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Summary 
Colorado and New Mexico are facing energy development and land use decisions that may affect 
landscapes and communities for decades to come.  Responsible development can bring positive 
economic benefits and provide American energy independence. Many landowners in the Chama 
Peak Land Alliance region are supportive of thoughtful, conservation minded development on their 
lands to bring in additional revenues for their agricultural operations. Unplanned development, 
however, can inadvertently injure the region’s environment, economy, and quality of life. 

The idea for a community mapping project originally surfaced in response to oil and gas leasing 
interest in the Chromo, CO and Cebolla, NM communities in 2012 and 2013. Landowners were 
interested in the economic benefits that oil and gas development could bring to their agricultural 
operations, but they were concerned about the potential impacts that unplanned development could 
have on important natural resources in their community, such as water, wildlife, cultural and historic 
areas. 

As the community map tool evolved, it became clear that it would be a powerful way to provide a 
community a voice on a variety of land use decisions, including energy development, residential 
development, and conservation planning. The Alliance then partnered with Rio Arriba County, New 
Mexico and Archuleta County, Colorado to develop a community mapping protocol that included 
the Alliance region expanded into the entirety of both counties. The community maps that are 
produced can then be used by the county to inform a variety of land use decisions. 

The goal of the community mapping project is to minimize potential energy development impacts 
by identifying and mapping important values on the landscape that are in need of protection, such as 
municipal water supplies, acequias, moradas, high-value recreation, wildlife, and agricultural 
production areas. The community values map produced creates a basis for landscape-scale planning 
that incorporates important community values in order to lead to better planning outcomes from a 
variety of perspectives. 

While the core of the community efforts were focused in the Chama Peak Land Alliance region, the 
mapping exercise described in this report includes the full extent of both Rio Arriba County, New 
Mexico and Archuleta County, Colorado. 

At workshops in July of 2013 in Tierra Amarilla, NM and Pagosa Springs, CO, community members 
participated in a weighting and ranking exercise where they attributed numbers to community values 
and indicated how important these values were to them when considering energy development. A 
representative sampling of community interests or stakeholders were identified to ensure that we 
received input from a variety of perspectives. Follow-up meetings were held in both locations in 
October 2013. At these meetings, we asked community members to review the results of their 
worksheet entries and discuss next steps. 
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This report details the methodology used to develop the community values model, changes to the 
methodology and specific analysis steps.  As with any analysis of this nature, there are inherent 
limitations that should be borne in mind when interpreting results. 

The final scores of the survey process are depicted below in Figure 2. The results for both counties 
are remarkably similar in their extremely high valuation of water, agricultural, and wildlife resources.  
The main difference between the two counties appears in their value of "cultural resources," with 
Rio Arriba County placing an extremely high value on cultural resources and Archuleta County 
assigning them a lower value.  This preference was actually balanced by the "landscape" theme, 
which was heavily valued in Archuleta County, and less so in Rio Arriba County.   

 

Figure 2. A histogram of the community values of greatest importance for Colorado and New Mexico.  
 
Values mapping provides the community with a meaningful voice in the planning process. The 
quantitative and proactive nature of this mapping gives the community a strong voice in planning its 
future, whether it is in regards to energy development, residential development or conservation 
planning. However, value mapping is one tool to be utilized by a community when considering 
impacts from energy development and other land uses.  
 
Next steps include integrating these maps and data into planning processes at the local, state and 
federal level. Additionally, a wish list was created for the project that would allow this mapping 
process to be improved over time. Ultimately, these maps can be utilized to minimize potential 
energy development impacts to critical community resources.  
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Introduction  

Project Background and Origination 

The idea for a community mapping project originally surfaced in response to oil and gas leasing 
interest in the Chromo, CO and Cebolla, NM communities in 2012 and 2013. Landowners were 
interested in the economic benefits that oil and gas development could bring to their agricultural 
operations, but they were concerned about the potential impacts that unplanned development could 
have on important natural resources in their community, such as water, wildlife, cultural and historic 
areas. 

For example, proposed leases in the Chromo area were adjacent to the San Juan – Chama Diversion 
project located on the Navajo River. This diversion provides drinking water to a majority of New 
Mexicans in the Rio Grande Valley and fracking near the diversion infrastructure could have had 
significant impacts to water quality effecting both the Navajo River and downstream water users. 

The initial mapping effort was shepherded by landowners who were part of the Chama Peak Land 
Alliance (Alliance), an association of conservation minded landowners working collaboratively to 
practice and promote ecologically and economically sound land management in the southern San 
Juan Mountains of Colorado and northern New Mexico.  The infrastructure supporting landowner 
communication and information sharing that was already in place thanks to the Alliance proved to 
be an effective vehicle for coordinating a community response to the interest in oil and gas 
development that many landowners were facing. 

The community mapping methodology was adapted from a recent and similar initiative in 
southwestern Montana called the MSTI Review Project1. This effort worked with counties in 
Montana and Idaho to develop a community response to NorthWestern Energy’s proposed 
Mountain State Transmission Intertie (MSTI). The MSTI project was a 500kv transmission line 
between Townsend, MT and Jerome, ID.  Many community members were concerned about the 
impacts this line would have on their quality of life and were seeking a meaningful way to integrate 
their concerns into the planning process. Because Future West2, a non-profit organization based in 
Bozeman, Montana, had implemented the MSTI Review Project, transferring lessons learned and 
adapting the methodology to the Southern Rockies was a logical next step. 

However, as the community map tool evolved, it became clear that it would be a powerful way to 
provide a community a voice on a variety of land use decisions, including energy development, 
residential development, and conservation planning. Thus was formed a unique partnership between 
counties located in two states (Rio Arriba, NM and Archuleta, CO), non-governmental 
organizations, and a landowner-led alliance of conservation minded landowners.  

                                                
1 For more information on the MSTI Review Project, visit www.MSTIReviewProject.org  
2 Future West staff, Monique DiGiorgio, contracts with the Chama Peak Land Alliance to provide capacity needs.  
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Energy Development in the Region 

Colorado and New Mexico are facing energy development and land use decisions that may affect 
landscapes and communities for decades to come.  Responsible development can bring positive 
economic benefits and provide American energy independence. Many landowners in the Chama 
Peak Land Alliance region are supportive of thoughtful, conservation minded development on their 
lands to bring in additional revenues for their agricultural operations. Unplanned development, 
however, can inadvertently injure the region’s environment, economy, and quality of life. 

