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Introduction

Introduction
This Comprehensive Interpretive Plan (CIP) for the City of Durango’s (City) Santa Rita Water
Reclamation Facility (SRWRF) was developed as a guidance document for developing exhibits
and programs for the facility. The SRWRF site provides the City a unique opportunity to
showcase the new design and provide formal and informal learning opportunities for the
community. The City is committed to improving the quality of life for citizens by systematically,
creatively, and thoughtfully utilizing environmental, human, and economic resources in a
manner that maintains the unique character of our community for the benefit of present and
future generations.
The CIP was developed through a series of meetings between the City staff, Mountain Studies
Institute (MSI), and Michael Kelly Design Services, and was informed by a stakeholder charrette
completed (Attachment 1) in September 2018. This CIP articulates interpretive themes,
outcomes and potential exhibit concepts and programs to reach those outcomes and examines
potential audiences.
Taken out of the context of its location, the SRWRF is a compliance tool for the City that
protects the water quality of the Animas River in a manner prescribed by the state of Colorado.
It is similar to the City’s drinking water treatment plant on College Mesa, which protects City
residents from pathogens and contaminants in drinking water. However, since the SRWRF
exists in the middle of a popular City park (Figure 1) along the Animas River, next to the Animas
Whitewater Park - one of the City’s feature attractors, and on the town’s major pedestrian and
biking passage, the Animas River Trail, it has a strong potential to be more than a facility that
complies with environmental laws. Interpreted carefully, it could be a focal point of public
learning about water and sustainability for the region. The SRWRF location gives the City the
opportunity to interpret the entire fresh water to reclaimed water plumbing system. Thus, the
City has a valuable context to interpret water reclamation, but also take advantage of the
location as a key asset for interpreting the complete picture of water sourcing, quality, and
treatment in its interpretive efforts at the SRWRF.
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Figure 1 The Santa Rita Water Reclamation Facility Planned Campus

What is the mission of the SRWRF?
When improvements are fully completed in 2019, the SRWRF will continue to protect the
quality of the Animas River by processing liquid borne wastes through a state-of-the-art facility
that removes solids, pathogens and pollutants. The reclaimed water will continue to be
discharged to the Animas River and will meet the standards of water quality point source
discharge promulgated in 2012 and amended in 2017 by the Colorado Department of Public
Health and Environment’s Water Quality Control Commission defined in Regulation No. 85 –
Nutrients Management Control Regulation. Importantly, the new sustainable design of the
SRWRF ensures compliance with future regulatory requirements and can accommodate future
growth.

SRWRF Interpretive Mission Statement
The SRWRF will be the centerpiece of an exciting, safe, interactive campus of water-themed
interpretive experiences, integrated seamlessly into the natural recreational setting of the
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Animas River, the urban Santa Rita Park, and Animas River Trail. Interpretation will engage
diverse visitor interests and motivations for the purpose of pleasurable, self-directed or guided
experiential learning about water in and around Durango. Learning is framed within the lens of
sustainable practices and strategies for conservation to help prepare a thriving population
facing a future impacted by climate change and population growth. The SRWRF in Santa Rita
Park will be the best national example of necessary municipal infrastructure meshing
successfully with a major recreational area.
The interpretive mission statement for the SRWRF is consistent with existing City programs and
efforts (see Appendix A).

Who is the Audience for SRWRF Interpretation?
While no formal audience survey or demographic study was completed as part of this CIP,
discussions with City staff, MSI, and public stakeholders formed the basis for the following
audience profiles, developed by consideration of planned and unplanned interactions with the
SRWRF:
Unplanned interactions will be with visitors recreating in the area. They will have a low
motivation for engaging with the interpretive products or programs due to previously
determined agendas. The recreational aspects of Santa Rita Park, the Animas River, and the
River Trail will draw their attention when and if they notice the interpretive products.
•

River trail users “passing through” include solitary and groups of runners, walkers,
bicyclists, commuters, and anglers likely above the age of 14. These visitors may stop to
investigate and, if interested, may return at a later opportunity.

•

Animas River users include commercial and non-commercial groups in rafts, comprising
families, small social groups, couples, and solitary craft users such as kayakers, surfers,
inner tubers, and stand up paddle boarders. River users also include groups of
swimmers and waders, typically including youth. These river visitors may encounter the
interpretive signs but are not likely to interact due to schedule and motivation. If local,
they may return to investigate.
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•

Professional rafting company staff may see the interpretation at the SRWRF as a benefit
to their business and may promote it to their customers. In this case they may ask for
special access to interpretive materials, and potentially for training by City staff.

•

River activity observers include families, adult groups, teenager groups, parents and
others coming to watch whitewater river activities as entertainment. They may
investigate and be drawn deeper into the interpretation during breaks in river activities,
or during events (e.g., Animas River Days) that draw observers for both river activities
and other attractions.

•

Weekend and holiday picnickers are dominated by families often with small children who
come to enjoy the shaded facilities, playgrounds, and ball fields. Some stakeholders
report that these groups have a significant tribal population, but this is anecdotal
information. This group is likely to investigate and get drawn into the interpretation as
parents work to foster learning in their children.

•

Weekend and summer team players include groups of adults, middle school aged and
younger children in organized groups that play team sports, often with parents and
other supervisory adults. Team members are unlikely to be drawn in, however adults
might investigate and return with smaller groups of children during or after team play or
at a later time.

Planned interactions are associated with active learners. Formal education learners are those in
school who have little choice in the kinds of interactions that they are scheduled to do. Their
motivations can range between true interest to little interest. Some who may have no
motivation towards the initial scheduled interaction could gain motivation once exposed to the
interpretation or programs. Informal learners generally chose to be in a learning situation and
are motivated and excited when interpretation and programs meet their expectations.
•

Formal learners will likely be participating through school interactions scheduled
through City staff. These learners would be part of field or after school trips for
developed programs likely serving Durango 9R, FLC, Ignacio School District, Aztec
Municipal School District, Farmington Municipal School District, Mancos School District,
and other regional school districts like Silverton, Bayfield, Cortez, and Pagosa Springs. As
a measure, Durango 9R currently has 4,297 students in Kindergarten through 12th grade
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who are expected to perform at or above the Colorado State Science standards (Leanne
Garcia, personal communication). As the City develops programs and exhibits final
concepts it should consider this group as one of its primary audiences and align
whenever possible with state and Next Generation Science Standards (See Appendix B).
•

Informal learners will consist of primarily unscheduled families, but also adult groups
(see local meetup.org groups), senior groups, religious groups, girl scouts, boy scouts,
veterans, disabled groups, and individuals motivated to learn. If the City advertises tours
or programs, all of these learners could participate.
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Interpretive Themes, Outcomes, Exhibits, and Programs
Theme 1: Durango’s Water Sources
Interpretive Outcome
The outcome for this theme centers on visitors comprehending the water system that includes
the SRWRF. In detail the City would like visitors to broadly understand the following:
The SRWRF is the endpoint of a municipal water supply system. Durango is fortunate in that
by the early 1900’s the City had developed water rights to draw surface water from both the
Florida and Animas rivers. In the near future the City will have the ability to use Lake
Nighthorse as a storage to help supplement water needs. While the City faces the same
climate change impacts on water availability as other places, it has several options in the
water supply category. The Florida River watershed headwaters are in the Weminuche
Wilderness Area, a relatively undeveloped and unmined region while the Animas River
headwaters includes mine-impacted slopes, agricultural runoff, and higher density urban
areas along its banks. Due to impacts from these last three elements to the Animas River,
the relatively undeveloped Florida River watershed is Durango’s main water source.
Eventually the City’s water rights to Lake Nighthorse will be used, and conduits put in place
allowing the City to use this reservoir storage during periods where water quality or
availability of river sources preclude withdrawal. Lake Nighthorse is filled by pumping water
from the Animas River during high flow periods.

The theme of Durango’s Water Sources should be one of the first encountered by visitors
because of the framework-establishing nature of its components. There is a hierarchy found in
this theme’s components. At the basic level of successful interpretation, visitors should be able
to build a mental model of the spatial relationships between Durango, the two rivers, and Lake
Nighthorse, and have a rudimentary grasp of the scale and relative topographic relief of the
area. If the interpretation is successful at this lowest level, visitors may then be led towards
questions about the fate of water drawn from the sources, “Where does it go next?” To obtain
that level of understanding, a visitor should be able to broadly visualize the engineering
framework of City infrastructure that transport raw water between the sources to treatment
and then to the distribution system. At higher levels of understanding the visitor should be able
to connect to stories about the geology, mining impacts, and population densities of the
watersheds to an implied water quality in rivers.
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The number of framework components the City is asking the visitor to understand at first looks
daunting. Fortunately, people are good at spatial cognition. It is an inherent human cognitive
characteristic that we will memorize the landscape (at least temporarily) if exposed to it
appropriately, meaning we are able to see all the spatial relationships in one session (Montello
et al, 2004). Imagine yourself planning a trip to a new place and pouring over a map, or if on a
flight, you sit in the window seat flying over a place that you know. The mental processing of
the surface you are interested in (a landscape) and the resulting connections between place
locations and relative distance between places is called “survey knowledge” (Montello, 2004).
Longer-term recall of survey knowledge related to landscapes depends on the importance to
and impact on the visitor of the landscape in question. Additionally, other information about
landscapes (like geology, mining or population density) can be linked to the acquired survey
knowledge if connected emotionally, for instance through stories about people or nature.
Exhibit and Program Initiatives
As the first interpretation that visitors might encounter, a map exhibit should be used as an
advance organizer (Auzubel, 1963) for the water source learning objectives and would help
establish a cognitive map (Jones, 2003) for the entire interpretive effort. Smaller maps or map
fragments could then be used in graphics throughout the interpretive effort as both a
reinforcing tool and as a way of connecting different interpretive themes. A wayside panel
(similar to the City’s existing Riverwalk outdoor exhibits) with an oblique perspective map that
simulates a three dimensional (3D) view of topography would be a suitable low cost option (see
figure 2).

Figure 2 This flat illustration of an oblique 3-D map of the Valles Caldera Region, north of Albuquerque, New Mexico and along
the Rio Grande Valley encourages the acquisition of survey knowledge about the region (Reynolds et al, 2011).
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At a higher cost, but with greater interpretive impact, a 3D touchable map (see figure 3) would
give visitors a more complete bird’s-eye view of a featured landscape, and promote the
acquisition of survey knowledge. Considering the large area of interest (figure 4) stretching
from Silverton south towards the New Mexico border, such a 3D map exhibit would be of
substantial size in order to accomplish its objective meaningfully, perhaps 6 feet wide by 14 feet
long.

Figure 3 A 3D touchable location map (Bryce Canyon National Park)

Figure 4 The Animas River Watershed
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A touchable 3D map exhibit provides sensory opportunities for visitors who are blind or have
low vision, but there is research suggesting a universal benefit from touching a surface as a way
of learning about it (Gardner, 1983, 2003). The human habit of storytelling/narrative as a
memory making-strategy (Ferguson et al, 1992), is invoked with 3D maps as visitors make
emotional connections and build stories from the landscape. For instance, the effort required to
excavate a water pipeline from the Florida River to the city of Durango must have been epic in
scale and was likely a project that when told, would generate strong empathy for the workers.
The story of that construction project can be invoked by the pipeline location on the 3-D map
and a small associated photo (see figure 5) of the pipeline under construction.

Figure 5 Construction of the Florida River pipeline
(from http://swcentergateway.org/currents/get-to-know-your-water-durango-colorado/)

The 3-D map exhibit is interactive in the sense that as part of the acquisition of survey
knowledge the visitor is driven to look at the map from different perspectives, meaning they
have to walk around it to fully understand it and can touch different parts. Accessibility
considerations for wheelchair access would increase the overall exhibit footprint. Signage
associated with a 3D map would be important to orient self-directed visitors and lead them
through a satisfying engagement.
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Associated with but separate from a map exhibit, the City could consider a conceptual “pipe”
model exhibit of the source-water treatment, delivery and sewers within the City. As shown
schematically in Figure 6, this exhibit would promote an understanding about the workings of
municipal water and reclamation systems. As a simple exhibit, fluid could be observed by the
visitor to flow from sources to treatment and distribution, then flow from sewer to the SRWRF
black box and be discharged. The exhibit would simply present an observable system model.
The model could also be made interactive and even gamified, putting visitors in the role of the
“City Water Conservator”, who could manipulate common plumbing fixtures, valves and
controls towards some predetermined goal or even failure. As with the discussion of a flat vs 3D map, the pipe model could also be represented in a drawing that could be effective but not
interactive.

Figure 6 A schematic "pipe" model of the Durango water system that could be represented by clear PVC pipes and containers.

Almost any programmatic effort associated with visitors touring around the SRWRF with a
guide or in a self-directed manner would benefit from an orientation of the “big picture” of
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Durango water while gathered around a map exhibit. Programs discussing climate change,
forest fires, natural water chemistry, river ecology, water supply, geology and mining,
snowpack, macro-invertebrates, and other topics would benefit from an overview of the system
starting from mountaintop down to the SRWRF. Specifically, for the theme of water sources,
the City could design a short “get to know where your water comes from” presentation that
begins at the map exhibit, then follows the trail to the Animas River raw water intake for a look
into the northern watersheds. This would be led by City staff or by members of a volunteer
corps of City Rangers.
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Theme 2: Water Quality
Interpretive Outcome
The outcome for this theme centers on SRWRF visitors reflecting on their own concept of water
quality, and to gain empathy for people and environment by learning about how other people
use water and their viewpoints about it. Additionally, visitors will be exposed to Federal
definitions of water quality. The City would like visitors to broadly understand the following:
Water “quality” has a range of meanings depending on who you ask to define it. This can be
illustrated by asking people the question: Why is water quality important to you? Some
people may think first about the safety of drinking water, recalling headlines about the lead
contamination problems in Flint, Michigan. Others may think water quality relates to
whether it tastes or smells good. Landowners along the Animas regularly use untreated river
water for irrigation of pastures that feed cattle and horses. Aquatic ecologists may answer
with a water quality concern about fish and river ecosystems, and whether species can
thrive in those waters. City water managers see water quality through a lens of regulatory
standards that the City has to comply with for drinking water or may look at the City’s
different sources and determine that one source is more easily treated for drinking water
than another. The SRWRF managers ultimately must measure the quality of the water
discharged by the facility to the Animas River against state requirements for protecting river
ecosystems. Tribal members, who are downstream users, may say that those standards are
not enough or even applicable, and that there is a cultural definition of water quality that is
not found in science.

