NM may be moving in a
direction where there isnt a secure
water supply (sometimes this is a lack
of diligence on water right) regulatory
certainty

What does liability look like for produced
water reuse long-term? Producers
don't know what liability looks like on
the producers end if produced water
beneficial reuse happens

Security of the water supply producers
have invested in. Water supply concerns
cause producers and investors to pull
out or lose investment. (Due diligence)
New Mexico has not been in the
forefront of reuse

Ilegal dumping

Disparities between Texas and New
Mexico with groundwater regulations
Pumping water from Texas into NM
Drought in Northwest New Mexico,
since they rely on surface water

Water quality issues like the Gold King
Mine Spill

What challenges do you anticipate
will affect our ability to address those
concerns in the future?

The US is the worst at managing water
Different groundwater laws between
states.

No interest in large-scale projects. Other
countries look at total resource projects

Based on these concerns, and
challenges to addressing these
concerns, what are your suggestions for
how to achieve long-term resiliency?

List water supply risk (supply and quality)
Provide a more stable operating
environment for operators

Find more options for water storage
Water use offset markets to correlate
with energy programs

Tax deduction at the state level for water
offset for water infrastructure project
Carbon uptake by rangeland restoration
using treated wastewater

Geologic carbon sequestration
Enforcement on water supply

If produced water becomes a reality
(legitimate source for beneficial use),
the State of New Mexico could help
match make corporate water offsets
with conservancy efforts.

The State can develop a water or carbon
corporate offset market or water/carbon
credits

State support ranchers with water
regulation and mineral rights where
ranchers can sell water like Texas
ranchers

Help invest in treatment technologies
that exist that are competitive with
disposal

Regulatory structure the producers can
count on for security of water supply
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Water Conference Breakout
OUTDOOR RECREATION
SUMMARY

What are your greatest concerns Based on these concerns, and
related to 10-25% less water supply by challenges to addressing these
2070? concerns, what are your suggestions for

Education, outreach: means bringing
people to the river, connecting to that
resource, hard to quantify. Popularity of
wild and scenic on the chama
Significantly reduced snowmelt,
reservoir —conditions  will  change,
different experiences, EBID, recreation
for skiing industry

Increased user conflicts with navigable
water issues on the table. Conflict
between agricultural and recreational

how to achieve long-term resiliency?

Show and describe human perspective
of river use, and evolutions of other uses
coming online; Move beyond framing of
competing uses

grant sources to promote water
recreation, similar to Colorado Water
Plan grant: funding from statewide and
regional level

Work done in Colorado, user groups
brought together users to the table ina

users. collaborative way. A roundtable process
passed by the legislature. This included
What challenges do you anticipate a voluntary group., made up of ag,

will affect our ability to address those wetlands, riparian, small municipal, etc.

concerns in the future?

Political divides,

Not understanding why there might not
be water in the river at certain times of
the year.

Urban-rural divide
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Tribes and Pueblos
Stakeholder Visions for a
Resilient Future
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Tribes and Pueblos Stakeholder
Visions for a Resilient Future
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Tribes and Pueblos FG#1
Values

Question: What is your professional perspective on what you, your organization, and
the stakeholders your organization serves value about the region?

Jeanette Joe, NAPI

Good afternoon. My name is Jeanette Joe,
and | work with the Navajo Agricultural
Products Industry. My main job is to deliver
water to the agriculture, so I'm under the
Navajo Indian Irrigation Project. | work
under the Operations and Maintenance
Department, and what we do is we deliver
water from Navajo Dam all the way into the
project.

The unique thing about this area is that
we have a huge farm that uses the water.
All the crops: alfalfa, potatoes, corn, and
feed forage, very much helps our people.
It goes back to them. Some of the products
go out to different areas of the U.S. and also
out of state, like Mexico. | do really enjoy
working here, and my title is Operations
Supervisor.

Dino Chavarria, PSCOEA

Hello. Good afternoon. My name is Dino
Chavarria. I work for the Santa Clara Pueblo
Office of Environmental Affairs, where we
manage various federal grants to address
environmental issues here within the
Pueblo which part of it is water quality.
Something that is valued in the region is
the water quality within the Pueblo, which
would be the Santa Clara Creek, a very
small flow water body and not very wide,
but it's provided water to help the people
in the Pueblo for thousands of years. It is a
water body that was unfortunately heavily
impacted by the 2000 and 2011 fires, which
resulted in one hundred percent of fish
mortality. We're trying to work to be able

to attain the use of that water body, not
just as habitat for a cold-water fishery,
but also to be able to sustain the cultural
traditions of the Pueblo. That is done
through work with various departments
and programs working in collaboration
with the Army Corps, and of course also
we use EPA grants to do small projects
within the watershed. Those would be
non-point source pollution projects to
try to improve the flows coming from the
tributaries three deep sediment and lower
the impact of the flows that result from the
monsoons. And of course, the loss of the
vegetation that previously had held the
soil and trees in there. Of course we have
the thousands of hazardous trees still in
the area that contribute to transport of
the sediments into the water body.

Of course, there are other issues that
we work on. In fact we have to jump off
this meeting at 3:30 because we have a
planning meeting with Santa Cruz. Of
course, a part of the [Riol Santa Cruz is
within the Pueblo. We're meeting to hear
of their water improvement strategies
that they're proposing for Santa Cruz.
Part of it flows through the Pueblo lands,
which we have developed some similar
types of 319 non-point source pollution
prevention projects to try to strengthen
that portion of the Rio Santa Cruz.

Three miles of the Rio Grande flows
throughthe publicaswell. So, water quality
is an important issue from my perspective.
We're working on these grants, so that's
one thing we try to focus on. But there are
a lot of other issues that affect water. Of
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Tribes and Pueblos FG#1
Values, cont.

course, water quantity is one. Water rights
is a huge issue, of course, throughout all
of Indian Country. I'm sure those are long-
term issues that need to be resolved as well
before we can fully have final procedures
in place that can make the water in New

Mexico truly resilient, | think.

Tammy Montoya, PSADNR

Hi, good afternoon. This is Tammy Montoya.
I work here at Santa Ana Pueblo Department
of Natural Resources. What is valued about
the region? Of course the main one is
water. One of the issues that the Pueblo
is experiencing is the shortage of water.
Most of our irrigation lands come off the
Rio Grande. | know last year and then the
year before we were almost about to be on
a rotating schedule because there was not
enough water. This year is probably going
to be worse because the irrigation season
Is going to start later.

Because of the water that's due to Texas,
that puts us in a bind because we really
don't have water to be giving in the first
place. | know the snow is helping, and |
hope that we get the snowpack we need.
So it's basically the climate, the drought
that we're experiencing.

With our irrigation systems, we're in the
process of improving them because half
of our irrigation system is not concrete; it's
a dirt canal. If it was concrete, it cou