For example, critical water supplies in southern Colorado and northern New Mexico face an 
immediate and unusual threat. In northern Rio Arriba County and southern Archuleta County, the 
eastern end of the Mancos shale, currently targeted for oil and gas development, rises very close to 
the surface and into immediate proximity to important surface and groundwater resources.  
 
In Cebolla, NM, the drilling records for the community well demonstrate that the community 
aquifer begins in the Mancos and extends below this shale layer. In Chromo, CO, a recent geologic 
analysis reveals similar concerns. While the risks and benefits of hydraulic fracturing continue to be 
debated, there is general consensus that fracking at shallow depths poses much greater risks to water 
resources. 
 
Communities across the West are facing similar energy and land development pressures. Recently, 
communities have begun to proactively develop solution-based projects that allow them to 
constructively engage in energy planning and the future of their communities3. This community 
mapping project is one of those efforts, although it is unique in the fact that it is being led by 
conservation minded landowners.  

Planning for energy development takes place at local, state, and federal levels. This community 
values map can inform planning efforts at all three levels, enabling a more seamless and 
comprehensive approach to energy development across the landscape. Federal directives require 
consideration of local land use plans in federal energy development planning efforts because many 
of the impacts of energy development (e.g. road impacts, emergency services, housing) are incurred 
at the local level and become the responsibility of local government to address. 

Project Introduction  

Goals and Objectives 
The goal of the community mapping project is to minimize potential energy development impacts 
by identifying and mapping important values on the landscape that are in need of protection, such as 
municipal water supplies, acequias, moradas, high-value recreation, wildlife, and agricultural 
production areas. The community values map produced creates a basis for landscape-scale planning 

                                                
3 Some examples include MSTI Review Project and the Morongo Basin Conservation Plan. See 
http://chamapeak.org/programs/energy/oil-and-gas/community-mapping/ and http://future-
west.org/projects/communities-and-energy-development for more information on these projects.  
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that incorporates important community values in order to lead to better planning outcomes from a 
variety of perspectives. The effort is not advocating for or against energy development, but is 
assisting the community in thoughtful planning and impact mitigation.  

Community value maps provide the community with a meaningful voice in the planning process. 
Many times the community’s input through various planning processes is through written comment, 
but this mapping process allows the community to create a visual depiction of important values that 
can be used for site-specific planning. The quantitative and proactive nature of this mapping gives 
the community a strong voice in planning its future.  
 
The objectives of the project are to: 

• Develop a transparent, quantitative, and interactive community-driven map that identifies 
and ranks community values on the landscape.  

• Integrate this GIS-based map with other data layers such as wildlife habitat and local 
government land use plans to create a basis for landscape-scale planning of energy 
development.   

• Utilize this map to minimize potential energy development impacts to critical community 
resources. 

Project Location 

The Chama Peak Land Alliance region encompasses 1.4 million acres in the states of Colorado and 
New Mexico including the headwaters of the San Juan and Rio Grande rivers with numerous 
important tributary headwaters (see Map 1). Here, the Continental Divide rises from the arid 
southwestern desert to create a biologically diverse eco-tone between the Southern Rocky 
Mountains and the Colorado Plateau. The region is unique because it contains no major urban areas 
and is still a relatively intact network of private, federal, and tribal lands. The Alliance region is a 
remote, diverse, and wild piece of the greater San Juan to Rio Grande landscape in southwest 
Colorado and northern New Mexico. 
 
The Alliance region is an extraordinary landscape by any measure. With elevations ranging from 
6,000 to 13,000 feet, it is home to recently re-introduced lynx populations, big horn sheep, 
important populations of native Colorado River and Rio Grande Cutthroat trout, boreal toads, 
globally rare plant species and vegetative communities, and large populations of black bear, lion, 
turkey, grouse, deer, elk and many other species. The last known grizzly bear in Colorado was killed 
here in 1979 and speculation continues as to whether a remnant population still exists in the remote 
high country.  
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Map 1. Chama Peak Land Alliance region.   
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While the core of the community efforts were focused in the Alliance region, the mapping exercise 
described in this report includes the full extent of both Rio Arriba County, New Mexico and 
Archuleta County, Colorado. This was in order to make the final products as useful to the counties 
as possible.  

Methodology 

Community Outreach 

In advance of community workshops, we worked with county planners and community members4 
to identify the values of greatest concern when considering energy development and the tradeoffs 
they face in order to preserve that value. This component of the project included both abstract 
discussion and quantification of map-able community values. 
 
At workshops in July of 2013 in Tierra Amarilla, NM and Pagosa Springs, CO, community members 
then participated in a weighting and ranking exercise where they attributed numbers to those values 
and indicated how important these values were to them when considering energy development.  
Worksheets included tables where participants numerically scored values grouped into themes (e.g. 
land use, cultural, wildlife, recreation) and then sub-grouped into features (residential, acequias, 
migration corridors, and rafting)(see mapping methodology discussion below).  

A representative sampling of community interests or stakeholders were identified to ensure that we 
received input from a variety of perspectives. We then also posted invitations to the workshops for 
the general public in coffee houses, post offices, and on the county home web pages. E-mail, mail, 
and website postings were the primary source of community outreach. Stakeholders represented 
included, but were not limited to, county commissioners, landowners, businesses, tribes, 
Congressional delegation representatives, economic development representatives, non-governmental 
organizations, and recreationists. For a full list of attendees at these workshops, please see the 
Appendices.   

Follow-up meetings were held in both locations in October 2013. At these meetings, we asked 
community members to review the results of their worksheet entries and discuss next steps. Maps 
were taped to the walls and were also projected on a large screen. Comment cards were provided for 
participants to provide their thoughts. We also recorded verbal input and incorporated them into a 
list of items to review. The powerpoint presentation and comment cards from the second series of 
meetings are provided in the Appendices.  

Special Places Mapping 

Participants of the Tierra Amarilla mapping workshop requested that we add another mapping 
component to the project so that community members could self-identify areas of importance to 
them. In response, we developed the Special Places Mapping portion of the project.  

                                                
4 Through the Chama Peak Land Alliance Oil and Gas Steering Committee. 
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In this participatory mapping portion of the project, community members spatially identified unique 
landscape features not captured in existing maps. We associated entries to correspond to the themes 
that we used for the mapping worksheets (e.g. wildlife, water, irrigated agriculture, historic and 
cultural areas, recreation, etc.). The first opportunity for community members to map their special 
places was on August 24th in Los Ojos, NM at a Chama Peak Land Alliance community event with 
over 100 people in attendance. The second opportunity for the Special Places Mapping was at both 
map review meetings in October of 2013. We used both paper maps and Google Earth to capture 
entries (see Reference Maps for a map of special places).  