Exhibit and Program Initiatives
Exhibits should represent the range of definitions about water quality and connect these
definitions to locations where that water is, and the purpose for which it is being used. This can
be accomplished through a series of short narratives linked to photographs of the people
narrating, and these can reference water locations on a map. Developing a set of interviews
with local people talking about water quality would set the stage for planning the design of
wayside panels depending on what people say about the topic. Audio or video recordings of the
narratives and image descriptions could be linked to smart device target images like QR codes
(see Appendix C) for assisted access by these visitors.
Other exhibits and or programs should promote a deeper exploration of the water quality
parameters that the City staff have to legally consider as part of the drinking water supply, the
Santa Rita Water Reclamation Facility Comprehensive Interpretive Plan

14

Theme 2: Water Quality
SRWRF discharge, and storm water discharge. This would promote understanding of the human
health and river ecology reasons for testing and treatment. For instance, stories built around
the health effects of the parasites cryptosporidium or giardia in humans or the impacts of low
dissolved oxygen in river water to trout survival could engender the emotional impact that may
be required to carry a more rigorous discussion of the topic. One discussion point in this
interpretive effort could be how the City has decided in the past, and how they currently
decide, which water sources to use depending on water quality or flow conditions.
Due to the variation in the public’s understanding of aqueous chemistry, micro-organism
biology, and pathogenesis, a “bootstrap” effort for this content could be centered around an
exhibit wayside panel for the self-directed visitor or group, with smart-phone target codes that
lead to accessible audio description and even deeper discussions online. This topic also strongly
suggests a tiered, onsite guided program for 9R and Fort Lewis College (FLC) students and
organized public interest groups. City staff might initially guide these programs, but considering
the successful internship programs at Animas High School and the service requirements for FLC
students, there could be a sustainable flow of educated, motivated guides if recruited
appropriately through a City-managed volunteer program.
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Theme 3: Water Reclamation
Interpretive Outcome
The outcome for this theme centers on visitors comprehending the system that includes the
SRWRF. In detail the City would like visitors to broadly understand the following:
The SRWRF is a state-of-the-art machine that occupies the terminus of the City’s water use
pipeline, and the City would like people to understand broadly what it does. It is different
from the drinking water treatment facility (DWTF) which is 2.5 miles away from the SRWRF
and 440 feet higher in elevation. At the DWTF the City treats raw water from river sources
before it enters the municipal system for drinking water. Water is transported via the sewer
system to SRWRF where the plant reclaims a portion of that water from the sewage waste
stream. The plant removes sewage and solid wastes and returns a portion of the water back
into the Animas River. The processes at work in the SRWRF include the headworks, primary
clarifier and odor control, aeration basins and blower, secondary clarifiers and UV
disinfection. Additionally, other treatments include the anaerobic digester, dewatering
system, and side stream treatment. After treatment, the reclaimed water gets discharged to
the Animas River. Solids derived from the SRWRF are recycled or disposed of in a sanitary
landfill.

Exhibit and Program Initiatives
The SRWRF plant has many potential interpretive sub-goals due to the numerous processes at
work in the facility. Groupings of these processes and even individual processes could be
interpreted broadly for the self-directed visitor. A series of linked wayside panels in a location
with a view of the facility could move the visitor cognitively through the entire process in a
relatively short distance. Smart-phone target codes that lead to audio description and even
deeper discussions online could extend the broad approach towards the specific for visitors
who want more. A touchable, raised display flow diagram of the facility on a wayside that has
appropriate raised symbols (Perkins and Gardiner, 1997) for visitors who are blind or have low
vision will allow all visitors to “see” the sequence of processes.
A full description on individual processes in the SRWRF that were discussed in the context of
interpretive focus during the charrette can be found in Attachment 1. A few illustrative
examples are listed below:
•

Headworks – This is the entry point for the SRWRF. A wayside panel that illustrates
either by photographs of, or 3D physical (but safe) reproductions of the debris that must
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be removed from the waste stream before it enters the rest of the SRWRF process
stream. Describing the fate of this debris and its necessary removal before the
remainder of the treatment process of this debris could be a motivator for changing
visitor behaviors at home.
•

Odor Control/Anaerobic Digestor – The collective memory of the past odor problems at
the facility perhaps will fade over time with the new facility controls, but should the City
let it fade? Using the physician’s pain scale as a model, a wayside panel could ask “On a
scale of 1 to 10, where 1 is no odor and 10 is the worst odor ever, how do you rate the
odor you are experiencing now?” The wayside panel could link to an online odor
analyzer that would correlate past recorded methane related odors to the odor scale as
a comparison to the very small methane releases occurring today. The interpretive
objective would be to lead the visitor towards an understanding of the fate of methane
in the system for example, now as an offsetting power source.

The City has indicated that it expects to do only a limited number of public tours of the SRWRF
interior due to safety and operational considerations. A specialized occasional tour provides
the City with the opportunity for capturing the tour essentials on video, for on-demand
interpretation. The SRWRF operators could design several kinds of tours that address the
educational goals of Durango 9R and FLC curriculum experts and then produce two kinds of
video programs:
•

A series of very short explanation videos 1-2 minutes long that describe each
important process. These can be used in conjunction with smart device targeting
on wayside panels for deeper dives into content or even gamification of the SRWRF
processes.

•

At least one longer video production (10 minutes) that describes the entire process
stream, similar in scope and quality to the video produced by the City on the DWTF
on College Mesa. This video can be used online as both an educational piece for
online visitors and as an attractor for the in-person exhibits and programs at Santa
Rita park and the SRWRF.
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Theme 4: Water Conservation
Interpretive Outcome
The City wants to provide residents and outside visitors with the inspiration and the tools they
need to conserve water. The outcome for this theme focuses on visitors examining the water
balance equation for a western city such as Durango, where a seasonal change in water
consumption is impactful, and the City wants visitors to understand that:
The City treats about 7 million gallons of drinking water per day in the peak demand summer
period and about 2.5 million gallons per day in winter. Yet, on average only 2 million gallons
per day are “returned” to the SRWRF, summer and winter. Summer uses are likely
dominated by lawn/landscape watering.

Of all the water themes this one is arguably the most directly impacted by visitor behaviors.
One of the most important steps in making changes in water consumption is for visitors to
recognize non-optimal use, followed by practical suggestions and incentives for behavioral
changes. Consistent messaging, and recognition of successes are important for a behavioral
change campaign.
Exhibit and Program Initiatives
Some visitors from outside the Southwest and even residents may not understand that
precipitation is a limiting factor in the water supply. An interpretative panel that compares
precipitation amounts from different regions and discusses the differences between recharge
to groundwater versus snowpack water storage would start to provide the baseline for
understanding Durango’s water supply system. Many other municipalities rely on groundwater
from deep and extensive aquifers for water supply. Durango’s water sources are tied to
seasonal precipitation and storage of water in mountain snowpack. If in one winter we have
low snow pack development, then snowmelt the following summer may limit the amount of
water available in rivers. Connecting snowmelt to river flows could be an effective way for
visitors to work with real data.
Visitors may also be motivated to conserve water by better understanding the impacts of
water treatment. For many visitors, when they water their lawn, they might consider their
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water use but might not think about the chemicals or the energy used to treat that water or
the carbon footprint associated with that energy use. A panel display that connects for
instance lawn size with average chemical energy and carbon footprint required to maintain it
would be insightful.
How residents use water everyday could be addressed through an interactive exhibit similar in
presentation to the one shown schematically in figure 6, except that it focuses on the water
uses within the City, and allows the visitor some control on the allocation of water. In this
conceptual variation, a visitor can select either a winter or summer unit volume of water to fill
a reservoir on the exhibit. When released, the water in the reservoir would flow into a series
of transparent pipe and holding tanks representing use categories such as landscape watering,
golf courses, laundry, toilet flushes, and other uses. Visitors could compare their allocation
choices with the way the average City resident allocates water use. Interpretive signage could
ask “Where could we do better?” This kind of exhibit, which reports on current conditions,
would need to be flexible in its operation since if impactful the city would expect a change in
visitor conservation habits over time. The water used in this exhibit must be recycled to be
consistent with the messaging.
Since the City reports that there is significant water use associated with landscaping
maintenance, showing visitors a different and equally attractive alternative to the common
landscaping practices is recommended. This could be accomplished through a xeriscape
garden exhibit at the SRWRF maintained by City staff or volunteers in concert with
interpretive demonstrations in the garden on the fate of water in different soil layer types.
These soil layer demonstrations could also be permanent exhibit panels with 3D faux soil
layers representing surfaces like mulch, compacted soil, asphalt etc. In winter months, small
color photo signs could be placed above landscape elements that die back in winter. The
Durango Botanical Society has expressed interest in collaborating on a demonstration garden
and/or informational brochures about how to xeriscape with native plants and would likely be
a valuable partner in both the design and volunteer upkeep of the garden. City and MSI staff
have discussed a potential location of this garden on the northwest portion of the campus.
The demonstration xeriscape garden should address the kinds of landscape elements for
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height and area coverages that City residents currently favor including water-thirsty
combinations of Kentucky bluegrass and fruit trees. Although outside the interpretive campus
of the SRWRF, the City should articulate through its direct communication with residents that
it “values” these new elements over old landscaping elements to stay consistent with the
messaging suggested here. As part of this effort the City could examine and modify
enforcement codes in historic districts where they exist, that enforce front lawns and lawn
maintenance in a way that xeriscape approaches may replace them.
A City conservation ranger could facilitate a “Junior Ranger” style program that while
centering on the garden, might lead interpretive talks and events for children throughout the
themed exhibits. The interpretive efforts for conservation at the SRWRF could be matched
with programs and efforts outside the SRWRF, with social media based incentives, contests,
neighborhood pride efforts, incentives, business partner discounts, prizes, a free water use
analysis web site hosted by city or partner, and friendly suggestions on water bills.
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Theme 5: River, Forest, and Fire Ecology: communicating climate change impacts to
surface water.
Interpretive Outcome:
This theme’s outcome focuses on the effects of climate change related forest fires on
watersheds and rivers. This is an emotionally-charged topic for local people and visitors alike.
The City would like visitors to understand that:
The Animas and Florida Rivers are supplied surface water by their watersheds. Precipitation
as rain leads to runoff on landscape surfaces and the magnitude of the runoff vs infiltration
is dependent on the amount and types of vegetation on the surface and the soil condition.
When vegetation is removed and soil altered by forest fires, water from precipitation events
flowing downhill is not impeded, and water velocities and volume in drainages increase,
allowing streams on the surface to carry more material like soil, ash, and wood debris. Fire
debris can flow into the Animas and Florida rivers, impacting their use as drinking water
sources and causing changes to the water chemistry that degrades the river ecology. When
precipitation falls as snow in higher elevations in the watersheds, it can build up as a
snowpack, which melts in warmer summer periods, providing significant flow to the City’s
river sources. If snow does not accumulate or it melts faster due to global climate change
and dust on snow, the river’s seasonal influx of snowmelt doesn’t occur. The City has the
ability to switch river sources for drinking water if one river is impacted by fire, but it has
little control on climate effects which include increasing fires and variable snowpack.

Exhibit and Program Initiatives
The impact of seeing a forest fire plume on the horizon or breathing smoky air while strolling
the River Trail may become a natural interpretive “exhibit” for SRWRF visitors during summers
for the foreseeable future. City Rangers and volunteers could certainly be prepared with a
predesigned program to intercept distressed SRWRF visitors and talk about these events and
potential impacts to water. An interpretive wayside panel that looks upstream and north
towards the Animas River watershed and that visualizes one of Durango’s historic fires such as
the 2018 “416” fire could provide some of the same emotional impacts as live fire watching.
The discussion of the health effects from smoke might also be addressed along with this
interpretation, to bring about the realization that controlled prescribed burns while helping to
promote healthy forests and prevent large fires also produce smoke that is less toxic to humans
and wildlife.
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A wayside panel could engender compassion for forests by comparing a healthy forest ecology
and species with a recently burned forested watershed. Picking iconic species that are easily
seen by visitors to the watersheds like western bluebirds, squirrels, deer, elk, trout, ants or
others and describing a “normal day in the life” of one of these forest landscape animals could
connect emotionally with the visitor. The “after” fire and recovery story would also be
impactful, and illustrating this with data from the Missionary Ridge fire could be a good local
example. It is critical to communicate to visitors that research strongly suggests that the past
135 years of wildfire suppression and climate change have increased the intensity, size, and
frequency of forest fires and at least doubled the area impacted by forest fires in the Western
US over the last 30 years. (Abatzoglou et al, 2016). While forest fires are an important, natural
part of forest health, humans have drastically altered the fire regime.
The impacts of reduced snowpack and shortening of the period of snowmelt in the source
river’s watersheds is an important message for SRWRF visitors, signaling a “new normal”. This
could be done on a wayside panel with touchable objects. The City could develop the
narrative of a “new normal” using data reported by the United States Geological Survey,
Natural Resources Conservation Service, and MSI and reinforced by a preponderance of
research from around the Western US (Stewart et al, 2004). Showing photographs of local
scientists working in snowpack in places that the visitor could conceivably see, for instance
snowfields seen from Molas Pass on Colorado Highway 550, could provide inspiration and
motivation for visitors and increase the emotional impact of the interpretation. Data showing
the snowpack accumulation and shrinking period of snowmelt are important to present to
visitors so that they can understand the basis for scientific conclusions about climate change
effects. As part of this interpretation, providing visitors a simulated snow volume cube and
the resultant liquid water resulting from melting that volume could be illustrative of the
importance of a robust snowpack. These touchable objects could be placed on or near the
abovementioned panel.
The City could develop an exhibit that would simulate a physical thermal model of radiative
forcing by desert dust on snowpack could serve to illustrate effects of changing the albedo of
snow surfaces. Episodic dust deposition is globally on the increase due to climate change, land
use, and changes to the nitrogen cycle. When dust is deposited, the radiative forcing has
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been shown to shorten the duration of snow cover in the San Juan Mountains by one month
(Stewart et al, 2004).
The value of Lake Nighthorse as a future water storage is likely an important assurance for
visitors who are also residents, and should be interpreted at the SRWRF. Showing the location
of the Lake relative to the SRWRF on a panel map, and providing a brief history of how it came
into being would be important, but also a discussion of water quality in the lake in the context
of how it compares to the Animas River. Reportedly, water quality measurements in Lake
Durango are made by the City and the Bureau of Reclamation regularly and some parts of this
data set could serve to either distinguish it from or connect it to water quality in the Animas
River.

