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Executive Summary 

 

Beginning in December 2018, a working group from the New Mexico Interstate Stream Commission 
(NM ISC) and the New Mexico Water Resources Research Institute (NM WRRI) started planning a 
public outreach effort focused on the eight water policy topics identified in the 2018 New Mexico State 
Water Plan (SWP). The working group decided to host a series of meetings called Water Planning 
Discussions to convene stakeholders to discuss the water policy topics, beginning with the policies:         
1) Drought, and 2) Data Collection, Accessibility and Monitoring. The purpose of the discussions was to 
inform New Mexico communities about water planning activities of the NM ISC, gather their input on 
drought impacts and needed drought resources, and present content on available drought resources.  

The first drought discussion was held on March 7, 2019 at the Farmington Civic Center and drew 27 
participants. The second drought discussion was held on March 8, 2019 at the Bataan Memorial Building 
in Santa Fe and drew 36 participants. Together, both discussions had participants representing:  
stakeholders; commissioners; water managers; farmers; ranchers; municipalities; non-profit organizations; 
federal, state, and local agencies; tribal natural resources departments; small land owners; irrigation 
districts; water conservation districts; mutual domestics; tribal utilities; businesses; and other water users. 

Each discussion began with an icebreaker; by a show of hands, participants were asked, “how has drought 
impacted you at work, at home, or in your community, your livelihood or income, your family, and your 
water use behavior at home?” In response to the question, most participants raised their hands. The four-
hour agendas included opening remarks by the NM ISC and the NM WRRI, self-introductions by the 
participants, a networking lunch, presentations, and a facilitated discussion. Participants received 
information in handouts and presentations about available drought resources. 

The NM ISC presentation addressed the SWP, which included drought policy. A highlight by NM ISC 
was the need to continue to monitor and assess drought conditions, as well as promote and incentivize the 
development of drought mitigation and response plans by local, state, and tribal agencies in the state.  
Other presentations topics were: the New Mexico Drought Plan by the New Mexico Office of State 
Engineer (NM OSE); the Dynamic Statewide Water Budget by NM WRRI; Water Conservation and 
Managing a Water System during Drought by the City of Farmington; and the Navajo Nation Drought 
Insurance by the Navajo Nation Department of Agriculture. 

In Farmington, the discussion touched on 15 common themes: 1) Agriculture/Farming; 2) Culture; 3) 
Drought Response, Mitigation, and Planning; 4) Ecosystems; 5) Grazing/Ranching; 6) Homeowner 
Associations; 7) Migration; 8) Precipitation Changes; 9) Producers; 10) Technology/Infrastructure; 11) 
Tribal Relations; 12) Water Rights Administration; 13) Water Sharing/Rotation; 14) Water Supply; and 
15) Wildfires. 

In Santa Fe, the discussion touched on nine common themes: 1) Agriculture/Farming; 2) Drought 
Response, Mitigation, and Planning; 3) Economics; 4) Ecosystems; 5) Grazing/Ranching; 6) Hydrology; 
7) Precipitation Changes; 8) Water Supply; and 9) Wildfires. This report details the content of the 
discussions based on notes and transcriptions. A thematic analysis was applied to evaluate the 
transcription data.   
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March 7, 2019 

Farmington, NM 

 
The first drought discussion was held on March 7, 2019 at the Farmington Civic Center. The four-hour 
agenda included opening remarks by NM ISC and NM WRRI, round robin lessons learned discussion 
among participants, a networking lunch, presentations, and a facilitated group discussion. A discussion 
agenda is provided at the end of report, see Appendix B.  

Participation 

The Farmington participants were invited through an NM ISC contact list of steering committees using 
Constant Contact (an email marketing software). There were 27 attending community participants of the 
following. 

 City of Aztec  
 City of Farmington  
 Navajo Nation Department of Agriculture 
 Navajo Nation Water Management Branch 
 New Mexico Interstate Stream Commission (NM ISC) 
 New Mexico Office of State Engineer (NM OSE) 
 New Mexico Water Resources Research Institute (NM WRRI) 
 Northwest New Mexico Council of Governments 
 Pueblo of Laguna 
 San Juan County 
 San Juan County Office of Emergency Management 
 San Juan River Dineh Water Users Inc. 
 San Juan Soil & Water Conservation District 
 San Juan Water Commission 
 Tetra Tech Inc. 
 United States Department of Agriculture  

Throughout the entire discussion, trivia questions (see Appendix A) were asked to keep the participants 
involved and active. Those who had approximately correct answers received a promotional water 
conservation tool, a bucket, from the NM OSE’s Water Use and Conservation Office. The water 
conservation bucket is to be used at the beginning of a shower to collect water from the faucet while 
waiting for water to heat and then reuse for plants, pets or other needs.  

Events and Summary Description  

Opening Remarks  

The discussion began with an icebreaker; by a show of hands, participants were asked, “how has drought 
impacted you at work, at home, or in your community, your livelihood or income, your family, and your 
water use behavior at home?” In response to the question, most participants raised their hands.  

A serious need for drought discussion was apparent after the recent release of the New Mexico Drought 
Plan Update: 2018 by NM OSE. In addition to the importance of the drought plan update, the U.S. 
Drought Monitor map (See Figure 1) showed that the Four Corners area was in D4 exceptional drought 
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status. According to the U.S. Drought Monitor, D2 and D4 indicate intensity and impacts of drought, with 
D2 representing severe drought and D4 representing exceptional drought. Farmington is located within 
the Four Corners area. Farmington has experienced drought for decades. The Farmington community 
consists of the following. 

 City of Farmington 
 City of Aztec  
 San Juan County 

The City of Farmington was selected by the working group to implement a drought discussion, because 
the U.S. Drought Monitor classified Farmington area as D4 exceptional drought status.  