Community Values Mapping  

Limitations and Use Guidelines 
This report details the methodology used to develop the community values model, changes to the 
methodology and specific analysis steps.  As with any analysis of this nature, there are inherent 
limitations which should be borne in mind when interpreting results.  These limitations include: 

• Spatial Resolution – The model is intended to identify potential areas of concern, but not 
specific siting decisions.  Facility siting depends on the consideration of many local options 
at finer spatial scales than this model provides (30 meters or ~ 100 feet).  Fine scale siting 
decisions could have significant impacts on community values and wildlife that are not 
reflected in this model.   

• Regulatory Constraints – To the extent practical, the model ignores regulatory constraints 
on facility siting in order to allow a better understanding of trade-offs involved in alternative 
development patterns.  However, it was necessary to account for areas where energy 
development is explicitly or likely prohibited due to legal protections or management 
constraints.  These areas are described in further detail under the Special Management Areas 
Section of the report. 

• Mitigation – Some impacts of energy development can potentially be alleviated through 
mitigation measures.  Mitigation options and costs are not incorporated in this model.  The 
model is designed to identify regions that minimize potential impacts to locally identified and 
prioritized values, which would theoretically minimize mitigation costs.   

This portion of the report is divided into two sections: Survey Component and Mapping 
Component.  The Survey Component section includes a description of the survey process and the 
results of the surveys.  The Mapping Section describes how the results of the survey and other 
spatial data were applied geographically to the study area. 

Survey Component 
The survey component of the mapping process was conducted at two workshops, in Pagosa Springs, 
Colorado and Tierra Amarilla, New Mexico in July of 2013.  Prior to these workshops, outreach 
with local stakeholders and community officials resulted in a long list of features that could 
potentially be impacted by energy development.  Through the survey and mapping process, that 
initial list of variables was revised and edited to reflect the realities of the data and uniformity of 
sentiment about certain features. 
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Initial Variables 

Because of a compressed timeline on this project, we identified landscape features important with 
regards to energy development and surveyed their importance in the workshops prior to ascertaining 
the availability and quality of that data in the study area.  Our initial list of features and thematic 
groupings are depicted in Table 1. 

 

Table 1. Initial features and themes identified for the project.  

Theme	   Feature	  

Surface	  Ownership	  

Federal	  
State	  
Tribal	  
Private	  

Landscape	  Type	  

Alpine	  -‐	  High	  Country	  
Pinon	  Juniper	  
Woodlands	  
Sagebrush	  
Grassland	  
Water:	  Riparian,	  wetland,	  reservoirs,	  lakes	  
Canyon/Desert	  

Land	  Use	  

Agriculture:	  non-‐irrigated	  
Agriculture:	  ditch	  irrigation/acequia	  
Agriculture:	  center	  pivot/mechanized	  
Agriculture:	  forest	  
Agriculture:	  ranch/grazing	  
Agriculture:	  Prime	  farmland/soils	  data	  
Residential	  areas	  
Commercial	  areas	  
Conservation	  easements	  
Industrial	  areas	  
Municipal	  watershed	  
Headwaters	  

Recreation	  and	  Tourism	  

Motorized	  
Non-‐motorized	  
Creeks	  (non-‐floatable)	  
Rivers	  (floatable)	  
Historic	  trails	  
Hunting	  
Cultural	  -‐	  Historical	  Tourism,	  e.g.	  Los	  Ojos	  
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Scenic	  Views	  

Pristine:	  Peaks	  
Pastoral/agricultural	  
Moderately	  impacted	  
Highly	  impacted	  

Existing	  Infrastructure:	  
Residential/Commercial	  Density	  

More	  than	  40	  acres	  per	  house	  
10	  -‐	  40	  acres	  per	  house	  
1-‐10	  acres	  per	  house	  
Less	  than	  one	  acre	  per	  house	  
Downtown/city	  center	  
Industrial	  
Extractive	  
Pipelines	  
Highways	  	  
Railroads	  

Cultural,	  Historic,	  and	  Scenic	  

Historic	  Towns/	  Traditional	  Communities	  
Pueblos	  
Sacred	  sites	  and	  routes	  (e.g.	  Santuario,	  Ghost	  Ranch)	  
Scenic	  highway	  and	  historic	  railroads	  

Wildlife	  

Migration	  corridors	  
Critical	  Habitat	  
Game	  	  
Non-‐game	  
Sensitive	  Wildlife	  Habitat	  Areas	  

 

Workshop Structure 

The purpose of the workshops held in Pagosa Springs and Tierra Amarilla was to assign scores - or 
values - to many features and aspects of the landscape that could be affected by energy 
development.  While many people are comfortable describing in narrative or anecdotal form the 
types of places they feel should be protected from energy development lines, those descriptions 
cannot be used by spatial modeling software and they cannot be aggregated consistently to reflect 
the combined values of diverse stakeholders. 

Our survey asked respondents to assign numerical values to various spatial characteristics in order to 
develop our community values map.  Based on the survey responses, we calculated the relative 
importance of broad themes on the landscape and detailed scores for more specific features within 
each theme.  See Figure 1 for a visual depiction of the community mapping process.  
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We used two question formats in our workshops, pairwise comparisons and feature scoring: 

1. Pairwise comparisons compare each of the eight themes against each other for a total of 21 
comparisons.  Pairwise comparisons looked like this:  

WHEN CONSIDERING APPROPRIATE LOCATIONS FOR OIL AND GAS 
DEVELOPMENT, IT IS MORE IMPORTANT TO CONSIDER…        
          

Recreation	  and	  
Tourism 

more 

important 

5        4        3        2        1        0        1        2        3        4       5 

Surface	  Ownership 

	  
If you feel the two themes should be considered equally, circle “0.” If you feel that one factor is more 
important than the other, circle the number, 1 through 5, indicating the relative significance of one factor 
over another. 
 

2. Feature scoring allows participants to assign a number from 1 - 9 to each feature, with 9 being a 
highly valued feature, and one being a respectively lower valued feature.  The feature scoring section 
looked like this: 

  



12 | P a g e  
 

When considering the impacts of oil and gas development… 
 

• Give the most weight (9) to places of greatest concern 
 

• Give the least weight (1) to the areas of least concern 

Least  

Protection 

 

 

1         2         3          5          6          7          8          9 

 

Most  

Protection 

Within each category, there must be one sub-category that is weighted 1, and one sub-category that is 
weighted 9.   
 