Santa Rita Water Reclamation Facility Comprehensive Interpretive Plan

23

Theme 6: Life of the Animas River

Theme 6: Life of the Animas River
Interpretive Outcome:
The previous interpretive themes lead towards this culmination theme of the Life of the Animas
River. The outcome for this theme is for visitors to develop an emotional connection to the
Animas River ecosystem, from fish to benthic macroinvertebrates to biofilms. The City would
like visitors to the SRWRF and Santa Rita Park to broadly understand that:
The Animas River carries surface water originating in the mountains north of Silverton and
flowing south through Durango and the Southern Ute Reservation then to Farmington New
Mexico where it joins the San Juan River. It is fed primarily by snowmelt and rainfall, and
historically the median maximum daily stream flows during the river’s snowmelt period was
4350 cfs (Milhous, 2011). The river reached its lowest ever recorded flow of around 100 cfs
in September of 2018 reflecting the current drought in this region and the variability of
precipitation in the current climate. The ecosystem of the Animas through Durango has in
past years helped designate the stretch from Lightner Creek to Rivera Crossing Bridge as a
Gold Medal river for trout, although for some time the stretch from Silverton south to
Cascade Creek has been barren of fish and aquatic life due to mine drainage and natural
geology. The Animas River has historically been impacted by influxes of mine drainage and
the 2015 Gold King Mine release captured international attention. While metal-laden mine
waters have impacted the ecosystem for over 100 years, recent mud and debris flows of ash
and organic material derived from rain on the 2018 “416” fire scar caused massive fish
mortality by suffocation of native species and stocked trout. The organic material and ash
likely lowered the dissolved oxygen in the river impacting macroinvertebrates. Evidence
from other wildfires indicates that the river will likely recover with time, but the City and its
residents must explore ways to stabilize the river ecosystem and protect it.

Exhibit and Program Initiatives
Making a connection between visitors and the life of the Animas involves identifying species
and environments through a larger wayside panel-based diorama cross section of a river
bottom to river bank, showing and identifying abundant species above and below the water
surface. An impactful enhancement to a flat diorama would be to includes 3-D touchable
representations of the species on the surface of the panel.
This panel could be a launching point for “hands-on” guided programs where children and
adults get to see these species up close and safely handle them, perhaps in the form of a
scavenger hunt. The important audience here are children who can connect themselves, their
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parents, and others to the river. City ranger-led interpretive programs that follow or mimic the
National Geographic Society’s BioBlitz program could be developed. During the charrette (see
Attachment 1), participants asked the City to develop an Animas River Junior Ranger program
that utilizes an Animas River partner passport linking Santa Rita with the Powerhouse Science
Center, the Colorado Wildlife Museum, the fish hatchery and other potential interpretive
locations along the river. This plea was for diversity of experience but with a continuity of
messaging across all the important informal science learning venues along the river.
An Animas River trail marker system could indicate the location of interpretive environmental
activities and messaging, with signage or even symbols painted onto the asphalt or concrete.
The activities might be documented by visitors via a paper-based workbook or a smart phone
application. If the City intends to connect the River Trail with Lake Nighthorse via a walking trail
system, this could extend this style of “scavenger hunt” interpretation to the Lake.
While the City can highlight the improvements to river water quality that the SRWRF will make
downstream from Durango, it is also important to message to the visitors those factors
upstream that the City has little control over such as high turbidity, decreased dissolved oxygen,
and increased water temperature. These statements are likely best placed on a wayside panel.
Some of the largest issues surrounding the preservation of the Animas River ecosystem are
beyond the political will of the City to effect, but the City could explore how it could facilitate a
connection between children and their voting-age parents and grandparents and policy makers.
This could be a downloadable form-letter of concern targeting congressional leaders regarding
climate change, or a support letter to forest service superintendents indicating that controlled
burning is acceptable and desirable, as an alternative to catastrophic wildfires. Animas River
Days could also be leveraged for the purpose of moving citizens towards activism in protecting
the river ecosystem and the City water supply simultaneously.
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This CIP document clearly articulates the interpretive purpose of the SRWRF and six themes and
their interpretive outcomes. It also suggests styles of interpretive products and programs that
the City might want to explore, however all these exhibit and program initiatives need to be
vetted with content experts, developed further with the aid of an interpretive design consultant
and evaluated with the target audiences. The City should consult with an interpretive designer
to move completely towards a useable product grounded in a professional’s wide experiences
with visitor behaviors in public outdoor areas.

Exhibit Concept Plan
The next phase of planning typically involves working with an interpretive designer to develop
an Exhibit Concept Plan. In practice, a team including City decision-makers and stakeholders
would work closely with an interpretive designer to develop a scope of work and budget in
order to take existing concepts and ideas into the detail planning stage. In the Exhibit Concept
Plan the interpretive themes and outcomes are mapped sensibly to draft exhibit descriptions
based on the budget and the City’s analysis of the CIP and their ability to staff the effort.
In an Exhibit Concept Plan, the form, function, and interactivity of exhibits is described in detail
as well as some of the planning requirements such as their expected lifespan, content
development strategy, maintenance, and construction materials to be targeted (i.e. green
products or modularity needs). Teams are specified that include City employees, educators, and
content experts by name and institution. Exhibit concept plans show sketches of the exhibits
with draft titles, texts, and described objects. Formative Evaluation of such a plan is usually
completed during this stage, and the concept plan is revised to reflect the findings and changes
suggested by the evaluation process. This leads to a final exhibit plan, which delivers clientreviewed final design drawings, titles and text, specifications for panel materials, color
schemes, exhibit bases, objects, devices, applications, maintenance, and replacement schedules
and procedures, vetted outside vendors, and fabricators, estimated costs, overrun cost
estimates, and a projected schedule of delivery, and installation. City staff would be intimately
involved in this phase to manage costs, schedule, and vision. Once the final exhibit plan is
approved, fabricators can be contracted by the City or its interpretive designer and the exhibits
built, inspected, delivered, and installed.
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The City has indicated that it may rollout exhibits and programs in phases for the SRWRF.
Regardless of the number of phases, an exhibit concept plan should be developed to help keep
the overall vision coherent, and to act as a reference guide if the City’s staffing changes over a
longer phased rollout.

Program Development
Program development around the functionality of the SRWRF, water conservation or any of the
other themes requires both informal and formal educators’ involvement and oversight to
ensure that materials are appropriate for the targeted audience. While not usually included in
an exhibit concept plan, programs developed simultaneously along a parallel path to the
exhibits development can access the same content development teams and processes, usually
saving money in the process. It is the case that during exhibit development, many ideas are
generated but not used. Rather than just discard these efforts, it is more cost-effective to move
them where appropriate towards programs where the audience is often captured or selfmotivated and able to spend more time with interpretive materials.

Formative Evaluation
The purpose of evaluation efforts while a project is being developed, called formative
evaluation, is to do “course correction” and try to make sure the interpretive message is
resonating with the audience. Commonly this is accomplished by recruiting representative
members of the visitor community to “walkthrough” the proposed design represented by
mock-ups made from paper. A formative evaluation allows participants to react to the design –
usually through an evaluation instrument or questionnaire that asks them to rank the
effectiveness of the design and whether it is meeting its interpretive goal. The evaluation
findings are used to correct problems and to allow additional focus on areas of interest before
final design. Formative evaluation is a highly-recommended step in all exhibit development and
provides a client with assurance that what is planned is likely to work.
The kinds of media, treatments and programs suggested above include wayside interpretive
panels, signage, objects attached to panels, interactive exhibits, various guided programs, webSanta Rita Water Reclamation Facility Comprehensive Interpretive Plan
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based material, and smart phone applications. All of these can be “mocked up” and even
simulated using low cost evaluation techniques that lend themselves to stakeholder meetings
and commentary. The exhibit design consultant and City team that works on the SRWRF
interpretation should budget time and money for this kind of evaluation. Formative evaluation
can be kept below 5-10% of the total project costs if the design team mocks up the
interpretation and the client helps recruit stakeholders. The design team should not attempt
performing the evaluation itself due to inherent conflict of interest and neutrality issues.

Summative Evaluation
The purpose of evaluation done after the final project is completed, called summative
evaluation generally is used to measure how well a finished exhibition or program has
succeeded after it has been used for some time with the target audience. This is done by
surveying the audience about various aspects of the interpretation and allows the organization
to reflect on the next version, or the next project. Once the City has a vibrant “campus of
interpretive elements” around the SRWRF, it may choose to do a summative evaluation.
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Location of Exhibits
The pedestrian nature of the west side of the SRWRF, and the natural stopping places along the
river trail and white water park provide an opportunity for exhibit placement or program
“stops” that looks towards the SRWRF on the east side of the path. At this time, it is unclear
how many pedestrians might walk north along the east side of the SRWRF, but the City
landscape architects suggested early in the CIP process that they might try to direct people
along that east side from parking on the south side of Santa Rita Park. An analysis of visitor flow
patterns given the various elements of attraction cannot be definitive without additional data.
If those visitors most likely to engage with the interpretation arrive from vehicles and school
buses parked at Santa Rita Park, then they should encounter the suggested orientation map
exhibit near there, if the city wants to take advantage of the cognitive map making
characteristics of that exhibit to benefit the rest of the interpretation. That said – every
interpretive element has to be able to stand on its own for the solitary visitor or group, and it is
the experience of most interpreters that visitors will choose their own path. The major attractor
is the river to the west. The exact locations for exhibits require an analysis of visitor flow,
typical stopping points, viewshed, exhibit interactivity, and exhibit space availability, in concert
with the City’s landscape architect.

Digital Exhibits
There will likely be very limited space for indoor exhibits inside the planned administration
building. Potentially, two kiosk-style digital exhibits could fit sensibly into the foyer space
identified by the City’s architectural consultant (Appendix D). The City should focus on return
on investment carefully for the indoor exhibits, and cull exhibit concepts to those that can only
be accomplished using a large touchscreen monitor, and these should be evaluated with ADA
stakeholders before fabrication. Indoor exhibits could result in more visitors than the City
planned for in the foyer. Digital exhibit installations are possible outside, but would have to be
hardened in consideration of potential vandalism and expected weather, and would require
line-voltage power and likely wireless internet access. Costs associated with purchasing and
maintaining outdoor digital exhibits could be prohibitive.
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Potential Staffing Requirements for Interpretation at SRWRF
The need for additional staff if needed at all will likely be determined by how many public and
school programs the City might launch as it develops a final vision and budget. This CIP strongly
suggests employing qualified volunteers, interns, and students who require public service to
graduate at both the high school and college levels. Employing a City volunteer coordinator
could be appropriate to manage staff or volunteers. This CIP also implies a possible need for
City rangers, with a breadth of skills from group-based science interpretation to the social
strategies of humanely dealing with homeless people or upset visitors. Rangers or volunteers
would provide eyes on the park to ensure the interactive exhibits and panels are less likely to
get damaged. Maintenance of outdoor exhibits can likely be accomplished by SRWRF staff,
volunteers, or by City parks staff who currently maintain the numerous wayside panels
throughout town and at City parks.

Accessibility
People who have accessibility needs have a useful motto: “Nothing about us without us.” It
cannot be stressed enough how important it will be for the City to partner with this community
in developing exhibits and programs. One such local group is the Southwest Center for
Independence, but Colorado has numerous organizations that can provide feedback to this
process. Disabilities broadly include physical impairment, sensory impairment, cognitive
impairment, intellectual impairment mental illness, and various types of chronic disease. The
City should carefully select an interpretive designer with experience and knowledge of
accessibility compliance.
Any signage or panels designed for the SRWRF interpretive effort should include considerations
for visitors who are blind and have low vision, and the best solutions for this group always
derive from consultation and inclusion of local representatives of the group. The placement of
Braille on signage or the use of digital device based accessibility should be determined through
such consultation. Recordings of the narratives and image descriptions on wayside panels could
be linked to smart device targets for visitors who are blind or have low-vision and use such
devices. Any video produced by the City or its partners should be closed-captioned and audiodescribed for accessibility for the Deaf or hard of hearing and blind/low vision visitor
respectively.
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Any tour or program developed by the City or its partners should be accessible, so that all can
participate. Wheel chair or mobile assist devices require additional room, and text and
interactive devices need to be viewable and within reach respectively.