 

Figure 1. Map of U.S. Drought Monitor New Mexico 

 

NM WRRI played an important role by bridging state, county, and tribal representatives to initiate and 
discuss drought impacts on the Navajo reservation. As recognized in the SWP Drought Policy under 
drought strategies, NM ISC includes the goal of supporting, “effective coordination among local, state, 
tribal, and federal agencies responsible for managing water supply, water quality, fisheries, and drought 
and water forecasting.” (New Mexico Interstate Stream Commission State Water Plan Part I: Policies, pg. 
20) To support effective coordination among tribal agencies, NM WRRI invited a speaker from the 
Navajo Nation Department of Agriculture to gain understanding of how drought has impacted the Navajo 
Nation. NM WRRI also assisted NM ISC with producing a list of the Navajo Northern Agency Chapter 
House officials and water managers. They were invited to the drought discussion.   

Round Robin Lessons Learned Session  

The round robin (meaning each participant had the opportunity to speak) discussion focused on lessons 
learned. The Farmington participants were asked, “How has drought impacted you professionally and 
personally?” In turn they each provided input in response to the question. 
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NM WRRI applied for and received approval from the New Mexico State University (NMSU) 
Institutional Review Board (IRB) for this project. With participant consent, NM WRRI audio recorded the 
discussion that was held in Farmington and converted the audio recording into a transcription document 
which became the raw data that were analyzed for this report.  

A thematic analysis was applied to evaluate the transcription data of the round robin discussion. The 
collected audio recordings were transcribed into an electronic text format to facilitate a thematic analysis 
(Bree & Gallagher, 2016). The transcribed data were compiled into an Excel Spreadsheet (see Appendix 
D). Themes were identified according to participants’ response to the question, each theme fell under 
three main categories, drought impact, drought response, or drought on-going challenges. The categories 
were determined based on three common types of drought activity. The outcomes of the thematic analysis 
of the round robin lesson learned discussion are below.  

There were 25 participants who responded to the round robin discussion. According to the transcription 
data, there were 98 comments. There were 15 themes identified. Below are the following number of 
comments per theme. 

1. Agriculture/Farming-12 
2. Culture-6 
3. Drought Response, Mitigation, and Planning-25 
4. Ecosystem-8 
5. Grazing/Ranching-13 
6. Homeowner Association-2 
7. Migration-1 
8. Precipitation Changes-4 
9. Producers-3 
10. Technology/Infrastructure-8 
11. Tribal Relations-7 
12. Water Rights Administration-3 
13. Water Sharing/Rotation-2 
14. Water Supply-28 
15. Wildfires-2 

Presentations 

Four presentations were given at the discussion. Each presenter were invited by NM ISC. Each 
presentation would benefit participants who are currently dealing with drought and use the presentations 
as a drought resource. The summary of the presentations consists of the following. 

 NM OSE presented the New Mexico Drought Plan 
 NM WRRI presented the Dynamic Statewide Water Budget 
 City of Farmington presented the Water Conservation and Managing a Water System during 

Drought 
 Navajo Nation Department of Agriculture presented the Navajo Nation Drought Insurance Program 

also known as the United States Department of Agriculture (USDA) Pasture, Range, and Forage 
(PRG) Insurance Program and Agriculture Infrastructure Fund 
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Facilitated Discussion 

The facilitated discussion question was, “What resources are needed to help you address drought?” One 
example of a response was, “There are many people and counties who may not be putting drought into 
their mitigation plans because it is not considered a natural disaster. Drought is a part of the mitigation 
process. Drought has to be in that mitigation process or you can’t apply for funding.” Table 1 below 
summarizes a few of those discussions.  

Table 1. Farmington Participant Responses 

What resources are needed that relate to drought? 
Mitigation planning through emergency management. 
If there should be a shortage of native water, they need to agree on a short share 
agreement with 11 entities in this valley. 
Funding for more underground pipeline projects or specialized pipeline systems. 
Need for drought awareness marketing campaign would be important. Maybe have 
some kind of drought message that says, ‘Don’t forget, drought is just around the 
corner’ on water bottles. 
Trying to save this water that they have now for future dry times. Make the public 
be aware that just because they have a good year, there will be a bad year. 
Need for funding to help implement water planning projects that includes the 
drought mitigation process.  
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March 8, 2019 

Santa Fe, NM 

 
The second drought discussion was held on March 8, 2019 at the Bataan Memorial Building in Santa Fe. 
The four-hour agenda included opening remarks by NM ISC and NM WRRI, interactive community 
conversation, a networking lunch, a facilitated group discussion, and two presentations. A discussion 
agenda is provided at the end of report, see Appendix C.  

Participation 

The Santa Fe participants were invited through an NM ISC contact list of steering committees using 
Constant Contact (an email marketing software). There were 36 attending community participants of the 
following.  

 Agricultural farmers  
 Federal government  
 State government 
 Higher education  
 Non-profits  
 Small land owners 
 Private sector  
 Tribal utility  

Throughout the entire discussion, trivia questions (see Appendix A) were asked to keep the participants 
involved and active. As in Farmington, those who had approximately correct answers received a 
promotional water conservation tool, a bucket, from the NM OSE’s Water Use and Conservation Office.  

Events and Summary Description  

Opening Remarks  

The discussion began with an icebreaker; by a show of hands, participants were asked, “how has drought 
impacted you at work, at home, or in your community, your livelihood or income, your family, and your 
water use behavior at home?” In response to the question, most participants raised their hands.  

NM ISC listened to the Santa Fe participants about how drought has impacted their community, how their 
community responded to drought, concerns from their community about their water supply, and what 
water conservation practices their community has implemented.  

Interactive Community Conversation 

With participant consent, NM WRRI audio recorded the discussion that was held in Santa Fe and 
converted the audio recording into a transcription document which became the raw data that were 
analyzed for this report. A thematic analysis was applied to evaluate the transcription data of the 
interactive community conversation. The collected audio recordings were transcribed into an electronic 
text format to facilitate a thematic analysis (Bree & Gallagher, 2016) and the transcribed data were 
compiled in Excel Spreadsheet (see Appendix E). Themes were identified according to participants’ 
response to the interactive community conversation question, “How has drought impacted you 
professionally and personally?” Each theme fell under three main categories, drought impact, drought 
response, or drought on-going challenges. The categories were determined based on three types of 
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drought activity. The outcome of the thematic analysis outcome for the interactive community 
conversation are below. 