Otherwise, all numbers are available to be used multiple times.  It is OK to assign two or more of the sub-
categories the same numerical weight. 
 
For Example: 
Theme XX: Scenic Views 
Sub-Category Weight (1 through 9) 

Pristine 9 

Pastoral/agricultural 5 

Moderately impacted 3 

Highly impacted 1 

Scenic highways 5 

 
In the example above, "Pristine" views are of the greatest concern when considering oil and gas development, 
while "Highly Impacted" views are of least concern.  "Pastoral/Agricultural Views" and views from "Scenic 
Highways" are equally important. 
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Figure 1. Visualization of community values and mapping process.  
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Data Processing 

The results from the pairwise comparison are added for each theme, averaged then they are rescaled 
from one to three.  The results from the feature scoring processed are averaged, then rescaled from 
1 - 9.  Final scores for each feature are a product of the respective theme score multiplied against the 
feature score. 

Data processing was done independently for each county. 

Mapping Component 
The purpose of the mapping component is to apply the scores generated in the survey component 
to GIS layers representing the features on the landscape. 

Final Variables and Structure 

As mentioned above, due to the compressed timeline of this project, we were unable to gather and 
evaluate the GIS data prior to the survey workshops.  After conducting the workshops we began the 
process of data collection and - as expected - features were removed from the final maps due to data 
availability and data quality constraints.  Below is a brief list of the features that were filtered from 
the initial list due to data issues: 

 

Removed Due to Data Avai labi l i ty  

Feature	   Reason	  for	  removal	  
Alpine	  -‐	  High	  Country	  

These	  features	  formed	  part	  of	  the	  "Landscape	  Type"	  and	  while	  there	  
are	  numerous	  eco-‐regional	  and	  remote	  sensing	  data	  sets	  that	  contain	  
this	  information,	  none	  were	  sufficiently	  accurate	  for	  our	  purposes.	  	  
Numerous	  errors	  were	  evident	  to	  people	  familiar	  with	  local	  on-‐the-‐
ground	  knowledge	  of	  the	  landscapes	  in	  New	  Mexico	  and	  Colorado.	  

Pinon	  Juniper	  
Woodlands	  
Sagebrush	  
Grassland	  
Canyon/Desert	  
Agriculture:	  non-‐irrigated	  

These	  features	  formed	  part	  of	  the	  "Land	  Use"	  theme;	  however,	  the	  
many	  distinctions	  between	  different	  types	  of	  agriculture	  were	  simply	  
not	  available	  for	  the	  study	  area.	  	  	  "Prime	  farmland/soils	  data"	  was	  
available	  for	  the	  study	  area,	  but	  spatial	  accuracy	  was	  very	  low	  and	  
often	  misleading.	  	  These	  variations	  in	  "Agriculture"	  were	  collapsed	  
into	  a	  single	  "Irrigated	  Agriculture"	  feature,	  which	  features	  
prominently	  in	  the	  final	  model	  structure	  as	  described	  below.	  

Agriculture:	  ditch	  
irrigation/acequia	  
Agriculture:	  center	  
pivot/mechanized	  
Agriculture:	  forest	  
Agriculture:	  ranch/grazing	  
Agriculture:	  Prime	  
farmland/soils	  data	  

Industrial	  areas	  
There	  were	  very	  few	  explicitly	  "Industrial	  Areas"	  in	  the	  study	  area,	  
and	  they	  was	  no	  corresponding	  GIS	  layer	  in	  Rio	  Arriba	  County,	  so	  this	  
feature	  was	  removed.	  

Extractive	   There	  was	  insufficient	  data	  on	  the	  location	  of	  extractive	  facilities	  and	  
pipelines	  in	  the	  study	  area.	  Pipelines	  

Historic	  Towns/	  Traditional	  
Communities	  

Insufficient	  data	  was	  available	  on	  the	  distinctions	  between	  these	  
cultural	  values.	  	  Instead,	  they	  were	  re-‐organized	  to	  reflect	  the	  
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Pueblos	   respective	  cultural	  data	  availability	  in	  each	  county,	  described	  below.	  

Sacred	  sites	  and	  routes	  (e.g.	  
Santuario,	  Ghost	  Ranch)	  
 

In addition to data limitations, there were certain variables that resulted in inconsistent responses 
from the community surveys – i.e. there were very different opinions on the value of certain features 
and the level of concern about their exposure to energy development.  While technically these 
results could be averaged to come up with a defensible score for these features, we felt that the 
purpose of the project was to uncover broadly held community values in the study area, and use 
those universal values to build the maps.  Below is a list of variables that resulted in divergent 
feedback, and were removed: 

Removed Due to Inconsis tent  Feedback 

Feature	   Reason	  for	  removal	  

Commercial	  areas	  
Variations	  in	  residential	  density	  and	  commercial	  areas	  provoked	  varying	  
responses	  from	  the	  surveyed	  audience.	  	  The	  values	  underlying	  this	  
variation	  are	  possibly	  quite	  simple,	  with	  some	  participants	  preferring	  to	  
preserve	  rural	  landscapes	  (i.e.	  low	  density),	  while	  other	  recognizing	  that	  
development	  in	  higher	  density	  areas	  has	  the	  potential	  to	  impact	  more	  
people.	  

More	  than	  40	  acres	  per	  
house	  
10	  -‐	  40	  acres	  per	  house	  
1-‐10	  acres	  per	  house	  
Less	  than	  one	  acre	  per	  
house	  
Downtown/city	  center	  

Highways	  	  

"Highways"	  and	  "Railroads"	  appeared	  to	  provoke	  conflicting	  responses,	  
possibly	  because	  some	  participants	  viewed	  them	  as	  scenic	  vantage	  
points	  that	  would	  be	  degraded	  by	  the	  presence	  of	  oil	  and	  gas	  facilities,	  
while	  others	  viewed	  them	  as	  pieces	  of	  linear	  infrastructure.	  Railroads	  

Federal	   These	  features	  formed	  part	  of	  the	  "Surface	  Ownership"	  theme,	  and	  
while	  there	  was	  some	  consensus	  that	  "Private	  Lands"	  were	  of	  highest	  
concern	  when	  siting	  oil	  and	  gas	  facilities,	  the	  majority	  of	  the	  participants	  
indicated	  that	  all	  features	  were	  of	  uniform	  "high"	  concern.	  As	  such	  they	  
were	  removed	  from	  the	  model.	  

State	  

Tribal	  
Private	  
 

The final suite of features used in the model were both spatially accurate and represented broadly 
held values for the stakeholders surveyed at the workshops.  Table 2 depicts a list of the final 
features/variables used in the model and a note on their origin. 
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Table 2. Final features and themes identified for the project.  