Language
While English dominates conversations in Durango, there are multiple languages spoken in this
region. For tribal languages like Ute and Navajo, adding passages in those languages on panels
or in digital media could promote partnership and community. Spanish speakers are also an
obvious constituency in the Southwest that could be addressed in the interpretation. These
choices should be reviewed with the City’s partners in education and government.
A Tribal viewpoint of the Animas River- Lake Nighthorse connection is appropriate in this
interpretive effort. This is best done by consulting with tribes to ask them what they would like
visitors to the SRWRF to know about their viewpoints. The partnership between the City and
the Bureau of Reclamation at Lake Nighthorse could include additional interpretation about the
importance of water to the Southern Ute Tribe, Navajo Nation, and Ute Mountain Ute Tribe,
through statements from them and interpretation developed with them.
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City of Durango efforts that support the interpretive mission of the SRWRF
STAR
Durango is a STAR Certified Community (3 stars out of 5), a national rating system with a comprehensive
framework and certification program for evaluating local sustainability, encompassing economic,
environmental, and social performance measures. There are currently 73 STAR Communities. Since 2015
the City has submitted to an extensive evaluation for this designation and intends to continue to work
towards a higher rating in this program. The STAR framework defines eight Goal Areas that are used to
evaluate a municipalities achievement.
1. Built Environment: Achieve livability, choice, and access for all where people live, work, and
play
2. Climate & Energy: Reduce climate impacts through adaptation and mitigation efforts and
increase resource efficiency
3. Economy & Jobs: Create equitably shared prosperity and access to quality jobs
4. Education, Arts & Community: Empower vibrant, educated, connected, and diverse
communities
5. Equity & Empowerment: Ensure equity, inclusion, and access to opportunity for all
community members
6. Health & Safety: Strengthen communities to be healthy, resilient, and safe places for
residents and businesses
7. Natural Systems: Protect and restore the natural resource base upon which life depends
8. Innovation & Process, supports the evolution of sustainability practice by recognizing best
practices and processes, exemplary performance, local innovation, and good governance.
City of Durango’s Comprehensive Plan
The City’s Comprehensive Plan (2017) clearly indicates support of the principle of sustainability with
regard to key natural resources (also STAR goal 7). The City’s interest in advancing certain STAR goals (1,
4, 6 and 7) is codified in the Parks and Recreation Department’s adopted Strategic Plan 2016-2020.
City of Durango Water Efficiency Management Plan
The City and its customers recognize the importance of wise water use and water use efficiency as an
essential component of the community’s culture – helping to maintain the local quality of life in a
responsible, sustainable manner.” The City had prepared an efficiency management plan in 2011 which
recognized the need to identify water demands within the City, develop a plan to track those demands
and to implement programs and messaging to encourage conservation within that use as the City
continues to grow. These efforts include water audits, installation of valving, work on various water use
facilities, and messaging to encourage efficiency.
Environmental Messaging: Rita the Amoeba
The treatment technology designed and constructed for the Santa Rita Water Reclamation Facility
utilizes microorganisms to remove phosphorus, nitrogen, and organic material from wastewater. The
City created “Rita the Amoeba” as a symbol of the SRWRF and as a way of connecting to a younger
audience of citizens. Rita is included on the City’s public communications regarding the SRWRF.
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Durango 9R alignment with Next Generation Science Standards
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Sort sets of non-living objects
based on their physical
characteris cs and explain how
and why the objects are sorted
the way they are.

Observe, evaluate, and
communicate real-world
examples of hea ng and cooling
of ma er.

Conduct an inves ga on to
classify solids and liquids based
on observable proper es, and
jus fy the classiﬁca on with
evidence.

Analyze data obtained from
tes ng diﬀerent materials to
determine which materials have
the proper es that are best
suited for an intended purpose.

Make observa ons to construct
an evidence-based account of
how an object made of a small

a.

b.

c.

d.

e.

Primary Elementary K-2
Collect and analyze data from
observa ons about ma er as it
changes states.
Use evidence to develop a
scien ﬁc explana on around
how hea ng and cooling aﬀect
ma er.
Construct an argument with
evidence that some changes
caused by hea ng or cooling can
be reversed and some cannot.
Ask ques ons and construct
explana ons to determine cause
and eﬀect rela onships of
electric or magne c interac ons
between two objects not in
contact with each other.
Share evidence-based
conclusions that demonstrate
understanding of the impact on
the weight/mass of a liquid or
gas mixture before and a. er it is

a.

b.

c.

d.

e.

Intermediate Elementary 3-5

Develop models to describe the
atomic composi�on of simple
molecules and extended
structures.
Ask ques�ons about data to
determine the factors that aﬀect
the strength of electric and
magne�c forces.

c.

d.

Develop and use a model to
describe how the total number
of atoms does not change in a

Develop an explana�on about
how substances react chemically
in characteris�c ways using
scien�ﬁc principles and
evidence.

b.

e.

Develop a model to predict and
describe changes in par� cle
mo� on, temperature, and state
of a pure substance when
thermal energy is added or
removed.

a.

High School

Plan and conduct an
inves�ga�on to provide
evidence that forces at a

Construct and revise
explana�ons that describe and
predict chemical reac�ons.

d.

e.

Examine, evaluate, ques�on,
and ethically use informa� on
from a variety of sources and
media to inves�gate and support
claims regarding the
conserva�on of mass and
energy.

Develop a model to illustrate
chemical processes, their rates,
and whether or not energy is
absorbed or released.

Plan and conduct an
inves�ga�on to gather evidence
to compare the proper�es of
substances to infer the strength
of forces between par�cles.

c.

b.

a.

er, and predict the outcomes of reacons thr ough the

Middle School

Apply an understanding of atomic and molecular structures to explain the properes of ma
integraon of Science Pr acces.

Proper es and Interac ons of Ma er

set of pieces can be
disassembled and made into a
new object.
f.

Measure and graph quan��es to
provide evidence that regardless
of the type of change that
occurs when hea�ng, cooling, or
mixing substances, the total
weight and mass of ma�er is
conserved

separated into parts.
f.

Conduct an inves�ga�on and
evaluate the experimental
design to provide evidence that
ﬁelds exist between objects
exer� ng forces on each other
even though the objects are not
in contact.

chemical reac�on and thus mass
is conserved.

f.

Communicate scien�ﬁc and
technical informa�on about why
the molecular-level structure is
important in the func�oning of
designed materials.

distance are explained by ﬁelds
(gravita� onal, electric, and
magne�c) permea�ng space
that can transfer energy through
space.

Use tools and materials to
design and build a structure that
will reduce the warming eﬀect
of sunlight on an area.

Conduct an inves�ga�on to
demonstrate that speed and
direc�on describe how objects
can move in a variety of ways.

Make observa�ons and/or
measurements of an object’s
mo�on to provide evidence that
a pa�ern can be used to predict
future mo�on.

Plan and conduct an
inves�ga�on to compare the
eﬀects of diﬀerent strengths or
diﬀerent direc�ons of pushes
and pulls on the mo�on of an
object.

a.

b.

c.

d.

Primary Elementary K-2
Ask ques�ons and make
observa�ons to provide
evidence and predict outcomes
how energy might be transferred
from place to place by sound,
light, heat, and electric currents.
Apply scien�ﬁc ideas to design,
test, and reﬁne a device that
converts energy from one form
to another.
Develop a model of waves to
describe pa�erns in terms of
amplitude and wavelength and
that waves can cause objects to
move.

a.

b.

c.

Intermediate Elementary 3-5

Develop and design a scien� ﬁc
inves� ga� on regarding
absorp� on, reﬂec� on, and
refrac� on of light.
Develop and design a scien�ﬁc
inves� ga� on to describe that
waves are reﬂected, absorbed,
or transmi� ed through various
materials.
Plan an inves�ga�on to provide
evidence that the change in an
object’s mo� on depends on the
sum of the forces on the object
and the mass of the object.

d.

e.

Develop a model to describe
that when the arrangement of
objects interac�ng at a distance
changes, diﬀerent amounts of
poten�al energy are stored in
the system.

b.

c.

Plan an inves�ga�on to
determine the rela�onships
among the energy transferred,
the type of ma�er, the mass,
and the change in the average
kine�c energy of the par�cles as
measured by the temperature of
the sample.

a.

Middle School

Plan and conduct an

e.

Design, build, and reﬁne a
device that demonstrates that
energy cannot be created or
destroyed, but can be
transferred from one place to
another and transferred
between systems.

c.

Design, build, and reﬁne a
device that works within given
constraints to convert one form
of energy into another form of
energy.

Use mathema�cal
representa�ons and construct
explana�ons to support the
claim that the total momentum
of a system of objects is
conserved when there is no net
force on the system.

b.

d.

Use mathema� cal
representa� ons and construct
explana� on to support the claim
that if a system interacts with
objects outside itself; and the
total momentum of the system
can change, and change is
balanced by changes in the
momentum of objects outside
the system.

a.

High School

Apply an understanding of Energy, Newton's Laws, and the characteriscs and dynamics of w aves to natural phenomena through the integraon of
Science Pracces.

Energy, Forces, and Waves

Evaluate the claims, evidence,
and reasoning behind the idea
that electromagne�c radia�on
can be described either by a
wave model or a par�cle model,
and that for some situa�ons one
model is more useful than the
other.
Design solu�ons to a real world
problem using the principles of
wave behavior and wave
interac�ons with ma�er to
transmit and capture
informa�on and energy.

f.

g.

inves�ga�on to provide
evidence that the transfer of
thermal energy when two
components of diﬀerent
temperature are combined
within a closed system results in
a more uniform energy
distribu�on among the
components in the system
(second law of
thermodynamics).

Sort sets of living objects
based on their observable
characteris� cs and explain
how and why the objects are
sorted the way they are.

Use observa�ons to describe
pa�erns of what plants and
animals, including humans,
need to survive.

Use materials to design a
solu�on to a human problem
by mimicking how plants
and/or animals use their
external parts to help them
survive, grow, and meet their
needs.

Compare and contrast the
diﬀerent structures or
behaviors that organisms
have that serve speciﬁc
func�ons.

Plan and conduct an
inves�ga�on to determine if
plants need sunlight and
water to grow.

a.

b.

c.

d.

e.

Primary Elementary K-2

Defend the explana�on that
plants and animals have internal
and external structures that
func� on in coordina� on with
one another based on needs to
support survival, growth,
behavior, and reproduc�on.

d.

Compare and contrast a human
system to that of another
organism, and provide
hypotheses about why the
similari�es and diﬀerences exist.

Support an argument with
evidence that plants get the
materials they need for growth
chieﬂy from air and water.

c.

e.

Develop models of the
interac�ons and
interdependence between and
among living and nonliving
components of ecosystems.

Develop models to describe that
organisms have unique and
diverse life cycles but all have in
common birth, growth,
reproduc�on, and death.

b.

a.

Intermediate Elementary 3-5

Use empirical evidence and
scien�ﬁc reasoning to support
an explana�on for how
characteris�c animal behaviors
and specialized plant structures
aﬀect the probability of
successful reproduc�on of
animals and plants respec�vely.
Construct a scien�ﬁc explana� on
based on evidence for the role of
photosynthesis and respira� on
in the cycling of ma� er and ﬂow
of energy into and out of
organisms.

e.

Support an argument with
scien�ﬁc evidence that the body
is a system of interac�ng
sub-systems composed of
groups of cells.

Develop a model to describe the
cycling of ma�er and ﬂow of
energy among living and
non-living parts of an ecosystem.

Construct an argument
supported by empirical evidence
that changes to physical or
biological components of an
ecosystem aﬀect popula�ons.

d.

c.

b.

a.

Middle School

Use models to illustrate that as
ma�er and energy move through
diﬀerent levels of living systems,
chemical elements are recombined
in diﬀerent ways to form diﬀerent
products.
Construct and revise an
evidence-based scien�ﬁc
explana�on for the cycling of
ma�er and ﬂow of energy in an
ecosystem.
Evaluate the claims, evidence, and
reasoning that the complex
interac�ons in ecosystems
maintain rela�vely consistent
numbers and types of organisms in
stable condi�ons, but changing
condi�ons may result in a new
ecosystem.

d.

e.

Plan and conduct an inves� ga� on
to provide evidence that feedback
mechanisms maintain
homeostasis.

Construct an explana� on based on
evidence on how systems of
specialized cells within organisms
help them perform the essen� al
func� ons of life.

c.

b.

a.

High School

Apply an understanding of molecular, structural, and chemical biology as well as the relaonship s among living systems through the integraon of
Science Pracces.

Ecology and the interconnectedness of structure and func� on in living things

f.

Evaluate compe�ng design
solu�ons for maintaining
biodiversity and ecosystem
services.

Deﬁne, evaluate, and reﬁne a
solu�on for reducing the impacts
of human ac�vi�es on the
environment and biodiversity.
Apply the law of conserva�on of
energy and ma�er to explain and
solve real world problems.

f.

g.

Analyze scien�ﬁc evidence on
the similari�es and diﬀerences
between parents and oﬀspring in
a variety of organisms including
both plants and animals.

Make observa�ons of plants and
animals to compare the diversity
of life in diﬀerent habitats.

a.

b.

Primary Elementary K-2
Engage in argument based on
scien�ﬁc evidence that many
characteris�cs of organisms
are inherited from their
parents or result from
individuals’ interac�ons with
the environment.
Conduct an inves�ga�on to
gather evidence and explain
how the varia�ons in
characteris�cs among
individuals of the same
species may provide
advantages in surviving,
ﬁnding mates, and
reproducing.
Conduct an inves�ga�on to
gather evidence and explain
that in a par�cular habitat
some organisms can survive
well, some survive less well,
and some cannot survive at
all.
Ask ques�ons and formulate
conclusions based on
evidence on how fossils can
be used to reveal features of
prehistoric environments and
provide informa�on about
organisms living today.

a.

b.

c.

d.

Intermediate Elementary 3-5
Develop and use a model to
describe why structural
changes to genes (muta� ons)
located on chromosomes may
aﬀect proteins and may result
in harmful, beneﬁcial, or
neutral eﬀects to the structure
and func� on of the organism.
Construct an explana� on based
on evidence that describes how
gene� c varia� ons of traits in a
popula� on increase some
individuals’ probability of
surviving and reproducing in a
speciﬁc environment.
Use mathema�cal
representa�ons to support
explana�ons of how natural
selec�on may lead to increases
and decreases of speciﬁc traits
in popula�ons over �me.
Analyze and interpret data for
pa�erns in the fossil record
that document the existence,
diversity, ex�nc�on, and
change of life forms throughout
history of life on Earth under
the assump�on that natural
laws operate today as in the
past.

a.

b.

c.

d.