There were 6 participants who responded to the interactive community conversation. According to the 
transcription data, there were 21 comments. There were 9 themes identified. Below are the following 
number of comments per theme. 

1. Agriculture/Farming-6 
2. Drought Response, Mitigation, and Planning-2 
3. Economics-3 
4. Ecosystem-2 
5. Grazing/Ranching-6 
6. Hydrology-2 
7. Precipitation Changes-5 
8. Water Supply-1 
9. Wildfires-3 

Facilitated Group Discussion 

The facilitated discussion was part of NM ISC’s intention to hear from participants what resources are 
needed that are related to drought for either drought planning, preparing for drought, or alleviating 
drought. Table 2 below summarizes a few of those discussions. 

Table 2. Santa Fe Participant Responses 

What resources are needed that relate to drought? 
There are many needs to address water delivery to Elephant Butte to meet compact 
requirements. 
More ongoing planning is needed every year during the year, not just year to year so that 
they aren’t faced with shortages in their area. 
There is a need for inter-basin trading markets essentially where either short-term or long-
term water rights would be traded. 
Budget is required for personnel to handle the disaster when a disaster comes like drought. 
Need for ongoing coordination, collaboration, and communication at the regional level. 
Need for coordinators who would be funded to do more ongoing regional water planning 
and collaboration. 

  

Presentations  

Two presentations were given at the discussion. Each presenter was invited by NM ISC. Each 
presentations would benefit participants who are currently dealing with drought and to provide the 
presentations as a drought resource. The summary of the presentations consists of the following. 

 NM OSE presented New Mexico Drought Plan  
 NM WRRI presented the Dynamic Statewide Water Budget. 
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Themes 

 

The thematic analyses for both discussions centered on how participants dealt with various drought 
impacts. In both discussions, according to the thematic analyses (see Appendix D and E), the top four 
themes participants commented upon most, were of the following. 

1. Drought Response, Mitigation, and Planning 
2. Agricultural/Farming 
3. Grazing/Ranching 
4. Water Supply 

The comments from the participants about drought impacts add more value to the summary of the drought 
discussions. These comments reflect the drought impacts that were actually stated during the discussions. 
For example, one participant stated, “There’s a lot of different levels of impact to drought, and it’s not 
limited to agriculture. There’s impacts to tourism, recreation, other sectors around the state.”  

Drought Response, Mitigation, and Planning 

In the Farmington and Santa Fe communities, participants commented that it was important for the city to 
update city ordinances in regards to drought and to bring drought awareness to their residents about water 
conservation practices. State agencies received more requests from individuals urging to implement or 
update their water conservation plan. The NM OSE District offices started taking inventory and reaching 
out to everyone they know to try and get an accounting of all the drought management plans that are out 
there.  

Agricultural/Farming  

Drought greatly impacts the agriculture/farming communities. It has caused farmers and producers to look 
at new farming techniques that use less water, or to make the hard choice to stop farming. 

Grazing/Ranching  

In the Farmington and Santa Fe grazing/ranching communities, the participants commented that there was 
a great demand for hay caused by drought this past summer. Ranchers told stories about the hard choice 
they had to make to reduce cattle or more severely, shut down one ranch due to no hay nor water. The 
drought impacts led to poor production and decreased income.  

Water Supply  

The Farmington participants commented more about the water supply than the Santa Fe participants. In 
the Farmington area, there are two main surface water supply, the San Juan River and the Navajo 
Reservoir. In Santa Fe, they both have ground and surface water supply. People from Santa Fe expressed 
the question, what will happen when there is no water supply? The Santa Fe participants seemed to 
believe they are running out of water supply while the Farmington participants seem to believe as long as 
there is water in the Navajo Reservoir or the San Juan River, the water will continue to flow to meet their 
demands.  
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Situation/problem/observations 

 

Based on the drought discussions farmers were changing their crops and methods due to lack of water. 
They will plant crops that use less water. Last year, during drought season, ranchers found themselves 
looking for hay. There was a high demand for both, hay and water.  

There were participants in both discussions who shared information on their similarities and differences 
with respect to drought impacts. The City of Farmington participants voiced strategies taken by their 
Water Conservation Department to manage and respond to drought. In 2018, the City of Farmington 
participants recognized the need to haul water during the drought. The Santa Fe participants were 
concerned about drought impacting the administrative management of water resources. 
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Appendix A 

Trivia Questions  

1. The US Drought Monitor started in 2000. Since 2000, what is the longest duration of drought (D1 – D4 
intensity) in New Mexico in weeks?  

Answer:  Drought in New Mexico lasted 329 weeks beginning on May 1, 2001 and ending on August 14, 
2007. The most intense period of drought occurred the week of July 5, 2001 where D4 affected 49.09 % 
of New Mexico land. 

 

2. What were the two largest wildfires in New Mexico’s history?  

Answer: Las Conchas and Whitewater Baldy Complex  

 

3. What is the highest level of drought intensity in the U.S. Drought Monitor?  

Answer: D4 Exceptional Drought  

 

4. What agency head is responsible for chairing the New Mexico Drought Task Force?  

Answer: The State Engineer  

 

5. What appliance in your home wastes the most water?  

Answer: Toilet  

 

6. According to the 2010 Water Use by Categories Report, which sector of water use withdrew the most 
water?  

Answer: Irrigated agriculture 

 

7. According to the 2010 Water Use by Categories Report, what percentage of total water withdrawn was 
attributed to irrigated agriculture?  