Data	  Source	  and	  Processing	  
COLORADO	   	  
Irrigated	  Agriculture	   Archuleta	  County	  "Parcel	  Use"	  layer.	  

Non-‐Motorized	  
Recreation	  

Non-‐motorized	  trails	  or	  roads	  within	  the	  travel	  management	  plans	  
for	  each	  national	  forest	  in	  the	  study	  area	  were	  buffered	  by	  5	  miles	  
and	  clipped	  to	  the	  extent	  of	  the	  national	  forest.	  	  Note:	  in	  several	  
places	  these	  non-‐motorized	  areas	  overlap	  existing	  motorized	  use;	  
(e.g.	  a	  highway)	  however,	  given	  the	  imperfect	  data,	  we	  felt	  that	  
non-‐motorized	  still	  captured	  the	  general	  character	  of	  the	  public	  
landscape	  on	  either	  side	  of	  the	  highway.	  

River	  Recreation	  
Rivers	  with	  a	  Stream	  Order	  of	  5	  or	  higher	  from	  the	  National	  
Hydrography	  Database.	  

Stream	  Recreation	  
Rivers	  with	  a	  Stream	  order	  between	  3	  and	  4	  from	  the	  National	  
Hydrography	  Database.	  

Historic	  Sites	  or	  Areas	   These	  data	  were	  not	  differentiated	  in	  the	  data	  made	  available	  to	  
us	  by	  the	  Colorado	  State	  Historic	  Preservation	  Office.	  Archaic/Cultural	  Site	  or	  

Areas	  
Natural	  Springs	   Not	  available	  for	  Colorado.	  

Headwaters	  

Forest	  to	  Faucets	  data,	  from	  the	  USFS/EPA.	  	  Watersheds	  with	  a	  
score	  above	  70	  as	  well	  as	  all	  watersheds	  feeding	  the	  San	  Juan	  
Chama	  Water	  Diversion	  Project.	  

Municipal	  Watersheds	  
Forest	  to	  Faucets	  data,	  from	  the	  USFS/EPA.	  	  Watersheds	  with	  a	  
score	  between	  50	  and	  70.	  

Water,	  Rivers,	  Streams,	  
Riparian,	  Wetlands	  

Landfire	  remote	  sensing	  data	  subset	  for	  "open	  water"	  and	  "water	  
associated	  vegetation".	  

Conservation	  Easements	  

Numerous	  sources,	  including	  the	  National	  Conservation	  Easement	  
Database	  and	  specially	  requested	  data	  from	  each	  of	  the	  local	  land	  
trusts.	  

Important	  Wildlife	  Areas	   Crucial	  habitat	  from	  the	  Archuleta	  Community	  Plan.	  
	  
NEW	  MEXICO	   	  
Irrigated	  Agriculture	   Rio	  Arriba	  County	  Irrigated	  Agriculture	  Zoning	  district.	  

Non-‐Motorized	  
Recreation	  

Non-‐motorized	  trails	  or	  roads	  within	  the	  travel	  management	  plans	  
for	  each	  national	  forest	  in	  the	  study	  area	  were	  buffered	  by	  5	  miles	  
and	  clipped	  to	  the	  extent	  of	  the	  national	  forest.	  	  Note:	  in	  several	  
places	  these	  non-‐motorized	  areas	  overlap	  existing	  motorized	  use;	  
(eg	  a	  highway)	  however,	  given	  the	  imperfect	  data,	  we	  felt	  that	  
non-‐motorized	  still	  captured	  the	  general	  character	  of	  the	  public	  
landscape	  on	  either	  side	  of	  the	  highway.	  

River	  Recreation	  
Rivers	  with	  a	  Stream	  Order	  of	  5	  or	  higher	  from	  the	  National	  
Hydrography	  Database.	  
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Stream	  Recreation	  
Rivers	  with	  a	  Stream	  order	  between	  3	  and	  4	  from	  the	  National	  
Hydrography	  Database.	  

Historic	  Sites	  or	  Areas	   Structures	  and	  parcels	  on	  the	  national	  historic	  register.	  

Archaic/Cultural	  Site	  or	  
Areas	  

New	  Mexico	  Archaeological	  Records	  Management	  System,	  
recorded	  archaeological	  sites	  were	  generalized	  to	  density	  at	  30	  
meter	  grid	  cells,	  to	  conceal	  actual	  locations	  of	  archaeological	  sites.	  

Natural	  Springs	   New	  Mexico	  Resource	  Geographic	  Information	  System.	  

Headwaters	  
Forest	  to	  Faucets	  data,	  from	  the	  USFS/EPA.	  	  Watersheds	  with	  a	  
score	  above	  70.	  

Municipal	  Watersheds	  

Forest	  to	  Faucets	  data,	  from	  the	  USFS/EPA.	  	  Watersheds	  with	  a	  
score	  between	  50	  and	  70	  as	  well	  as	  the	  Rio	  Arriba	  Headwaters	  
Zoning	  District	  GIS	  layer.	  

Water,	  Rivers,	  Streams,	  
Riparian,	  Wetlands	  

Landfire	  remote	  sensing	  data	  subset	  for	  "open	  water"	  and	  "water	  
associated	  vegetation."	  

Conservation	  Easements	  

Numerous	  sources,	  including	  the	  National	  Conservation	  Easement	  
Database	  and	  specially	  requested	  data	  from	  each	  of	  the	  local	  land	  
trusts.	  

Important	  Wildlife	  Areas	  
Big	  game	  winter	  range	  and	  migration	  corridors	  from	  the	  New	  
Mexico	  Department	  of	  Fish	  and	  Game.	  	  

 

Special Management Areas 

The special management areas are places where energy development is already explicitly prohibited 
or unlikely due to management plans or legislation.  Our process is not meant to validate or 
invalidate these existing management designations, but rather help guide decisions where there 
currently is no legislation pertaining to energy development.   

Protected Areas are places where energy development is explicitly prohibited. 

Semi-Protected Areas are places where energy development is not explicitly prohibited, but may be 
inconsistent with the intended purpose of the designation. 

The special management areas in our study area are listed in Table 3, and a map is located in the 
Reference Maps section at the end of the report. 

Table 3. Special Management Areas in the project study area.  