Middle School

Apply concepts of sta�s�cs and
probability to explain the
varia�on and distribu�on of
expressed traits in a popula�on.
Apply concepts of sta�s�cs and
probability to support
explana�ons that organisms
with an advantageous heritable
trait tend to increase in
propor�on to organisms lacking
this trait.
Develop a model based on
evidence for how natural
selec�on leads to adapta�on of
popula� ons.
Communicate scien� ﬁc
informa� on that common
ancestry and biological
evolu� on are supported by
mul� ple lines of empirical
evidence.

c.

d.

e.

Make and defend a claim based
on evidence that inheritable
gene�c varia�ons may result
from new gene�c combina�ons
through meiosis, viable errors
occurring during replica�on,
and muta�ons caused by
environmental factors.
b.

a.

High School

Analyze and apply how various organisms grow, develop, and diﬀerena te during their lifemes based on g enecs, her edity, and evoluon thr ough
the integraon of Science Pr acces.

Gene�cs, Heredity, and Evolu�on

e.

Make a claim about the merit
of a solu�on to a problem
caused when the environment
(living and nonliving) changes
and how the types of plants
and animals that live there
may change.

Construct explana� ons
supported by evidence on how
organisms reproduce and
transmit gene�c informa�on to
oﬀspring.
Develop a model to describe
why asexual reproduc�on
results in oﬀspring with
iden�cal gene�c informa�on
and sexual reproduc�on results
in oﬀspring with gene�c
varia�on.

e.

f.

Evaluate the evidence
suppor�ng claims that changes
in environmental condi�ons
may result in increases in the
number of individuals of some
species, the emergence of new
species over �me, and the
ex�nc�on of other species.
Create or revise a simula� on to
test a solu� on to mi� gate
adverse impacts of human
ac�vity on biodiversity.

f.

g.

Construct an argument
supported by evidence for how
plants and animals (including
humans) can change the
environment to meet their
needs.

Use a model to represent the
rela�onship between the needs
of diﬀerent plants and animals
(including humans) and the
places they live.

Design a solu�on that will
reduce the impact of humans on
the land, water, air, and/or other
living things in the local
environment.

Use data to make predic�ons
about how a material on Earth
might be useful based on its
proper�es.

Collect and share observa�onal
data of local weather condi�ons
to describe pa�erns over �me.

Compare and contrast mul�ple
solu�ons designed to slow or
prevent wind or water from

a.

b.

c.

d.

e.

f.

Primary Elementary K-2
Collect and analyze data around
Earth’s material forma�on and
their usefulness in human
ac�vity.
Develop a model to illustrate
one or more processes that
break down and /or combine
Earth’s materials.
Construct an explana� on based
on evidence regarding the
rela�onships of the components
of the solar system.
Make observa�ons and/or
measurements to provide
evidence of the eﬀects of
weathering or the rate of
erosion by water, ice, wind, or
vegeta�on.
Develop a model to describe
ways the geosphere, biosphere,
hydrosphere, and/or
atmosphere interact.
Gather, analyze, and interpret
data such as temperature, air
pressure, wind, and humidity to
make predic� ons about daily

a.

b.

c.

d.

e.

f.

Intermediate Elementary 3-5

Middle School

Construct an argument
supported by evidence for how
increases in human popula�on
and per-capita consump�on of
natural resources impact Earth's
systems.
Develop a model to describe the
cycling of Earth's materials and
the ﬂow of energy that drives
this process.
Construct an explana�on based
on evidence for how geoscience
processes have changed Earth's
surface at varying �me and
spa�al scales.
Construct a scien�ﬁc
explana�on based on evidence
for how the uneven distribu�ons
of Earth's mineral, energy, and
groundwater resources are the
result of past and current
geoscience processes.
Ask ques�ons to clarify evidence

c.

d.

e.

f.

Apply scien� ﬁc principles to
design a method for monitoring
and minimizing human impact
on the environment.

b.

a.

Use models to describe how
varia� ons in the ﬂow of energy
into and out of Earth’s systems
result in changes in climate.
Construct an argument based on
evidence about the
simultaneous coevolu� on of
Earth’s system and life on Earth.
Construct an explana�on based
on evidence for how the
availability of natural resources,
occurrence of natural hazards,
and changes in climate have
inﬂuenced human ac�vity.

d.

e.

Analyze geoscience data to make
the claim that one change to
Earth’s surface can create
feedbacks that cause changes to
other Earth systems.

b.

c.

Analyze and interpret data on
the Earth and space systems to
construct and defend an
argument that the theories and
laws that describe the natural
world operate today as they did
in the past and will con�nue to
do so in the future.

a.

High School

Describe and interpret how Earth's geologic history and place in space are relevant to our understanding of the processes that have shaped our
planet, and analyze evidence that Earth’s geosphere, atmosphere, hydrosphere, and biosphere interact as a complex system that humans are
dependent on it through the integraon of Science Pr acces.

Earth's Systems

changing the shape of the land.
Compare and contrast
informa�on from mul�ple
sources about climates in
diﬀerent regions of the world.
Develop a model indica�ng how
living things aﬀect the physical
characteris�cs of their regions.
Synthesize informa�on to
explain how energy and fuels
are derived from natural
resources and how their uses
aﬀect the environment.
Research and explain ways
individual communi�es use
science ideas to protect the
Earth’s resources and
environment.

g.

h.

i.

j.

weather.

Develop and use a models to
describe the role of gravity and
the cyclic pa�erns in the
mo�ons within galaxies and the
solar system.
Construct a scien�ﬁc
explana�on based on evidence
from rock strata for how the
geologic �me scale is used to
organize Earth's
4.6-billion-year-old history.

j.

Develop and use a model to
describe how unequal hea�ng
and rota�on of the Earth cause
pa� erns of atmospheric and
oceanic circula� on that
determine regional climates.

h.

i.

Develop and communicate an
evidence based scien�ﬁc
explana�on around one or more
factors that change Earth’s
surface.

g.

of the factors that have caused
the rise in global temperatures
over the past century.

Evaluate compe� ng design
solu� ons for developing,
managing, and u�lizing energy
and mineral resources based on
cost-beneﬁt ra� os.
Create a computa� onal
simula� ons to illustrate the
rela�onships among
management of natural
resources, the sustainability of
human popula�ons, and
biodiversity.
Evaluate or reﬁne a
technological solu�on that
reduces impacts of human
ac� vi� es on natural systems.
Analyze geoscience data and the
results from global climate
models to make an
evidence-based forecast of the
current rate of global or regional
climate change and associated
future impacts to Earth systems.
Create and defend an argument
to illustrate the rela� onships
among Earth systems and how
those rela� onships are being
modiﬁed due to human ac�vity.

f.

g.

h.

i.

j.

Plan and carry out inves�ga�ons to
answer scien�ﬁc ques�ons and
provide data to support
explana� ons.

Use evidence and ideas to construct
explana� ons of natural phenomena
or design solu� ons.

h. Obtain, evaluate, and communicate
scien� ﬁc and technical informa� on
gathered from observa� ons and
texts.

g. Engage in argument using evidence
to support a claim and analyze why
some evidence is relevant to a
scien� ﬁc ques� on and some is not.

f.

e. Use mathema�cal and
computa�onal thinking to describe
the natural and designed world(s).

d. Collect, record, analyze, interpret,
and share data and observa�ons.

c.

Use evidence that specify variables
to construct explana�ons that
describe and predict phenomena
or in designing mul�ple solu�ons
to design problems.

or solu�ons proposed by peers
by ci�ng relevant evidence

g. Cri�que scien�ﬁc explana�ons

f.

e. Use mathema�cal and
computa�onal thinking to analyze
and compare quan�ta�ve data
from an inves�ga�on or design
solu�on.

d. Analyze quan�ta�ve data while
conduc�ng mul�ple trials of
qualita�ve observa�ons.

answer ques�ons or test solu�ons
to problems that control variables
and provide evidence to support
an explana�on.

c. Plan and carry out inves�ga�ons to

b. Build, use, and revise simple
models to represent events or
design solu�ons.

a. Independently ask scien� ﬁc
ques� ons specifying qualita�ve
rela�onships.

a. Ask scien�ﬁc ques�ons that can be
tested.

b. Develop and use models that
represent concrete events, objects,
or design solu�ons.

Intermediate Elementary 3-5

Primary Elementary K-2

f.

Construct explana�ons or
design solu�ons that are
supported by mul�ple sources
of evidence and consistent with
scien�ﬁc ideas, principles, and

e. Iden�fy pa�erns in large data
sets and use mathema�cal and
computa�onal thinking to
support explana�ons and
arguments.

d. Analyze quan�ta�ve data to
dis�nguish between causal and
correla� onal rela� onships in
data.

c. Plan and carry out inves�ga�ons
that use mul�ple variables and
provide evidence to support
explana�ons or solu�ons.

b. Develop, use, and revise models
to describe, test, and predict
more abstract phenomena and
design systems.

Middle School
a. Ask scien�ﬁc ques�ons that
specify rela�onships between
variables, and clarify arguments
and models.

Apply scienﬁc pr acces t o understand, invesg ate, model, and explain the natural world.

Science Prac�ces

f.

Construct scien�ﬁc explana�ons
or design solu�ons supported by
mul�ple and independent
student-generated sources of

e. Use mathematical and
computational thinking to analyze,
represent, and model data as
supporting evidence in
explanations.

sta� s� cal analysis, the
comparison of data sets for
consistency, and models.

Plan and carry out inves� ga� ons
that provide evidence for and
test conceptual, mathema� cal,
physical, and empirical models.
d. Analyze data using detailed

c.

models to predict and show
rela�onships among variables
and between the components of
systems in the natural or
designed worlds.

b. Use, synthesize, and develop

a. Ask scien�ﬁc ques�ons to
formulate, reﬁne, and evaluate
empirically testable problems using
models and simula�ons.

High School

h. Obtain, evaluate, and
communicate informa�on while
considering the merit and
validity of ideas and methods.

g. Construct and engage in
argument using evidence that
supports or refutes claims for
scien�ﬁc explana�ons or design
solu�ons.

theories.

reliability of claims, methods, or
designs and communicate the
informa�on, evidence, or ideas
in mul�ple formats

h. Evaluate the validity and

scien�ﬁc reasoning and a
suﬃcient amount of appropriate
evidence to defend and/or
cri�que claims and explana�ons
the natural or designed world(s).

g. Engage in argument using

evidence consistent with
scien�ﬁc ideas, principles, and
theories.

Science Prac�ces emphasize that engaging in scien�ﬁc inves�ga�on requires skill and knowledge speciﬁc to each prac�ce. (A full document may be found in the Next Genera�on
Science Standards from the Na�onal Research Council: Next Generation Science Standards: by States, for States, Vol. I & 2. Washington, DC: Na�onal Acad. Press, 2013. Print. Or
ﬁnd the Science Prac�ces at (h�ps://www.nextgenscience.org).

communicate informa�on while
considering the merit and
accuracy of ideas and methods.

h. Obtain, evaluate, and

about the natural and designed
world(s).

Appendices
Appendix C
Smart Phone Image Targets

Figure 7 A QR-code is a type of smart phone image target allowing the phone to open a website or to trigger and event like the
playing of a video or audio file. This QR-code instructs the visitor’s smart phone to open the City’s SRWRF information website at
the following URL: http://www.durangogov.org/index.aspx?NID=978
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Appendices
Appendix D
Architectural Notes on Administration Building Foyer Exhibit Space
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Introduction
The purpose of this project was to elicit the opinions and input of stakeholders regarding
the planning priorities for interpretive exhibits for the City of Durango’s (City) Santa Rita
Water Reclamation Facility (SRWRF). The SRWRF is in the process of a complete campus
re-engineering and enhancement while it continues to function as Durango’s wastewater
facility. The SRWRF is Durango’s largest public work project. It sits within the popular
Santa Rita Park, a campus that includes playgrounds, ball fields, a paved river trail, and
several Animas River access points. As the SRWRF construction approaches completion in
2019, the City anticipates an opportunity for informal and formal educational efforts to
interpret the SRWRF operations within a context of water consumption, quality and
conservation.
The City partnered with Mountain Studies Institute (MSI) to help refine existing
interpretive themes for the SRWRF and then facilitate a charrette with stakeholders to
solicit public responses and potentially approve or reject the proposed themes. MSI
retained the services of Michael Kelly, a Durango-based designer/facilitator (Kelly) to help
lead the planning team comprising MSI and City staff and a few community advisors.

Methodology
Kelly, MSI and City staff collaborated on the implementation and planning of the charrette in
the weeks prior to the meeting, and developed a strategy for shaping the charrette discussion
around the interpretive themes. Four broad themes were initially articulated by the City:
•
•
•
•

Water Sources
Water Quality
Water Treatment
Water Conservation

Through additional planning team interactions prior to the charrette, the team developed
additional themes that were focused on the stories associated with the Animas River:
•
•

River, Forest and Fire Ecology: communicating climate change impacts to surface
water
Life of the Animas

Each of the six themes were expanded by the planning team by exploration of crossover
elements, sub-themes, learning outcomes and potential exhibits and programs to achieve
Santa Rita Water Reclamation Facility Interpretation Planning Charrette
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outcomes. The team explored evaluation techniques to help inform effectiveness of
treatments and programs.