Answer: 79 percent 
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Appendix B  

March 7th Agenda 
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Appendix C 

March 8th Agenda 
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Appendix D 

Thematic Analysis  

A thematic analysis was applied to evaluate the transcription data of the Farmington round robin 
discussion. The question asked to start the discussion was, “how has drought impacted you professionally 
and personally?” 

Table D.1. Farmington Round Robin Discussion 

Original Participant Responses Themes Category 

The drought caused a change in how they farm.   Agriculture/Farming 
Technology/Infrastructure 

Drought 
Impact 

Drought affects all the farmers, for example, the concern to 
convey water from the San Juan River into the irrigation 
system canal. 

Agriculture/Farming Drought 
Impact 

Last year, drought was hard on most farmers because they 
didn't have any crops. It was hard to get water. Now that 
they have good precipitation, they are looking forward to 
have plenty of water this year to plant crops.   

Agriculture/Farming Drought on-
going 
challenges 

Drought impacts agriculture in a variety of settings and 
from a variety of perspectives. 

Agriculture/Farming Drought 
Impact 

Dryland farmers are smarter these days than in the past. 
Some of the dryland farmers are using different techniques.  

Agriculture/Farming Drought 
Impact 

The Navajo Nation has 17-million acres, and about 90- 95 
percent of that is used for agricultural grazing and their 
office deals with the drought impacts for those lands. Water 
is basically our lifeblood.   

Agriculture/Farming 
Culture 
Grazing/Ranching 

Drought 
Impact 

Drought impacts are found at a cultural level, a spiritual 
level, and an economic level.  The water comes from the 
Rio Grande, and most times there is an abundance of water, 
and don't have to face times of shortage. Last year, drought 
affected the acequia system, and 700 irrigators, who all 
depend on that water to grow their crops and sell at local 
farmers' markets.  

Agriculture/Farming 
Culture 
Grazing/Ranching 
Water Supply 

Drought 
Impact 

They encouraged folks to be proactive in the acequia 
system. They reviewed the acequia bylaws. They addressed 
overgrowth and infrastructural needs. These are all 
examples of proactive Drought Response, Mitigation, and 
Planning in the acequia community.  

Agriculture/Farming 
Drought Response, 
Mitigation, and Planning 
Ecosystems 
Technology/Infrastructure 
Water Supply 

Drought 
Response 

Farmers and ranchers didn’t plant alfalfa this past year 
because of the drought. They grew just enough to feed their 
livestock.  

Agriculture/Farming 
Grazing/Ranching 

Drought 
Impact 

It was hard to find hay last year. There was a demand for 
hay. He called 40 producers of hay and not one of them had 
hay to sell, and all of them were reporting they didn't have 
enough hay to carry their own cows through drought, let 
alone sell.   

Agriculture/Farming 
Grazing/Ranching 
Tribal Relations 

Drought 
Impact 
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Original Participant Responses Themes Category 

Drought impacts on the Navajo Nation have been very 
severe.  About 13,000 people have grazing permits and 
another 3,000 people have land use permits, all small 
farms.     

Agriculture/Farming 
Grazing/Ranching 
Tribal Relations 

Drought 
Impact 

There are some families who stopped farming because of 
lack of water. Cattle operations were cut 75 percent 
because of the lack of water. That's a severe impact.   

Agriculture/Farming 
Grazing/Ranching 
Water Supply 

Drought 
Response 

Maintaining wells to produce enough water for producers is 
somewhat limited. In farming communities, there are 13 
farm boards that were established around irrigation 
projects. There are many dry land farmers out there. And 
many of them are not planting because of the lack of water. 

Agriculture/Farming 
Grazing/Ranching 
Producers 
Water Supply 

Drought 
Impact 

Water es vida, water is life, especially on the acequias. 
Drought and water shortages directly affect or threaten 
cultural activities.  

Culture Drought 
Impact 

The issues they have to deal with on the Navajo Nation 
affect their livelihood, and how they deal with drought, and 
how to prepare for no more rain.  

Culture 
Drought Response, 
Mitigation, and Planning 
Tribal Relations 

Drought 
Response 

Elders say they are noticing the natural selection of certain 
plants, insects, and bugs they don't see anymore. They don't 
hear the frogs anymore before it rains, like in the old days. 
And that all has to do with water. Because of the drought, it 
caused a lot of migration of people. Some people gave up 
farming because it's no longer productive when the rains 
don't come.  

Culture 
Ecosystem 
Migration 

Drought 
Impact 

Wondering what's going to happen to the younger people. 
They say, "Nature has its own way of changing things, and 
sometimes gets better. They say there are cycles. And they 
go through drought with all those fires and whatnot. 

Culture 
Wildfires 

Drought 
Impact 

The drought impact was making releases. Drought Response, 
Mitigation, and Planning 

Drought 
Impact 

In the summer of 2018, drought affected them, and they 
started to plan. They developed a stakeholders group, and 
met monthly to develop situations and situational 
awareness, to discuss what was going on in their 
community. The Animas River went dry and impacted their 
ditch.  

Drought Response, 
Mitigation, and Planning 

Drought 
Impact 

The stage 2 of the drought restrictions for the City of 
Farmington, caused their little flowerbeds to dry up. It was 
tragic. There were no marigolds last year.  

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

During the drought in Farmington, when it went to stage 2, 
there was a lot of confusion among the citizenry. Many 
professional organizations that aren't directly attached to 
the water commission were asked to speak about the stage 
2 drought plans. The City of Farmington voiced concerns 
and needs for educating the public in San Juan County 
about drought stage 2.  

Drought Response, 
Mitigation, and Planning 

Drought 
Response 
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Original Participant Responses Themes Category 

Drought is a problem throughout the state.   Drought Response, 
Mitigation, and Planning 

Drought 
Impact 

One of the things they do now is educate the community 
about drought. Despite all the recent snow, it's hard to 
fathom that, they continue to be in a drought.   

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

As the season progressed, indeed the forecasts were 
accurate. And in the winter of 2018, around February, they 
began opening up water conservation program ordinances 
to refresh it and get things in order.  