Designation	   Status	  
Chama	  River	  Canyon	  Wilderness	   Protected	  
Cruces	  Basin	  Wilderness	   Protected	  
Pecos	  Wilderness	   Protected	  
Rio	  Chama	  Wilderness	  Study	  Area	   Protected	  
San	  Antonio	  Wilderness	  Study	  Area	   Protected	  
San	  Pedro	  Parks	  Wilderness	   Protected	  
South	  San	  Juan	  Wilderness	  Area	   Protected	  
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South	  San	  Juan	  Wilderness	  Area	   Protected	  
Adams	  Canyon	  ACEC	   Semi-‐Protected	  
Albert	  Mesa	  ACEC	   Semi-‐Protected	  
Bald	  Eagle	  ACEC	   Semi-‐Protected	  
Bi	  Yaazh	  ACEC	   Semi-‐Protected	  
Black	  Mesa	  ACEC	   Semi-‐Protected	  
Blanco	  Mesa	  ACEC	   Semi-‐Protected	  
Cagle's	  Site	  ACEC	   Semi-‐Protected	  
Canyon	  View	  Ruin	  ACEC	   Semi-‐Protected	  
Carracas	  Mesa	  Recreation/Wildlife	  Area	   Semi-‐Protected	  
Cereza	  Canyon	  Wildlife	  Area	   Semi-‐Protected	  
Cho'li'i	  (GobeResearch	  Natural	  Areador	  Knob)	  ACEC	   Semi-‐Protected	  
Copper	  Hill	  ACEC	   Semi-‐Protected	  
Crow	  Canyon	  ACEC	   Semi-‐Protected	  
Crow	  Mesa	  Wildlife	  Area	   Semi-‐Protected	  
Deer	  House	  ACEC	   Semi-‐Protected	  
Delgadita/Pueblo	  Canyons	  ACEC	   Semi-‐Protected	  
Devil's	  Spring	  Mesa	  ACEC	   Semi-‐Protected	  
Devil	  Creek	  SWA	   Semi-‐Protected	  
Dogie	  Canyon	  School	  ACEC	   Semi-‐Protected	  
Echo	  Canyon	  Lake	  SWA	   Semi-‐Protected	  
Edward	  Sargent	  Wildlife	  Management	  Area	   Semi-‐Protected	  
El	  Vado	  Lake	  State	  Park	   Semi-‐Protected	  
Encierro	  Canyon	  ACEC	   Semi-‐Protected	  
Encinada	  Mesa-‐Carrizo	  Canyon	  ACEC	   Semi-‐Protected	  
Ensenada	  Mesa	  Wildife	  Area	   Semi-‐Protected	  
Four	  Ye'i	  ACEC	   Semi-‐Protected	  
Frances	  Mesa	  ACEC	   Semi-‐Protected	  
Gobernador	  And	  Cereza	  Canyon	  Fossil	  Area	   Semi-‐Protected	  
Gonzales	  Mesa	  Wildlife	  Area	   Semi-‐Protected	  
Gonzalez	  Canyon-‐Senon	  S.	  Vigil	  Homestead	  ACEC	   Semi-‐Protected	  
Gould	  Pass	  Camp	  ACEC	   Semi-‐Protected	  
Haplopappus	  microcephalus	  Botanical	  Area	   Semi-‐Protected	  
Haynes	  Trading	  Post	  ACEC	   Semi-‐Protected	  
Heron	  Lake	  State	  Park	   Semi-‐Protected	  
Hummingbird	  ACEC	   Semi-‐Protected	  
Hummingbird	  Canyon	  ACEC	   Semi-‐Protected	  
Kin	  Yazhi	  ACEC	   Semi-‐Protected	  
Kiva	  ACEC	   Semi-‐Protected	  
La	  Jara	  ACEC	   Semi-‐Protected	  
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Laguna	  Seca	  Mesa	  Wildlife	  Area	   Semi-‐Protected	  
Margarita	  Martinez	  Homestead	  ACEC	   Semi-‐Protected	  
Martin	  Apodaco	  Homestead	  ACEC	   Semi-‐Protected	  
Martinez	  Canyon	  ACEC	   Semi-‐Protected	  
Mexican	  Spotted	  Owl	  ACEC	   Semi-‐Protected	  
Moss	  Trail	  ACEC	   Semi-‐Protected	  
Munoz	  Canyon	  ACEC	   Semi-‐Protected	  
Navajo	  Lake	  Horse	  Trails	   Semi-‐Protected	  
Navajo	  Lake	  State	  Park	   Semi-‐Protected	  
Ojo	  Caliente	  ACEC	   Semi-‐Protected	  
Ojo	  Caliente/Black	  Mesa	  ACEC	   Semi-‐Protected	  
Piedra	  Special	  Management	  Area	  OCD	   Semi-‐Protected	  
Piedra	  Special	  Management	  Area	  OCD	   Semi-‐Protected	  
Pointed	  Butte	  ACEC	   Semi-‐Protected	  
Pork	  Chop	  Pass	  ACEC	   Semi-‐Protected	  
Prieta	  Mesa	  ACEC	   Semi-‐Protected	  
Rincon	  Largo	  District	  ACEC	   Semi-‐Protected	  
Rincon	  Rockshelter	  ACEC	   Semi-‐Protected	  
Rio	  Chama	  River	  Canyon	  Wild	  and	  Scenic	  River	   Semi-‐Protected	  
Rio	  Chama	  Wild	  and	  Scenic	  River	   Semi-‐Protected	  
Rio	  Chama	  Wild	  and	  Scenic	  River	   Semi-‐Protected	  
Rio	  Chama	  Wildlife	  Management	  Area	   Semi-‐Protected	  
Rio	  de	  los	  Pinos	  Wildlife	  Area	   Semi-‐Protected	  
Rock	  House-‐Nestor	  Martin	  Homestead	  ACEC	   Semi-‐Protected	  
Rosa	  Mesa	  Wildife	  Area	   Semi-‐Protected	  
San	  Antonio	  Gorge	  ACEC	   Semi-‐Protected	  
San	  Rafael	  Canyon	  ACEC	   Semi-‐Protected	  
Santos	  Peak	  ACEC	   Semi-‐Protected	  
String	  House	  ACEC	   Semi-‐Protected	  
Superior	  Mesa	  ACEC	   Semi-‐Protected	  
Tapacito	  and	  Split	  Rock	  ACEC	   Semi-‐Protected	  
Truby's	  Tower	  ACEC	   Semi-‐Protected	  
Valles	  Caldera	  National	  Preserve	   Semi-‐Protected	  
Wild	  Rivers	  Recreation	  Area	   Semi-‐Protected	  
William	  A.	  Humphries	  Wildlife	  Management	  Area	   Semi-‐Protected	  
Winter	  Range	  ACEC	   Semi-‐Protected	  
Piedra	  River	  Suitable	  Wild	  and	  Scenic	  River	   Semi-‐Protected	  
East	  Fork	  San	  Juan	  River	  Suitable	  Wild	  and	  Scenic	  River	   Semi-‐Protected	  
Rio	  Nutrias	  Suitable	  Wild	  and	  Scenic	  River	   Semi-‐Protected	  
Rio	  Grande	  Bosque	  Suitable	  Wild	  and	  Scenic	  River	   Semi-‐Protected	  
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Reference Layers 

Reference data was also gathered for the mapping portion of this project.  Similar to the Special 
Management Areas, it was not assigned any scores from the survey portion of the project, but the 
GIS layers provide useful orientation and ancillary information when considering oil and gas 
development. 