Recruitment of Public Stakeholders
The City intends to develop sustainable interpretive exhibits and programs for the SRWRF
campus, based on the developed themes. In an effort to build community support and
input for this interpretive effort through the charrette process, the City staff envisioned a
diverse panel of community stakeholders who potentially could remain actively engaged
as the project moved from planning to deployment and beyond. MSI and the City staff
identified 57 community members including citizens, land management agency
professionals and informal and formal science education educators. They were contacted
by MSI by email message and phone calls. Many of the community members responded
with some interest to the invitation. Twenty stakeholders were able to participate in the
charrette. Three City staff and three MSI staff members participated in the charrette.
Charrette Participants
Rebecca Austin
Fort Lewis College, Anthropology
Kayln Boyer
Durango School District 9R, Science curriculum
Christie Chatterley Fort Lewis College, Engineering and Physics
Brian Devine
San Juan Basin Public Health, Water and Air Quality Program Manager
Sara Douglas
Gaia Creative
Marcel Gaztambide San Juan Citizens Alliance; Animas Riverkeeper
Curtis Hartenstine
Southern Ute Air and Water Quality Programs
Ashley Hillmer
Escalante Middle School
Kendra Keen
Durango Resident
Charlie Love
Riverview Elementary, Science Teacher
Jennifer Lowell
Fort Lewis College, Biology and Public Health
Andrew Loya
Master Rooter Plumbing
Melissa May
San Juan Soil and Water Conservation District;
Animas Watershed Partnership
Rob Milofsky
Fort Lewis College, Chemistry.
Gabi Morey
San Juan Mountains Association
Kay Phelps
Fort Lewis College, teacher development
Emily Polster
9-R, Escalante Middle School
Chris Rapp
Science Media Director, Norton Publishing;
MSI, Board of Directors
Steve Smith
Animas High School
Oscar Trono
Escalante Middle School Teacher
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Planning Team Participants
Michael Kelly
Michael M. Kelly Design Services, Principal
Marcie Bidwell
Mountain Studies Institute, Executive Director
Amanda Kuenzi
Mountain Studies Institute, Community Science Director
Jeremy May
Mountain Studies Institute, Education Coordinator
Imogen Ainsworth
City of Durango, Sustainability Coordinator
Jarrod Biggs
City of Durango, Assistant Utilities Director
Shannon Waggoner City of Durango, Communications
The charrette took place on September 11, 2018 from 4:30 until 7:30 PM in the conference
room generously provided by the San Juan Public Lands Center, 15 Burnett Ct, Durango. A
light meal and refreshments were provided during a break in the meeting. Kelly presented the
meeting agenda (Appendix A) and welcomed the group and explained the process.
Participants introduced themselves. Kelly lead the group through the proposed themes,
outcomes, potential example products and programs and proposed assessments using a
prepared digital presentation (Appendix B).
The participants were charged by Kelly to craft ways that the themes could be represented to
visitors and were asked to frame their ideas within the needs of the communities they
represented. For example, if a participant described a conceptual exhibit idea that would help
achieve one of the outcomes, Kelly would try to elicit from them how the idea served the
needs of their particular community. Educators in the group were particularly quick to take
part in collaborative discussions. This coupled idea/application strategy lead to numerous
discussions about the nature of the various communities and their needs. For each theme
Kelly asked the group if they found the approach and proposed combination of theme,
outcome, treatment and evaluation to be acceptable. One MSI staff summarized comments of
the discussion on multiple large posters that were immediately placed along the walls of the
conference room, which allowed participants to see what was recorded and allowed them to
modify the captured ideas. Another MSI staff member took notes during the meeting as a
reference (Appendix C).
The meeting ended with an invitation to the participants to continue their interactions with
the City and each other as the planning for exhibits develops in the next year.

Santa Rita Water Reclamation Facility Interpretation Planning Charrette
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Findings
This section is organized by the six themes previously mentioned. Each theme is followed
by outcomes and summary statements that participants approved during the meeting.

Interpretive Theme 1: Durango’s Water Sources
Outcome Set:
The City would like visitors to understand that
•

Durango currently gets its water now from both the Florida and Animas Rivers, and
in the future, from Lake Nighthorse.

•

The Florida River is our primary supply (80%) and has better water quality due to
lower levels of human activity in the watershed.

•

River water is affected by the watershed geology, mining, agriculture and
population density.

To help participants visualize the kinds of exhibits and treatments that could facilitate
these understandings, the participants were shown examples of touchable 3-D maps from
parks and other facilities, and it was suggested for the SRWRF a map would show the
watersheds, the two rivers and City boundaries, and inset cartoon images of the city
plumbing system with inputs, treatment, SRWRF and outfalls into Animas River identified
(Appendix B). Lake Nighthorse would be identified on the 3D-map. Kelly suggested that
some ways of evaluating visitor’s experiences and understandings of this theme could be
done using informal and formal surveying of visitors while onsite, eliciting feedback from
teachers who use the exhibits regarding student learning, and social media monitoring and
surveying.

Participants Discussion of Theme 1:
Participants approved this theme and outcome set and had some suggestions for exhibits,
programs and evaluation. In discussion of the treatments they wanted visitors to know that
the headwaters of the Animas and Florida are actually different. The Florida headwaters
are in the Weminuche Wilderness, while the Animas headwaters include mining-impacted
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slopes north of Silverton.
One participant asked if it matters that Lake Nighthorse is filled from the Animas River and
asked if they are really different sources? It is important to explain what changes occur to
the water in Lake Nighthorse in terms of sediment settlement and water chemistry, and if
that makes the water from there any different from the Animas River source.
Several participants wanted to expand the regional scope of the discussion to a global level
in order to show that our regional issues are part of a global climate pattern shift. Another
participant suggested some rudimentary geographic explanations were necessary to
illustrate the difference between the City and La Plata County area boundaries and to
inform people that some county residents are already supplied by Lake Nighthorse.
Participants suggested that an evaluation survey could be “gamified”, perhaps through an
engaging kiosk, or by using smart phones and QR-codes to facilitate quizzes. Faculty from
Fort Lewis College suggested that their students could be of assistance by delivering
surveys to visitors at the SRWRF as part of their service requirements.

Interpretive Theme 2: Water Quality in Durango.
Outcome:
Visitors will have the tools to answer the question: What does water quality mean?
To help participants visualize the kinds of exhibits and programs that could facilitate this
understanding the participants were asked to consider these defining questions: Can I
drink this water? Can I play in this water? Can fish live in this water? Who used this water
before me?
Each question was defined by additional questions (Appendix B). Kelly suggested that some
ways of evaluating visitor’s experiences and understandings of this theme could be done
using informal and formal surveying of visitors while onsite, eliciting feedback from
teachers who use the exhibits regarding student learning, and social media monitoring and
surveying.

Participants Discussion of Theme 2:
Participants approved this theme and outcome and had some suggestions for exhibits,
programs and evaluation. In discussion of the details several ideas arose. One participant
suggested that the City interpret the two questions: “Can I drink this water?” and “Can I
Santa Rita Water Reclamation Facility Interpretation Planning Charrette
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play in the Water?” through the lens of the Clean Water Act because that federal law
directly addresses these issues. They asked “The City, State and Federal Governments
strive to protect citizens, but what does the visitor feel about that? Does the visitor feel
safe?” This participant used the Gold King Mine spill into the Animas River in 2015 as an
example. The water quality as assessed by scientific methods was “safe”, yet through a
tribal cultural viewpoint it was not safe. This comment addressed the concept of different
ways of knowing. Respecting the tribal and cultural diversity of this region and the
importance of water from an indigenous viewpoint should be an important aspect of the
interpretation of “water quality”. It was suggested that the City change this outcome
question to “Why is water quality important to me?”, to emphasize the emotional
response to the issue.
One participant suggested that some residents may wonder if water from the Animas River
is safe to drink during those periods when the City chooses to supply Durango only from
the Florida River. This comment suggests that some county residents may find it
informative and perhaps disturbing to discover the scientific water quality reasons for the
City’s water source choice.
In reaction to the question “Who used this water before me?” a participant suggested that
we address the viewpoint of our downstream users, and the City staff talked about the
improvement the SRWRF will make to downstream water quality. Kelly suggested that the
SRWRF outfall locations may be an important location for this interpretation due to visual
and odor reminders.
Several participants reacted to the question “Can fish live in this water?” with calls for
additional interpretation regarding food webs, including benthic macroinvertebrates (BMI).
Additional requests were to ask a deeper question and to ask if a fish can not only live but
thrive in the water, distinguishing in the interpretation the difference between living and
thriving and to start to discuss the native-non-native fish populations dynamics.
Participants suggested that another way to evaluate the interpretation’s impact is to see
what kinds of available subsidiary materials people might take from the site, for instance if
the City produces a flyer on water use reduction, monitoring the supply of the flyer. A
teacher from Escalante Middle School suggested that their students could become involved
with the City in crafting additional evaluation methods for this theme.
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Interpretive Theme 3: Water Treatment
Outcome:
Visitors comprehend the SRWRF “machine” and various issues with its operations
Participants were prompted to think about the flow of processes within the SRWRF with a
few questions: “Where is the SRWRF in the overall City plumbing?” and “How is drinking
water treatment different from waste treatment?” and “What can and can’t the SRWRF
handle?” To help participants visualize the kinds of exhibits and treatments that could
facilitate these understandings the participants were shown images of touchable, 3Ddiagrams at various levels of details to help show schematically, the processes that are
important in water reclamation (Appendix B). Kelly pointed out that there are water
treatment software simulations and games already available that could be used to help
explain the SRWRF operations if there is indoor space for exhibits. Kelly suggested that
some ways of evaluating visitor’s experiences and understandings of this theme could be
done by monitoring demand for SRWRF public tours as correlation to exhibit impact, using
informal and formal surveying of visitors while onsite, eliciting feedback from teachers who
use the exhibits regarding student learning, and social media monitoring and surveying. If a
computer simulation was developed, evaluation methods could be built-in to visitor
interactions.

Participants Discussion of Theme 3:
Participants approved this theme and outcome and had some suggestions for treatment
and evaluation. Several participants suggested that visualizing the challenges at the
headworks of the SRWRF would be an important way of addressing its operation and
potentially impacting visitor behaviors. Showing the kinds of debris that must be filtered
would be informative and impactful; perhaps bringing in an artist to produce art around
this topic would be one approach. Additionally, they suggested a diagram that would show
the fate of removed materials would be important, and the City should indicate if these
materials would be landfilled or recycled.
A discussion about the odors associated with the facility ensued, where various ideas of
relating the past perceptions about odor impacts to what is expected with the new facility
might be exploited in the interpretation. Participants thought this approach might resonate
with residents since it has always been an issue discussed in the local media. Participants
asked if the City could explore the installation of a device that measures “stink units” for
comparison to past levels.
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Other comments focused on the availability of SRWRF operational data including problem
issues such as overflows or regulatory infractions. City staff indicated that some of the data
is available online and participants thought that crafting the operational data into a web
accessible format or a site computer kiosk would be impactful.
One participant suggested that a lot of people don’t understand the difference between
the City’s waste water and drinking water treatments, and thought that it would be
beneficial to keep those treatments separate within interpretive products and indicate
clearly the difference, perhaps with the drinking water process ending in a drinking glass
and the waste water process starting with a toilet.
One participant suggested that another evaluation method could be a simple binary choice
at the termination of an exhibit, described as the customer service style of “Good or Bad”.
This method it was suggested will give feedback from a lot more people than will otherwise
participate. A lot of “bads” would suggest follow up with a more diagnostic evaluation
method.

Theme 4: Water Conservation
Outcome:
Visitors will identify their own water consumption and its impacts, and will walk away with
water conservation methods
To help participants visualize the kinds of exhibits and treatments that could facilitate this
understanding the participants were asked to imagine an interactive water usage meter
where they enter their general personal use data to help understand their own usage and
its impact. This interaction would not be designed to scold or embarrass, but would use
humorous comparisons for over-users. The participants were asked to imagine an exhibit
that taught visitors how to change behaviors and that would point towards additional
resources. This interpretive effort was also suggested to extend far beyond the physical
tour at the SRWRF with social media based incentives, contests, neighborhood pride
efforts, incentives, business partner discounts, prizes, a free water use analysis web site
hosted by city or partner, and friendly suggestions on water bills. Kelly suggested that
some ways of evaluating visitor’s experiences and understandings of this theme could be
done using informal and formal surveying of visitors while onsite and online, eliciting
feedback from teachers who use the exhibits regarding student learning, and social media
monitoring and surveying, and monitoring participation in contests, challenges and partner
demos or resources.
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Participants Discussion of Theme 4:
Participants approved this theme and outcome and had some suggestions for treatment
and evaluation. A discussion ensued regarding precipitation. One participant suggested this
theme was very important to address the challenges that visitors from other regions might
have in understanding conservation, “People from back East who are inundated with water
will not naturally understand our water conservation issues”. Another participant
suggested we present climate graphs from other regions so visitors can compare for
instance rainfall amounts in Chicago to Durango. Participants thought this was the place to
communicate that less water in the rivers makes them more susceptible to temperature
fluctuations and contaminants.
The participants thought that it was important to compare domestic, agricultural and
industrial uses of water. MSI staff indicated that local water use is almost 95% agricultural
This may affect the visitor’s motivation for water conservation if for instance the City wants
to impact residential lawn watering. If people think their use is trivial compared to
agricultural use, they may not be motivated to cut lawn watering. One participant
indicated that there is always a water conservation junior ranger curriculum in parks and
that the City could offer a junior ranger-style water conservation program and badge or
certificate to children.
In exploring the ways of informing people how to change their behaviors, a discussion
ensued around an interactive exhibit centered around a faucet. Kids might fill up a
container that would represent average yearly rainfall. Then they might pour it into a
funnel that has tubes that separate it out by agricultural use, lawns, consumption, etc.
Then they might be asked, “Where can we afford to use less?”
The group discussed the concept of a demonstration xeriscape garden, including
interpretation on how landscaping can improve water quality. This could happen by
showing soil layers, and what each of these layers does to improve flow or water quality.
This concept has been previously used by one participant at a demonstration at the
Farmington, New Mexico Water Fest. The visitor might add and remove different inserts to
see what infiltration through the forest floor would be like, or what it would be like if it was
all asphalt, etc.
Two participant suggestions for additions to evaluation methods included offering city
residents an online survey that rewards the first 50 respondents with a water bill credit of
a few dollars. The other idea is to take advantage of Animas River Days, an event held at

Santa Rita Water Reclamation Facility Interpretation Planning Charrette

11

Santa Rita Park every June. Conservation-oriented groups are present at this event, and
might partner with the City to recruit evaluation participants.