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

His community struggled with drought and they try to 
mitigate that impact.  

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

Drought directly impacted our workload because they spent 
a lot more time on drought activities and figuring out how 
to deal with drought. An example of a workload is drought 
monitoring.  

Drought Response, 
Mitigation, and Planning 

Drought 
Impact 

For the past eight months, drought did really drive most of 
their work. They have been focused on doing a lot of 
drought work.   

Drought Response, 
Mitigation, and Planning 

Drought 
Impact 

They reviewed water conservation plans for public utilities 
and water suppliers. They received more requests to write a 
water conservation plan.  They try to assist or give 
information to help write a plan. They also got questions 
about drought management plan. They started taking 
inventory to try and get an accounting of all the drought 
management plans that are out there. 

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

To improve ranching is to use less water by installing a 
sprinkler system, and change crops from the water-
consuming crops, like corn and the alfalfa, to different 
pasture and less water-consuming crops. The introduction 
of different crops that don't use much water is a way to be 
proactive instead of reactive to stage 2 of the drought. They 
started rotation, but it's really challenging to be able to 
rotate water when they have so many different users along 
the ditch situation. 

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

They have been involved in water planning south of the 
San Juan Basin and waiting for the legislature to give 
funding to regional water planning so they can be more 
robustly helpful in all these regional discussions. 

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

There's a lot more dryland farming going on. They have 
been learning more about the drought conversation and the 
stages of drought. What do you do when you're reaching 
stage 1, stage 2, and stage 3, of drought? What are the 
impacts on the population? It's very much an educational 
challenge, and they are learning the drought language. 
They see alterative water use practices, like drip irrigation 
and other ways of conserving and catching water and using 
it more conservatively.  

Drought Response, 
Mitigation, and Planning 

Drought 
Response 
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Original Participant Responses Themes Category 

Drought has always been a serious component of those 
planning projects.   

Drought Response, 
Mitigation, and Planning 

Drought 
Impact 

In drought, learning how people respond, adapt, and the 
strategies that they use are successful.   

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

At home, they talk about not wasting water at home and 
drought.  How much water should it really take to brush his 
teeth?  The child has gotten good at not wasting water 
while brushing his teeth. The child is very good at 
reminding not to waste water. That's been fun at home. 

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

They did get help to get the word out to the public when 
there were stages of water conservation. Farmington went 
to stage 2, so did Aztec. Many of their lawns died.   

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

Doing drought, education outreach is needed especially for 
counties and local government.   

Drought Response, 
Mitigation, and Planning 

Drought 
Response 

They did a lot of mitigation in terms of trimming invasive 
species, trimming willows, removing beaver dams, or 
relocating back to the river, identifying weak 
embankments, and looking at head gates and bridges. They 
identified disrepair, and tried to advise landowners. These 
are resources available through NRCS and farm plans to 
get some of the programs and projects that are out there. 

Drought Response, 
Mitigation, and Planning 
Ecosystems 
Technology/Infrastructure 

Drought 
Response 

A big a part of the drought contingency planning process is 
that, during the last two years they have actually been 
addressing the overall Colorado River Basin issues with the 
seven basin states from California to Wyoming. More 
specifically, they are working with San Juan Water 
Commission and a number of other parties this past 
summer, the rotation issues on the Animas and the low 
flows that were occurring in that area. As well as under the 
1948 Compact, if New Mexico can show that it is rotating 
and sharing water below some historical levels, it becomes,  
a responsibility to carry that information to Colorado and 
seek that they join us in that rotation.  

Drought Response, 
Mitigation, and Planning 
Water sharing/Rotation 

Drought 
Impact 

There are many people worried about the river going dry. 
Then when the river became full again, all of a sudden, the 
worry goes away. The problem with the perception that 
they will always have water, is that, even though it's dry 
here, majority of surface water comes from Colorado. They 
don't see it the same. 

Ecosystem Drought 
Impact 

Some of the real drought impacts are vegetation. There's no 
vegetation with some of this rainfall that they're getting. 
Any of the stuff that does come down, it just evaporates 
and seeps in. It doesn't make much of a dent on the 
landscape. Having to be a conscientious rancher and 
making sure that they're taking care of the range land or the 
crop land. If they're not taking care of the soil, then, they 
are not taking care of the grass. They're basically impacting 
the future of our operation. 

Ecosystem Drought 
Impact 
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With drought across the Navajo Nation, there's less 
vegetation, less variety in vegetation, more invasive 
species, as well as sand dune migrations. Driving on 
Highway 491 this morning, definitely noticed that there is 
some sand dune migration on Highway 491.   

Ecosystem Drought 
Impact 

They go and explore all the vegetation in their area, and 
name the plants. Sometimes they're brand new names. 
They're finding that there are changes in the vegetation. 
There are severe changes in the vegetation, and, yet, the 
land is so generous that with a little bit of water, it springs 
to life. But without water, they’ve got brown sticks in the 
ground, and all those flowering plants are not there 
anymore. So, lots of impacts. 

Ecosystem Drought 
Impact 

In the ranchland inventory, which consisted of visiting all 
the empty water holes, most are damaged and need to be 
cleaned up.   

Grazing/Ranching Drought 
Response 

There's no water in the 125 square miles covered, maybe 
only two water holes exist. The ground was so dry. It 
probably saturated during the April showers.  

Grazing/Ranching Drought on-
going 
challenges 

They experienced some things with drought, having to 
reduce cattle numbers due to the lack of water and the lack 
of vegetation.  

Grazing/Ranching Drought 
Response 

Some of the impacts of drought are the cow cap operation. 
They stopped their cattle numbers, and that offset some of 
their income.   

Grazing/Ranching Drought 
Impact 

They have about 850 square miles of range lands. About 80 
percent of that is used for livestock operations. They see 
the same things that have already been mentioned as a 
result of drought. Reduced forage, increased water hauling, 
reduced carrying capacity on range lands, and decreased 
income for producers. As their forage decreases, ground 
cover decreases, and then they are more susceptible to wind 
and water erosion. And they have seen the effects of that 
over the course of the drought.  