• San Juan Chama Diversion - The San Juan Chama Diversion is a major piece of water 
infrastructure in the study area, bringing water across the continental divide from the Navajo and 
Blanco Rivers to the Chama River. 

• Groundwater Sensitivity - The New Mexico Department of Environmental Quality produced a 
map of groundwater sensitivity across the state to address water quality and potential impacts from 
contaminants.  While the study was initially produced to account for the impacts of septic systems, 
staff from the NM DEQ informed us that it would be equally appropriate for impacts from oil and 
gas development. 

• Oil and Gas Stipulations - Stipulations from the USDA Forest Service and the Bureau of Land 
Management (BLM) field offices regarding oil and gas development. 

Results  

Community Values Mapping  

The final scores of the survey process are as follows, with higher scores representing areas that merit 
additional consideration when considering energy development are depicted in Table 4. A histogram 
of the results is depicted in Figure 2. 

Table 4. Final scores of the survey process.   

COLORADO	   Score	  
Theme	  
Weight	   Final	  Score	  

Irrigated	  Agriculture	   9	   3	   27	  
Non-‐Motorized	  Recreation	   7	   1	   7	  
River	  Recreation	   9	   1	   9	  
Stream	  Recreation	   9	   1	   9	  
Historic	  Sites	  or	  Areas	   8	   1	   8	  
Archaic/Cultural	  Site	  or	  Areas	   9	   1	   9	  
Natural	  Springs	   9	   3	   27	  
Headwaters	   8	   3	   24	  
Municipal	  Watersheds	   8	   3	   24	  
Water,	  Rivers,	  Streams,	  Riparian,	  
Wetlands	   9	   3	   27	  
Conservation	  Easements	   9	   2	   18	  
Important	  Wildlife	  Areas	   9	   3	   27	  
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NEW	  MEXICO	   Score	  
Theme	  
Weight	   Final	  Score	  

Irrigated	  Agriculture	   9	   3	   27	  
Non-‐Motorized	  Recreation	   8	   1	   8	  
River	  Recreation	   9	   1	   9	  
Stream	  Recreation	   9	   1	   9	  
Historic	  Sites	  or	  Areas	   9	   3	   27	  
Archaic/Cultural	  Site	  or	  Areas	   9	   3	   27	  
Natural	  Springs	   8	   3	   24	  
Headwaters	   9	   3	   27	  
Municipal	  Watersheds	   9	   3	   27	  
Water,	  Rivers,	  Streams,	  Riparian,	  
Wetlands	   9	   3	   27	  
Conservation	  Easements	   9	   2	   18	  
Important	  Wildlife	  Areas	   9	   3	   27	  

 

 

Figure 2. A histogram of the community values of greatest importance for Colorado and New Mexico.  
 

The results for both counties are remarkably similar in their extremely high valuation of water, 
agricultural and wildlife resources.  The main difference between the two counties appears in their 
value of "cultural resources," with Rio Arriba County placing an extremely high value on cultural 
resources and Archuleta County assigning them a lower value.  This preference was actually 
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balanced by the "landscape" theme, which was heavily valued in Archuleta County, and less so in 
Rio Arriba Country.  It is unfortunate that the "landscape" datasets were so problematic. 

Several different maps of the results were produced.   

1. A map of all the scored layers combined. 
2. A map of all the layers except wildlife - with wildlife included as a hatched reference layer, and  
3. A map of all layers except wildlife - with groundwater included as a hatched reference layer.   
4. A map overlaying community values with federal energy development layers such as potential 

leases, and Forest Service/BLM No Surface Occupancy. 
5.  A map overlaying community values with county energy development layers such as overlay 

zoning districts and existing wells.  

These five maps are included as low-resolution files below and in the geodatabase at a higher 
resolution. 
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Geodatabase  

For an online database of images, field forms, GIS data, and resources utilized during this study 
please visit www.chamapeak.org   

The Geodatabase includes: 

• Final combined value maps  and reference maps (high resolution) 
• Survey form 
• GIS data 
• Powerpoint presentation from the workshop review meeting (October 2013) 

Special Places Mapping  

A total of 19 special places were identified including recreation areas, cultural and historical areas, 
and water features. Because of the limited nature of the special places mapping, we have kept this 
data in a separate reference map. Future efforts should consider combining the special places 
mapping into the combined value maps (see “wish list” section below). 

Please see the Appendices for a full list of special places and the Reference map sections for a 
corresponding map.  

Limitations: Results, Recap 

Community learning and values mapping is imperfect by nature, and should be an ongoing process. 
As such, it is important to consider this the first phase of a multi-phased approach.  The following 
limitations constrained the full extent of our project results: 
 

• GIS data for all 50 features did not exist for CO and NM. In addition, mixed opinions 
existed for some of the features, such as highways and residential density. In these cases, 
those features were not included in the final combined maps because the associated 
outputs were not being displayed accurately (see mapping methodology section).  

• The GIS data that was used is imperfect by nature and all maps should be treated with a 
certain degree of uncertainty.  

• Our budget was minimal and limited the number of workshops we were able to conduct. 
While we felt that we had a substantial turnout for both meetings with a diversity of 
stakeholders present (~30 in PS and ~45 in TA), more input can always strengthen the 
process.  

• The hunting data we had (based on Game Management Units) was not providing an 
accurate representation of the important hunting areas in the counties; in MT, e.g. we 
were able to use a community gathered data set by Theodore Roosevelt Conservation 
Partnership (TRCP) that spent almost a year asking the community which areas were 
most valued by hunters. 

• By focusing on the values of greatest importance, values are concentrated on the map 
and not every dot on the map has a value of concern or a “red area.” These areas are 
“null” areas on the map – they are not areas that are not important. It just means that we 
do not have spatial data for the values of highest importance. 
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• Values mapping is only one tool for communities to use when considering the impacts 
of energy development. Other tools such as county ordinances, zoning, and community 
host agreements are examples of other ways for community values to be protected.  
 