Theme 5: River, Forest and Fire Ecology: communicating climate change impacts to
surface water
Outcome set:
•

Visitors will broadly understand our local system of rivers, forests and fires.

•

Visitors will broadly understand the City’s management practices that anticipate
potential impacts to water sources from changes in the watersheds due to fires or
other events.

•

Visitors will understand the regional trends of decreased snowpack and earlier
snowmelt

To help participants visualize the kinds of exhibits and treatments that could facilitate this
understanding they were asked to imagine a panel showing a forest fire on the landscape
with descriptions of what happens to a watershed during and after a fire (Appendix B).
These descriptions illustrated fire effects on water sources, treatment, quality and
conservation. The participants were asked to consider the City’s ability to switch water
sources to address impacts on one source. The importance of snow pack to water supply
was illustrated with maps and descriptions from research done on snowpack, showing a
decreasing snowpack with climate change and shortening of the snowmelt season due to
climate change warming at higher elevations. Kelly suggested that some ways of evaluating
visitor’s experiences and understandings of this theme could be done using informal and
formal surveying of visitors while onsite and online, eliciting feedback from teachers who
use the exhibits regarding student learning, and social media monitoring and surveying.

Participants Discussion of Theme 5:
Participants approved this theme and outcome set and had some suggestions for
treatment. This theme evoked a lively discussion. Participants agreed that comparing the
effects of precipitation on an unburned forest with precipitation on a burned forest would
be help visitors understand the impact. A focus of this comparison should be in part the
differences in watershed runoff quality into the rivers. This could even be done as a timelapse animation in an indoor setting. Various runoff seasons and events could be organized
historically showing images and water quality data. Sample dates could include spring, fall,
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Gold King, 416 fire, mine runoff, etc. One teacher participant indicated that in Spring 2017,
(before the 416 fire) their students graphed the Animas River flow for the last 100 years.
The last time it was this low was during 2002 – which saw the impactful Missionary Ridge
Fire.
The discussion turned towards fire management. Several participants noted that wildfire is
natural and that the river can bounce back from it. Others noted that fire is no longer
natural but controlled by forest management and with people living in the forest the
management is towards preventing homes from burning rather than forest health. City
staff noted that the Missionary Ridge Fire is an opportunity to point at how land recovers
from fire in interpreting forest fires here. The participants seemed to settle on a strategy to
not make fire the ‘bad guy’, but to frame it as “How do fires interact with watersheds”, and
pointing out the relationship and benefits of fire. One participant suggested that this
discussion could point to the Animas River’s resiliency as a reason to celebrate.
The discussion included smoke from fires, both local and blowing in from the west, which
visitors to the SRWRF could certainly be exposed to in future fire seasons. The focus was on
human health effects of breathing smoke. MSI staff indicated that smoke from prescribed
burns is significantly less toxic than smoke from a big wildfire, and certainly different than
burning houses and the associated chemicals. From an air quality perspective, prescribed
burns are much preferred.
A further discussion involved Lake Nighthorse and how it is filled. The participants again
brought up the fact that Nighthorse comes from the Animas River. One participant clarified
that the City can’t pump water to the lake if the Animas is below 260 cfs flow, so none of
the 416 fire-impacted water was actually pumped to the lake due to lower river levels. City
staff pointed out that Lake Nighthorse is a water bank, not a source, and that it holds about
33-50% of the City’s annual water use. The participants agreed that it is important to make
clear in the interpretation that the lake is a “bank”, and not a different source. The
discussion branched towards the visual aspect of the Animas River where participants
asked about available imagery of the river when the color changed as a way of showing
impacts from mining events.
The discussion of how to represent regional trends of decreased snowpack and earlier
snowmelt effects on the snowpack included the use of a real-time stream gauge to allow
visitors to measure or see water levels today, and compare it to historical data. This would
be correlated with snowpack/snowmelt data. One participant indicated that although the
online The SNOTEL website is not user-friendly; one can check the snowpack daily. One
participant suggested a data focused approach: use graphs that show the trends with
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snowpack depth and shortening snowmelt duration. Compare this with population trends
to let visitors see the implications. This approach, it was suggested, would get visitors to
look at patterns, policies, and ponder what we are going to do when this comes to an end.
One participant in response said that “People will continue to move here, because it’s nice,
until it’s too expensive or no longer nice. The direct impact, so far, on our everyday life, has
not been huge. I like mega trends. Rather than looking at a certain year, we need to look at
the last 15 years, and the trends…. this is the challenge of scale, and getting people to
understand scale.”
A participant suggested the City illustrate a process of converting snowpack (ice) to water
volume (liquid) using a physical model of a can with “fake snow” and a can with the
equivalent liquid water.
Another suggested the City illustrate the impact of dust on snow, and that dust storms
seemed to be increasing in frequency. MSI staff indicated that here are striking photos of
the dust on the snowpack. A suggestion was made that infrared thermometers on a few
different surfaces could help illustrate the effect of dust on snow. One participant asserted
that dust on snow is connected with the shortening of the snowmelt season and that river
peak runoff, kayaking, etc. are pushed earlier, an effect that is negatively impacting the
boating community. Another participant suggested a comparison of runoff data with
Durango tourism visitation data to show that people interested in the river are missing the
peak flow due to this rapidly changing snowmelt period.
No additional evaluation methods were suggested for this theme.

Theme 6: Life of the Animas
Outcome Set:
•

Visitors will be encouraged to develop an emotional connection to the Animas River
ecosystem through fish and other species.

•

Visitors will see the big 4 (water source, quality, treatment and conservation) as a
means of monitoring and protecting the ecosystem

To help participants visualize the kinds of exhibits and treatments that could facilitate this
understanding they were shown an example diorama panel of a river bottom to river bank
cross section showing abundant species above and below the water surface (Appendix B).
Participants were asked to consider the fate of the Gold Medal fishery designation the
Animas has now, the food chain, the needs of the habitat including aquatic insects and the
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hatchery upstream where fish at many stages can be observed close-up by the public. Kelly
described the factors that the City can’t control, like increased turbidity, decreased
dissolved oxygen, and increased water temperature, but that the water exiting the SRWRF
when completed, will be improved over the treated water released now. Several potential
games and simulations were proposed as well as ideas for scavenger hunts, storybooks and
junior ranger style activities. Kelly suggested that some ways of evaluating visitor’s
experiences and understandings of this theme could be done using informal and formal
surveying of visitors while onsite and online, eliciting feedback from teachers who use the
exhibits regarding student learning, and social media monitoring and surveying, and
measuring participation in scavenger hunts combined with feedback from the City’s
proposed park ranger at the site.

Participants Discussion of Theme 6:
Participants approved this theme and outcome set and had some suggestions for
treatment.
Note: The origins of this theme are with Animas High School students’ work and it was
proposed by a member of the planning team who is a teacher at the school. When asked as
part of their studies in 2017 to design an educational exhibit around the Animas River, most
chose some aspect of life in the river, suggesting that for those local adolescents there is an
interest and a connection to the life in the Animas river.
An MSI staffer pointed out that the SRWRF is a “point” source as typically described for
facilities where there is a discrete location where ground or surface water is being
impacted from a pollution source. The City is taking steps to reduce the SRWRF impact to
the Animas River, and might leverage this positive action to talk about individuals as
dispersed sources of impact. Perhaps ask the question: “What are individuals doing to
mitigate their impacts to water?”
A Fort Lewis college faculty member suggested that benthic macroinvertebrates are a
charismatic micro-fauna. They noted that at MSI’s discovery center in Silverton, kids always
stopped at the “bug vials” adding that “children seemed to enjoy them”. Another
participant added, “I have to advocate for the invisible life. Biofilms feed the bugs and
really support everything else. They are in the sediment, etc.” Participants asked if there
was a spot that families can safely access the river near the SRWRF or elsewhere at Santa
Rita Park and as part of a City program, perhaps families could hunt for them physically.
Faculty from FLC suggested that their students could earn some practicum hours by

Santa Rita Water Reclamation Facility Interpretation Planning Charrette

15

helping with these activities every Saturday.
Participants asked the City to explore ways to encourage visitors to engage with policy
makers to make their viewpoints on the importance of the Animas River ecosystems
known. One participant said that their previous experiences in a western state suggested
that illustrating the resiliency of the Animas River could be a very positive message.
Participants noted again that there is strong tie to watershed forest health. They suggested
that the 416 fire was huge and the City should tie it into this discussion again. The City
should encourage good forest management practices, and suggest that visitors either not
complain about prescribed burns or that they should be calling politicians to request that
better forest management be a priority.
A discussion started about indigenous knowledge. Participants asked if the city can
integrate indigenous knowledge and practices into some of the interpretation. This evoked
comments that suggest that the human history of the region from Ancestral Puebloan
through the mining boom might be an appropriate backdrop to our current conditions.
One participant noted that currently native people may use Santa Rita Park in equal or
greater numbers than Anglos. Another asked if as part of this history a discussion of the
settlement that originated the Animas La Plata Project was appropriate.
Participants were very interested in the City establishing a “Junior Ranger Style” program
similar to those distributed by units of the National Park System program, for activities
around Santa Rita Park and the SRWRF. Some suggested a united effort involving the
Powerhouse Science Center, the Wildlife Museum, and WWRF in terms of marketing and
programming. One potentially unifying idea was that of a passport program that links
informal educational entities and the City with materials like the junior ranger workbooks.
Another unifying visual concept was postulated where the City might place recognizable
icons (the participant used the word “statues”) in places to indicate an interpretive effort
associated with a particular theme. One participant suggested that Lake Nighthorse be
included in a city-wide interpretive effort.
A discussion about businesses tied to the Animas River ensued. Participants thought that
commercial rafting companies would be interested in getting involved in the interpretation
of the SRWRF and that the City could promote an annual training session or tour for guides
as part of their company training.
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Recommendations
Moving Forward with Themes, Outcomes and General Exhibit Approach and
Programs
The response rate to the invitation to the charrette was 35%, with a combined 80 hours of
effort donated by the participants to the meeting including travel time. The participants
agreed with the City’s priority themes and outcomes in the interpretation of the SRWRF,
and had additional suggestions on how to achieve them. The City was told by the
participants that they should move forward towards planning and making exhibits and
programs using these themes and outcomes.

Continued Community Participation
The participants actively engaged in the charrette and collaborative interactions between
participants suggest this group could be drafted for the duration of the project as an
advisory panel. This could be encouraged and supported by the City with substantive
actions such as hosting additional meetings, providing a special tour of the SRWRF and
maintaining communications with the members through email and by phone on a regular
scheduled basis. Additional community members should be added to this panel if possible
from the original identified potential charrette participants. This report could be used to
recruit additional members of the advisory panel from groups not represented in the
charrette participants. City or MSI staff could review parts of this charrette report with new
members and elicit additional review. City or MSI staff should be fastidious and document
every interaction and contact with panel members or the general public in the exhibit
planning permanent records. The City should also reach out to those groups who would be
most impacted by accessibility issues associated with the exhibits and programs around the
SRWRF. Accessibility guidelines are fairly clear as to exhibit design requirements, but
having the personal input from local visitors with accessibility needs during the planning
process would be invaluable and could also engender a new partnership with these
communities.
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Appendix A
Charrette Agenda

Santa Rita Water Reclamation Facility
Interpretation Charrette
September 11, 2018
Agenda
Welcome
Introductions
About the charrette process
Comprehensive Interpretive Plan (CIP) – What is it?
Themes:
• Water Sources
• Water Quality
• Water Treatment
• Water Conservation
• Rivers, Forests and Fires
• Life of the Animas
Follow up questions or comments? Please email to any of us below:
Scott Roberts, MSI scott@mountainstudies.org
Jeremy May, MSI jeremy@mountainstudies.org
Page Buono, MSI page@mountainstudies.org
Mike Kelly, MMKDS mmkdesign@gmail.com
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Appendix B
Charrette Presentation
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¡
¡
¡

Welcome
Introductions
Proposed Meeting Plan
§ What about this process?
§ What is a CIP
§ Themes (6)
§ Done!

¡

The purpose of this design charrette is to present the carefully
considered themes and Outcomes for interpreting the SRWRF,
generated previously, to you the stakeholders to get feedback,
suggested enhancements, suggested treatments, criticisms and
your ultimately, your approval to move forward.

¡

We want you to represent your constituency. For instance, if you
are a teacher think what how teachers or your students could
make use of these materials. We have tried hard to pull together
many groups into this charrette.

¡

It’s a “roadmap” that specifies ways to
communicate and educate. CIPs are
developed by public works departments,
museums, parks, industrial facilities

¡

CIPs are driven by themes. The core advisory
group has defined themes around water
sources, treatment, quality and conservation
and more for the SRWRF

¡

Unplanned interactions: visitors of all ages
and group size, walk, run, ride, picnic, play
sports, RV, boat, observe, attend festivals,
fairs and do a lot of other things around Santa
Rita!

¡

Planned visitation: centered on learning
about the SRWRF – focused formal learning
(9R,FLC) and informal learning (family driven,
senior groups, scouts, individuals)

¡

The CIP serves as a detailed “road map” for
future SRWRF interpretation and suggests a
timeline of delivery and evaluation .

¡

We all can use it as a tool for promoting
sustainability and civic engagement,
democracy and participation. The CIP has
input from you!