Grazing/Ranching Drought 
Impact 

Last year, they had to close a 50,000-acre livestock 
ranching unit. They had to completely shut it down and 
depopulate it. That was a horrific thing to do to respond to 
drought. It just became necessary. Imagine the impact on 
families when they have to completely depopulate a ranch. 

Grazing/Ranching Drought 
Response 

They have about 26 tribal ranches. They have about 88 
wells. A lot of these wells are dry or require maintenance. 
Navajo Nation-wide there are over 3,000 windmills and 
wells.   

Grazing/Ranching 
Tribal Relations 
Water Supply 

Drought on-
going 
challenges 
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They have about 137 homes in a subdivision. One drought 
impact was not having water to each home last summer. 
Their perception is that there is irrigation water piped into 
each lot in the subdivision, and the water comes through 
the farmers' mutual ditch. That was a challenge this past 
summer.   

Homeowner Association Drought 
Impact 

The drought caused him to dig up his front yard and a little 
bit of back ache. Everybody recapped a lot of his concerns.   

Homeowner Association Drought 
Response 

Since 2013, till recently, 2017, doing research across the 
Navajo Nation evaluating precipitation changes at 90 
precipitation sites, as well as 200 well sites, multiple 
ephemeral and perennial streams and springs throughout 
the Navajo Nation. 

Precipitation Changes Drought 
Impact 

For example, when his bank account is in the negative 
balance, of $150, These precipitation events are like 
contributions to get him out of that negative. It might only 
be a cent here, five cents there. Maybe there's a big storm, 
like the one a couple of weeks ago, where its 25 cents.  

Precipitation Changes Drought on-
going 
response 

The water regions across New Mexico are all very different 
from one another, but we all share a condition, which is 19 
years of drought. It's just a matter of degree. Technically 
speaking, for decades, there are times of various stages of 
drought. They live in a dry part of the country, and it's not 
getting wetter in the near future.    

Precipitation Changes Drought 
Impact 

Looking at a study that was done by Arizona State 
University, they say, they’re in the 15th or 16th years of a 
long-term drought. Even though they had a bunch of 
rainfall, and about 31 inches of snow outside. It melted off 
pretty quick. Now they're kind of in a mud hole. That's 
going to cause runoff, but their problem is the runoff leaves 
the reservation. Part of their strategy is how to retain that 
water?   

Precipitation Changes 
Water Supply 

Drought 
Impact 

They basically help producers convert a lot of their crops to 
pastures so that it's not quite so much water.   

Producers Drought 
Response 

They work with a lot of producers. Mainly their producers 
are farmers and ranchers.    

Producers Drought on-
going 
challenges 

Some of the stuff that they try to do to increase efficiency 
is pipeline projects through operations, convert open 
ditches to underground pipelines or possibly sprinkler 
systems, and then maybe go to a lower consumptive use of 
pasture grasses or grass crops so that way they're not 
having to irrigate so much with alfalfa, hay, corn, or some 
of those deep-rooted products.   

Technology/Infrastructure Drought 
Response 

The Navajo Indian Irrigation Project is still waiting on 
Congress to finish the project.   

Technology/Infrastructure Drought on-
going 
challenges 
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They're working to build a new diversion point. Building a 
berm each time it washes away was costing their little ditch 
association more and more each time it rained. 

Technology/Infrastructure Drought 
Impact 

The plan is to establish a user-friendly type of a weir with 
big rock structures to raise up water high enough to be able 
to divert and encase the ditches. This will keep 
maintenance costs down.    

Technology/Infrastructure Drought 
Response 

The San Juan County doesn't operate a public water 
system, but is interested in the ability of those water 
systems to deliver to customers.   

Technology/Infrastructure Drought 
Impact 

They took time during the off-season to walk the acequia to 
look at infrastructure, and invasive species. They consulted 
with the NRCS office to look at what programs are 
available to producers because they could actually see the 
inside of the acequia system, see where the beaver dams 
were located, where the silt accumulated. This was 
probably the most opportune time for them to be able to get 
into the system, clean it out, and be prepared for when they 
do have water.   

Technology/Infrastructure 
Drought Response, 
Mitigation, and Planning 
Ecosystems 
Producers 

Drought 
Response 

One thing that is noticeable going across the Navajo Nation 
are the different sites, over a time period that have been 
impacted by drought.   

Tribal Relations Drought 
Impact 

The Navajo Nation is at the extreme part of the drought.  
Dealing with drought is something that they think about on 
a day-to-day basis. Thinking about impacts of precipitation 
not only is related to emergency management services with 
people in rural communities but is one of the many 
challenges.  

Tribal Relations Drought on-
going 
response 

Navajo Nation got into a USDA insurance program. USDA 
made some changes to the program back in 2015. They 
implemented the changes that allowed Indian tribes to tap 
into an insurance program. They studied the insurance 
program for a year in 2016. Then in 2017, Navajo Nation 
enrolled.  It's been very lucrative.  If there are no rains, the 
insurance benefits pays out well to the Navajo Nation.  

Tribal Relations Drought 
Response 

Last year, when they attempted to show for all the people 
that irrigate off the Animas and get water for the cities, the 
information must be documented. Colorado's position was 
they hadn't shown it, and if they're going to do it, they have 
to have a water right administrative upstream finding of the 
Upper Colorado River Commission.   

Water Right 
Administration 

Drought 
Response 

And at this point in time, for the Animas, there is no 
upstream administration. Anybody that wants to put a new 
diversion in or anything like that can go ahead and do that, 
as long as their neighbors don't complain about it.   

Water Right 
Administration 

Drought on-
going 
challenges 

One effort would be to look at Colorado to share water 
during shortage situation.  