To address the ongoing nature of this project and the limitations discussed above, we have 
developed a “wish list” so that any improvements we need to make can be identified for the future. 

Wish List 

1. Visual resource inventory – while we asked people to weight and rank the landscape/ 
scenery types in the region – this data proved to be extremely difficult to work with. This 
was unfortunate, especially in Archuleta County, because this theme ranked very high. In 
the future, we may want to spend more time developing an actual visual resource 
inventory that could be used for our mapping process. In fact, we discovered in Archuleta 
county that a past open space and trails plan (20075) had a visual resource inventory that 
could be valuable to this process. We don’t know of a similar data set for Rio Arriba 
County. 
 

2. Wildlife/Hunting – consider a TRCP type data set for the region (note: a local ranch near 
Chama has offered to help us with this); wildlife data can always be improved over time 
and changes yearly based on new studies and new information. 

 
 

3. Special Places – continue collecting special places and work to integrate this data in a 
meaningful way into our final maps (note: Archuleta County GIS is offering to explore 
this opportunity). 
 

4. Ground-Truthing - in order to verify the final maps produced in this report, additional 
ground-truthing would be extremely valuable. 
 

5. Community Input - collect more worksheets over time (note: a community member has 
offered to help us with this). 
 

6. Groundwater and Geological Data - given that many of the potential impacts of energy 
development occur underground and follow the logic of groundwater systems, building 
more sophisticated models of subsurface impacts would be ideal.  
 

                                                
5 Archuleta County, Colorado. Fall 2007. Regional Parks, Recreation, Open Space & Trails Master Plan. 
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Conclusion  
In conclusion, values mapping provides the community with a meaningful voice in the planning 
process. The quantitative and proactive nature of this mapping gives the community a strong voice 
in planning its future, whether it is in regards to energy development, residential development or 
conservation planning. However, value mapping is one tool to be utilized by a community when 
considering impacts from energy development and other land uses.  
 
The community values of greatest importance in southern Colorado and northern New Mexico, as 
identified through the community mapping process, included water, irrigated agriculture, and 
wildlife. 

 

Figure 2. A histogram of the community values of greatest importance for Colorado and New Mexico.  
 

Limitations for the project included budget, available GIS data, and overall limitations of existing 
data. As such, this project should be considered the first phase in a multi-phased approach. To 
address these limitations, we recommend that the “wish list” on page 29 be pursued in order to 
improve the maps over time.  

Next steps include integrating these maps and data into planning processes at the local, state and 
federal level. Ultimately, these maps can be utilized to minimize potential energy development 
impacts to critical community resources. 
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Appendices 
 

 

ACREAGE CHARTS 

 

	  
Rio	  Arriba	   Archuleta	  

Irrigated	  Agriculture	  Acres	   44,868	   19,680	  
 

	  
Archuleta	   Rio	  Arriba	  

Score	   Acres	   Acres	  

1_25	   183,339.18	   72,609.74	  

26_50	   253,253.32	   2,293,174.00	  

51_75	   368,968.65	   697,374.92	  

76_100	   54,556.94	   46,436.54	  

101+	   4,367.44	   2,409.64	  
 



Special	  Places	  

Name Special	  Place	  Type Special	  Place	  Name Description

Monique	  DiGiorgio Wildlife Chamita	  Valley	  Wildlife	  Corridor
Elk	  and	  mule	  deer	  migration	  corridor	  from	  summer	  (Colorado)	  to	  
winter	  range	  (New	  Mexico)(	  Edward	  Sargant	  Wildlife	  area).

Andy	  Spall	  A) Recreation Navajo	  Peak
Andy	  Spall	  B) Recreation Chama	  Peak
Andy	  Spall	  C) Recreation JFP	  Snofield	   (Trail	  813,	  Continential	  Divide)
Andy	  Spall	  D) Recreation Conejos	  Peak Next	  to	  Tobacco	  Peak
Siscily	  Fraley	  A) Recreation Scenic	  County	  Road	  (Heron	  95	  to	  112) Western	  Shore	  of	  El	  Vado
Siscily	  Fraley	  B) Recreation El	  Vado	  Lake Snorkeling,	  kaying,	  rafting
Siscily	  Fraley	  C) Recreation Chama	  River	  Canyon
Siscily	  Fraley	  D) Recreation Heron	  Lake	  	   Snorkeling,	  kaying,	  rafting
Siscily	  Fraley	  E) Recreation Rio	  Chama Put	  in	  for	  the	  chama
Siscily	  Fraley	  F) Recreation Pygmy	  Ponderosa	  Forest Wildflowers,	  interesting	  hiking;	  crag	  lilly

David	  Aubrey Water Heron	  Lake	  Wetland
An	  important	  wetland	  resource	  for	  wildlife;	  elk	  raise	  calves	  and	  is	  
adjacent	  to	  Jicarilla	  Apache	  Nation.	  

Peter	  Harris/David	  
Harris Historic/Cultural Brazos	  Historic	  Hunting Historic	  hunting;	  arrowheads.
Jeff	  Bernard Historic/Cultural Nogales	  Cliff	  Dwellings Gallena	  people.
Smokey	  Charis Historic/Cultural Mushrooms Off	  of	  17	  past	  railroad.

David	  Elliiot Historic/Cultural Tres	  Piedras	  Granite	  Rock,	  and	  springs

Important	  to	  the	  Apache	  tribe	  and	  community	  for	  spiritual	  and	  
natural	  resources.	  The	  site	  of	  the	  rare	  plant:	  small-‐headed	  
goldenweed.

Gayle	  Guerin Agriculture Guerin	  Ranch/Sage	  Coyote	  Farm

Organic	  farm:	  
-‐pump	  irrigation
small	  scale	  farming
livestock	  production
grassland	  improvement

Gayle	  Guerin Wildlife Critical	  Winter	  Range:	  Mule	  Deer

Rio	  Chama	  State	  Wildlife	  Area	  State	  closes	  to	  all	  traffic,	  including	  
foot	  traffic,	  in	  winter	  (November	  -‐	  May)	  for	  mule	  deer	  critical	  
winter	  range	  protection.	  

David	  Blake Historic/Cultural Ancient	  Hunting	  Camp:	  Crowley	  Ranch	  Reserve
Historical	  site,	  possibly	  UTE	  many	  artifacts	  and	  arrowheads	  
found.
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