Water Sharing/Rotation Drought 
Response 
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Throughout his schooling, he interned across the state in 
different field offices. And a lot of the common things that 
he saw were coming in and trying to figure out how he can 
water more with less.   

Water Supply Drought 
Response 

Fortunately, they have the reservoir, the Navajo Dam. They 
do work with many producers, who have drought impacts 
on their operations.  

Water Supply Drought 
Impact 

Last year was a really bad year. The headwaters of the 
perennial streams, were monitored and noticed, what used 
to be snow mountain runoff season was completely dry in 
June. Because June is generally the driest time of year 
around here, there was just a trickle in the headwaters, and 
it was really sad to see that. This year will be interesting to 
see the snow mountain runoff season. Of course, with 
climate change, they know that there's variation differences 
with that, but they still get snow in May. A foot of snow 
still at the top is interesting to know.  

Water Supply Drought 
Impact 

Being in prolonged drought for years and years, it takes a 
long time to get out of that. And one snow season is not 
going to be able to get them out of that. That's one of the 
misconceptions. They still continue to be in a drought. And 
the recent drought reports definitely still shows that.   

Water Supply Drought on-
going 
response 

As a family, they reduced the size of their garden 
significantly from years past just because they anticipate 
not having too much water.  

Water Supply Drought 
Response 

The City of Farmington began monitoring in the fall of 
2017. We normally drop our main reservoir, Lake 
Farmington, to do their annual maintenance on cleaner 
sedimentation basins and such. And with the forecast that 
they were provided at that time, they decided to forego that 
for that year.   

Water Supply Drought 
Response 

On May 1st, they entered into a stage one drought. There 
had been no accumulations. All that they really survived 
off of was the high snow melt this past year in 2018.   

Water Supply Drought 
Impact 

The latest report said that they had approximately 143 
percent of snowpack.   

Water Supply Drought on-
going 
challenges 

What has been traditional around mid-May with snowpack, 
and no matter what peaks, all of a sudden for the historic 
values, they have a tight group right there. From that point, 
the graph will turn straight up or straight down or maybe 
flat. But usually it makes a break one way or the other. If 
that were to break straight down, all this wonderful 
applause they've been giving the snowpack means very 
little.  

Water Supply Drought 
Impact 
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There was an earlier comment made about Navajo 
Reservoir. There was a massive drop in elevation in that 
reservoir. A second equal year of drought like they had last 
year would decimate it just as bad to put them about the 
same situation as the Animas. So, while it gives them a 
year buffer, maybe a year-and-a-half buffer, it certainly is 
not a guarantee.     

Water Supply Drought on-
going 
challenges 

The Animas doesn't really have a good aquifer to draw 
water from. So, they're really dependent upon snow packs 
one way or the other.   

Water Supply Drought 
Response 

First thing wanted to do was drill a bunch of wells so that 
they will supplement their water supply, but they don't 
have deep aquifers to drill any wells.  

Water Supply Drought 
Response 

Drought has affected their garden. It is almost non-existent 
so far. Hopefully, they'll get a little garden going this year.  

Water Supply Drought 
Impact 

They're going to try to retain the water instead of letting it 
run off into the rivers.  

Water Supply Drought 
Response 

They do hydrograph survey work for the Bureau of 
Reclamation. They did a survey from Socorro down to 
Elephant Butte, where they usually get to float on a canoe 
and have a nice day at work, but the river was mostly dry 
this year so they had to walk all the way from Socorro 
down to Elephant Butte. It was pretty hot out there.  

Water Supply Drought 
Impact 

It is hard to engage people in participating in the system 
and laborers. When they're in drought, how to get people to 
pay irrigation dues when they're not going to get water, or 
the chance that they may not get water?   

Water Supply Drought 
Impact 

They live north of Santa Fe in an area where they use the 
acequia water. They realized, early in the year, that maybe 
they will get two irrigations. The idea of a garden went out 
the window because of lack of water.  

Water Supply Drought 
Impact 

The shortage of the San Juan River and the potential risk of 
not having enough water supply led to being approached by 
the Bureau of Reclamation last summer. The State of New 
Mexico restricted diversions on the San Juan River to the 
inflow to the reservoir, which, at that point in time, would 
have been an Animas type situation, very, very low amount 
of water flows.  

Water Supply Drought 
Response 

They didn't grow a garden because they live in Santa Fe 
and it cost $2,150 dollars an acre foot for water. That stops 
them from having a garden.  

Water Supply Drought 
Impact 

They live above the acequia. The thought about planting a 
garden this year would require water from the well. They 
don't want to impact their well by having a garden. It's been 
two years that they decided that it wasn't worth planting a 
vegetable garden. Maybe this year?  

Water Supply Drought 
Impact 
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All of our conversations around water are affected by this 
generalized condition of drought. For example, there is a 
one-billion-dollar water pipeline that's going to be moving 
San Juan River water into over 40 Navajo communities, 40 
percent of whose homes have never had running water in 
their lives in history, and, yet, the assumptions on which 
the pipe sizes were built and the water delivery 
expectations were designed have been impacted by new 
understandings about drought, about reduced snowmelt in 
the mountains that they're all so dependent on. There's a 
huge impact there.   

Water Supply Drought 
Impact 

This year, they’re having a nice winter. There are snowcaps 
in the mountains of Colorado. They have to remember that 
water comes off the mountains and comes down to the river 
valley and onto the farms.  

Water Supply Drought on-
going 
challenges 

The winter that we've been having this year, only hope to 
have a slow melt and the water seeps really easily into the 
soil.   

Water Supply Drought on-
going 
challenges 

They went back to review how they run the acequia system 
in the form of governance. They looked at the bylaws. 
They looked to see, in times of shortage who would be 
allocated water first. They kind of looked at folks that were 
using alternative methods of irrigation, like drip system. 
That type of use is relatively less water.   

Water Supply 
Drought Response, 
Mitigation, and Planning 

Drought 
Response 

Drought has affected the ditch association. They need to 
improve their water distribution and capabilities of getting 
water from point A to point B. They have gotten some 
funds channeled through to improve bank stabilization, to 
improve or eliminate erosion that is going to compromise 
the ditches to where they can't get water distributed to 
members.   

Water Supply 
Technology/Infrastructure 

Drought 
Impact 

The worry was there was so much water coming out of the 
Navajo reservoir, some of it being diverted and consumed 
by others who don't have a right to that water.  

Water Supply 
Water Rights 
Administration 

Drought 
Response 

The drought affected them through the wildfires. Both the 
quantity and the severity of the wildfires has caused to 
evacuate a couple of times. They saw the fire jump hill to 
hill to hill. It was interesting to see that side of the drought 
effect.  

Wildfires Drought 
Impact 
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Appendix E 

Thematic Analysis  

A thematic analysis was applied to evaluate the transcription data of the Santa Fe interactive community 
conversation. The question asked to start the discussion was, “how has drought impacted you, 
professionally, and personally?” 

Table E.1. Santa Fe Interactive Community Conversation 

Original Participant Responses Themes Category 

The double price of hay was one of the major impacts in New 
Mexico, and it affected many people in different ways. They 
import hay in New Mexico, and it was imported from greater 
distances such as Colorado. 

Agriculture/Farming Drought 
Impact 

Hay was a very big drought impact.  Agriculture/Farming Drought 
Impact 

Neighbors were impacted by drought because they bought a lot 
of hay in order to hold the cattle through the drought.  

Agriculture/Farming Drought 
Impact 

They worked very closely with NRCS and USDA Farm Bill 
Program and this year, the EQIP, as well as bunch of other 
programs. Drought is part of new contracts, and they actually 
get paid for or get points for drought, as well as for declining 
aquifers.   

Agriculture/Farming Drought 
Response 

For the first time, the farm bill added language that land grants 
and irrigation districts can participate in the program.   

Agriculture/Farming Drought 
Response 

Drought affected those who work. There's going to be a lot 
more work to do with minimum staff. There's a lot of 
opportunities now in the farm bill and a bunch of new 
programs too.  

Agriculture/Farming Drought 
Impact 

A big chunk has to do with land management aspect of 
watersheds, and in areas like the high mountain country, 
timber and thinning, and preventing catastrophic fires verses 
lower lands and the grasslands that has to be a key component 
of mitigating drought. Harvesting water for all of those reasons 
is important.  

Drought Response, 
Mitigation, and 
Planning 
Ecosystems 
Wildfires 

Drought 
Impact 

Drought also affects the counties in the tax revenues. When the 
ranchers sell their cattle, the counties don't get the profit tax 
that they would have gotten, and that impacts the livestock 
boards.  

Economics Drought 
Impact 

Create an intensive grazing management plan that includes 
drought planning every year. This is something ranchers can 
do more or less, mitigate the drought, the impact, especially, 
the economy impact, on their land. 

Economics 
Grazing/Ranching 
Drought Response, 
Mitigation, and 
Planning 

Drought 
Response 

Drought has affected little cattle operations. The biggest 
impact is due to fire. This is a huge economic impact. They run 
cows and horses. They also run a lot of boy scouts up there, 
which results in a huge economic impact to the county and the 
state as a whole.   

Economics 
Grazing/Ranching 
Wildfires 

Drought 
Impact 



25 
 

Original Participant Responses Themes Category 

Drought has absolutely affected them, especially in 2011, '12, 
and '13. They had very dry years. 

Ecosystem Drought 
Impact 

The price of hay in New Mexico doubled. And that's affected a 
lot of people. 

Grazing/Ranching Drought 
Impact 

Drought has definitely impacted them which caused them to 
sell livestock. Hay costs were high. 

Grazing/Ranching Drought 
Impact 

They are trying to understand their groundwater and how it 
reacts with surface water. They did test water and keep track of 
wells. They need to better understand how the two systems 
interact, what's there, and how they're recharging.  

Grazing/Ranching 
Hydrology 
Water Supply 

Drought 
Impact 

The ranch is a donut hole, where it does not rain. At the ranch, 
they had to sell off many cattle because they’re managing for 
drought. They are near the border to a national park, which is 
not grazed, so when in a major drought, in the mountains, there 
are lightning strikes which causes a fire and can come across 
the ranch. 

Grazing/Ranching 
Wildfires 

Drought 
Impact 

They need better understanding of how the surface water 
communicates with groundwater. 

Hydrology Drought 
on-going 
challenges 

They were measuring snow in feet, and it went to inches with 
less than a tenth of an inch of accumulation possible and 
basically overnight, basically they didn't see it. 

Precipitation Changes Drought 
Impact 

They became acutely aware of the air traffic interrupting the 
precipitation. They figured out a way to track on radar the fly 
patterns over the area. The wave points were identified and 
they counted 300 flights a day.   

Precipitation Changes Drought 
Impact 

They noticed the FAA is not on the list of federal agencies 
here. The planes fly at 30,000, 40,000 feet, and they have seen 
the confluence of the contrails, which they call wave points. 
When that happens and the flights were coordinated to go over 
the area, it blows off the upper layers, shutting down the 
blizzards. They'll go down at a lower altitude and hit it again, 
and that will clear the skies.  

Precipitation Changes Drought 
Impact 

What gets blown away looks like it is raining.  It looks like it's 
snowing on the radar from space, but what's happening, it's 
affecting and spreading moisture out so that it goes downwind.  

Precipitation Changes Drought 
Impact 

Over the past couple of years, the problem has been that as 
moisture is blown out of the atmosphere by the 1800 degrees 
that the jet exhausts, the vortexes, and everything coming off 
the wingtips. As that happens downwind, they're getting 
damaging hail, like softball and grapefruit size hail, and the 
fields are so wet with moisture. These soils are so saturated 
with water, they can't plant their fields, and if they do get it 
planted, the hail takes the crop.  

Precipitation Changes Drought 
Impact 
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