¡

Sources, Quality, Treatment, Conservation

¡

River, Forest and Fire Ecology:
communicating climate change impacts to
surface water

¡

Life of the Animas

¡

Visitors understand that Durango gets water
now from both the Florida and Animas Rivers,
and in the future, Lake Nighthorse.
§ The Florida River is our primary supply (80%) and

has better water quality. Lower human activity.
§ River water is affected by the watershed geology,
mining, agriculture and population density

¡

Touchable 3d map showing the watersheds in
the SJMs, the two rivers and the City
§ Inset of the city plumbing system showing input,

treatment, SRWTF and outfall into Animas.
§ Identify Lake Nighthorse as a future supply

¡

Informal and formal survey of visitors while
onsite

¡

Scheduled feedback from teachers who use
the materials regarding student learning

¡

Social media monitoring and surveying

¡

Visitors can answer the question: What does
water quality mean to you?

¡

Can I drink this water?
§ How are we protected by law?
▪ EPA and state regulation define water quality standards
▪ The chemicals and microbes in the water are at safe levels.

▪ How the City complies with laws

¡

Can I play in the water?
§ A choice made by sight, smell and expectations.
▪ Some surface water access is prohibited by law because
of known pollution or other dangers

¡

Can fish live in this water?
§ What does water quality mean across the

watershed and in rivers?
¡

Who used this water before me?
§ Everyone is a downstream user!
§ Why does the outfall at the SRWTF smell and

what does that indicate?

¡

Informal and formal survey of visitors while
onsite

¡

Feedback from teachers who use the
materials regarding student learning

¡

Social media monitoring and surveying

¡

Visitors comprehend the SRWRF “machine”
and various issues with operations
§ Where is the SRWTF in the plumbing ?
§ How is drinking water treatment different from

waste treatment?
§ Processes: Sedimentation > filtration >
disinfection
§ What can and can’t the SRWRF handle?

¡

The big plumbing diagram/map again but
with different touchable detail:
§ What happens to water on the way in?
§ What happens to water before it is released?

¡

Close up view of the SRWTF
§ Details of the machine. What are all those

buildings for? What’s the coolest (grossest) thing
going on in there?

¡

Monitor demand for SRWTF tours for correlation to
exhibit impact

¡

Informal and formal survey of visitors while onsite

¡

Feedback from teachers who use the materials
regarding student learning

¡

Social media monitoring and surveying

¡

For interactive game – feedback during use built into
activity. Either onsite or web-based simulation game.

¡

Visitors will identify their own water
consumption and its impacts
§ They will acknowledge where they fall in primary

water use categories
§ Understand the other impacts of consumption
¡

Visitors will walk away with water
conservation methods

¡

An interactive cumulative water usage meter
§ Primary uses/time yields volume H2O, energy

resources/infrastructure costs per activity

§ Summation and comparison to other water-using

processes: “You use as much water daily as a car wash!”

§
¡

How to change
§
§
§
§

Alternative behaviors for common over uses.
Incentives, contests, neighborhood pride, xeriscape
Resources: 4Core, CSU extension, Rain capture
Social media

¡

“How can I change?” panel, interactive or
website
§ List of alternative behaviors for common over uses.
§ Social media based incentives, contests,
§
§
§
§

neighborhood pride
Incentives – business partner discounts, prizes
Resources: 4Core, CSU extension, rain capture
methods, xeriscaping demos
Free water use analysis web site hosted by city or
partner
Friendly data and suggestions on water bill

¡

Feedback mechanism through City or partner web
portal

¡

Informal and formal survey of visitors while onsite

¡

Feedback from teachers who use the materials
regarding student learning

¡

Social media monitoring and surveying

¡

Participation in contests, challenges and partner
demos or resources.

¡

Visitors will broadly understand our local system
of rivers, forests and fires
§ They will comprehend the connections between parts

of the system
§ They will understand that one climate change effect is
that fires are increasing in frequency and intensity.
▪ Fires can impact water source, quality, treatment and
conservation

¡

A panel showing a forest fire on the landscape
with descriptions something like:
§ Forest broadly stands in for our mountainous

watershed land and all the life on/in it. When it rains
or snows on our forested landscape, a portion of that
water eventually flows into the Animas or Florida
Rivers. Fires like the recent 416 fire, burn forest
vegetation to ash, so rainfall on the denuded, burned
landscape results in higher velocities of surface water
flow which picks-up ash, organic material, mud and
other materials and deliver these material to the
rivers and downstream users.

¡

Inserts on that panel detailing how fires can
impact:
§ Water source availability (fires in Animas or Florida

watersheds or BOTH simultaneously)
§ Water quality (Can I drink it? Can I play in it? Is it safe
for the environment?)
§ Water treatment (More treatment dollars required as
water quality decreases)
§ Water conservation (Water cost, future water
rationing?)

¡

Visitors will broadly understand the City’s
management practices that anticipate
potential impacts to water sources from
changes in the watersheds due to fires or
other events.

¡

What can the City do when a fire impacts one
of its source rivers?
§ The city has the luxury of not taking water from

either river.
§ The city is planning for use of its water rights at
Lake Nighthorse

¡

Visitors will understand the regional trends of
decreased snowpack and earlier snowmelt
§ Durango depends on the snowpack in the San

Juan Mountains to provide water to the Animas
and Florida River water sources.
§ Future efforts to reduce water consumption to
match supply are likely in Durango’s future

¡

Mountain Studies Institute and other
research group data and visualizations
showing:
§ Decreasing storage of water in mountains due to

decreasing snowpack
§ Shortening of the snowmelt season due to early
warming at elevation
§ What other communities have done with
conservation and reuse.

¡

Informal and formal survey of visitors while
onsite

¡

Feedback from teachers who use the
materials regarding student learning

¡

Social media monitoring and surveying

¡

Visitors will be encouraged to develop an emotional
connection to the Animas River ecosystem through fish
and other species.
§ They will understand and be excited about the diversity of river

life and form an emotional connection.

¡

Visitors will see the big 4 (Water source, quality, treatment
and conservation) as a means of monitoring and
protecting the ecosystem
§ What is the City doing about these? What can I do?

¡

An dioramic panel showing a cross section of life,
focusing on what species of fish are in the river.
§
§
§
§
§
§

Where did the fish come from? Native/Introduced?
Threats to fish
Habitat needs
Gold medal fishery!
Hatchery
Aquatic insects
▪ Critical part of the food chain
▪ Impacts of metals and other contaminants
▪ Accountability: Insect population crash in Durango. What does it
imply about us.

¡

This river and the Big 4
§ What we can’t control
▪ Decreased flow from drought, climate change and use
▪ Turbidity, decreased dissolved oxygen, increased water
temperature

§ The City’s efforts
▪ The SRWTF improvements
▪ “By improving effluent we are improving river life”

§ What can you do?
▪ MS4 Program
▪ Individual actions

¡

Games and Simulations:
§ What happens if we increase nutrients, decrease

flow, etc.?
▪ Scenarios – if we see this, what does it mean?
▪ Keep the fish alive!

§ What it’s like to be a fish?
▪ put on different lenses to simulate turbidity or specific
events and try to find bugs
§ Pick your character
▪ go through the treatment plant performing your role
▪ Keep the bacteria alive!

¡

Scavenger hunt along Animas River
§ Can you find?
▪
▪
▪
▪

¡

American Dipper
Adult and larval insects
Fish
Certain plants

Coloring book or children’s storybook
§ Placemat that tells the story of the water cycle, fish life,

etc.

§ “Junior Ranger” style activities and fulfillment books, and

guided tours by a City park ranger

¡

Informal and formal survey of visitors while
onsite

¡

Feedback from teachers who use the materials
regarding student learning

¡

Social media monitoring and surveying

¡

Participation in scavenger hunts, feedback from
City park ranger

Appendix C
Charrette Notes
recorded by Jeremy May, MSI.

Water Sources Goal: Visitors understand Florida and Animas as water sources, and Lake
Nighthorse as future water supply.
JB- Lake Nighthorse as a water supply: comes from the Animas. Does this matter?
RM – Florida and Animas headwaters are different (Weminuche Wilderness for the Florida vs.
not for the Animas)
CL – Zoom out from drainage basin to look globally - this water comes from the Pacific Ocean.
Looking at shifting global climate patterns, it becomes a lot bigger than our little neighborhood.
RA – Would add to this, the region: Many people don’t understand the difference between
county and city. For example, some folks in the county are already getting water from Lake
Nighthorse.
JBiggs - (In response to a question, yes the facility will continue to have educational tours).
CR – In terms of snow pack, many visitors, ex from back East, do not understand the idea of
snow pack at all. This should be included.
MK – responds that we address snow pack deeply under ‘Conservation theme’
MG – We should include an element of “snow pack as a source” on the 3-D topo map of the
sources
KK – Question: What do we want the response to experience when people see the exhibits?
Awe, excitement, etc.
MK – We want an emotional response because that way people will remember their
experience.
Assessment: How do we assess if this is effective?

Santa Rita Water Reclamation Facility Interpretation Planning Charrette

20

KK – Gamify the survey by having it at a fun kiosk where people don’t know that they are being
surveyed.
AK – It could be in the form of a ‘Quiz’ from a QR code.
CL – Agrees on interaction through the phone, because they are so available. You can see a
static thing, then with a QR code make it ‘come alive’ more with video, etc.
RA – Through Fort Lewis methods, we could probably offer some assistance. For example, Fort
Lewis students are great at data collection. They may not be able to do sophisticated analysis,
but can do certain projects
Water Quality:
Goal: Be able to answer the question: What does water quality mean to me?
Can I drink this water?
Can I play in the Water?
CH – Both of these questions are covered under regulation (Clean Water Act). I suggest taking
the spin, what is the city/ govt doing to protect me, but also, how do I feel about it? How does
it make me feel? What’s your innate reaction to ‘clean water’. Am I safe and how do I feel? Ex.
the water quality ‘chemistry and science’ during the Gold King spill was ‘fine’, but the cultural
resources were offended, on the Navajo Nation.
AK – I was asked by some folks the other day who lives ____________(where?) “If people in the
city of Durango are drinking out of the Florida River, why is it OK for us to drink from the
Animas River?”
This relates to sources.
RM – We have “Who used this water before me”. We also need “Who uses it after me?”
JL - For can fish live in this water, we should include a simple food web including BMIs (
JB – Does the outfall have odor?
JBiggs – Yes, it has a smell.
CH – In regards to “Can fish live in this water?” we have to ask, “What type of fish?” Are we
talking about natives, non-natives that can live but not reproduce, what? Maybe it should be
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living and thriving. How well are they living?
This involves water quality but also physical parameters, sedimentation, etc.
WQ Evaluation: What unique ideas can we use to figure out if people are ‘getting’ the ideas of
WQ
CC – Have we talked about what we would be asking in the proposed methods?
MK – We will go back to the stated ‘outcomes’ of the theme and base the questions on
those.
JL – Will there be a review process
CH – One way to assess what people get out of something is to see what they take away
physically. For example, if they take an informational flyer on how to reduce water use, etc.
Water
EP – We are holding an exposition at Escalante MS where students will be coming up with Allow
students to come up with an evaluation idea for the exhibits.

Water Treatment
Goal: Visitors should comprehend the machine and various issues with operation.
CH – I see the biggest problem the city has as with the wipes that clog up the lifts, prior to even
getting to the reclamation facility.
CC – Could you tie what you are saying into the headworks.
CH – Yes! Get an artist to sculpt a representation of the debris that gets filtered out at the
headwaters
TL – Are the infractions, overflows, etc publicly available?
J Biggs – yes. We are always
TL – Can we get data to show that we are more compliant (less infractions) AFTER the
new facility as compared to before.
J Biggs – We are doing additional WQ sampling to try to show this.
MM – Is there a measurement of ‘stink units’?
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CH – If you focus on the smell, and what the facility is doing about that, it might resonate,
because that’s what the people comment on (ex. in the Herald article).
IA – Consider a diagram showing where things go. Ex. what gets recycled, what goes to the
landfill, etc.
MM – Is there a measurement of ‘stink units’?
J Biggs – There is a measurement. We don’t have a, monitor out there all the time?
AI – Can we put it in a box and have it displayed?

Treatments:
Touchable map of plumbing with more detail.
Close up view of SRWRF
Simulations of WWRF

MM – A lot of people don’t understand the difference between waste water and drinking water
treatment. I think it will be beneficial to keep those separate and indicate clearly the difference,
ex with the drinking water process ending in a drinking glass and the waste water process
starting with a toilet.

Water Treatment Evaluation:
CC – What is the timeframe here?
J Biggs – There may be exhibits that we can build right away with existing funds. There
may be others that are much bigger that will take more funding or planning. Some of it we will
add as we can over the years.
MK – I am envisioning that most visitors will be outside of the plant.
CR – This sophiiticated feedback techniques are good, but I’m liking the customer service style
of “Good or Bad”. This very simple, binary choice will give us feedback from a lot more people
than will otherwise participate. Then, if you get a lot of ‘bads’, we might have to follow up.

Water Conservation
Outcomes: Users identify their own water consumption and its impacts.
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Users walk away with water conservation methods. Something other than what they have now.
CR – This will be challemging and important to help visitors from other regions to understand.
People from back East who are inundated with water will not naturally understand our water
conservation issues.
AK – Do some comparative climate graphs (ex. this is how much rain fall snows in Salt Lake,
Chicago, NYC, etc.)
Also important to communicate is the connection that less water in the river makes it more
susceptible to temperature fluctuations, contaminants, etc.
CL – Important to give people information on the uses of water. Ex. Agricultural, industrial,
domestic, etc.
KP – We have talked about having a demonstration xeric-scaped garden.
RM – There are a lot of free online programs to find to answer How much water does it take to
buy a new car, or tire, ex.
Treatment Ideas
Interactive water usage meter – compare to something known. Include
How to Change – Competitions to conserve, use existing resources (like 4-CORE)
?? – Marcie, how much use is domestic vs ag here?
MB – I saw 95% Ag around here.
RA – Note that industry and agriculture are not necessarily the same. It would be good to look
at the different types of Ag uses/ industry uses. This might help not just put people off about
the Domestic vs Ag use.
Also, I know that lawns are a big use, at least in other areas.
OT – Water conservation is ALWAYS a theme in the junior ranger books. After about 10 years,
now they get it. A lot of times they are not specific to the Park they are in.
We should offer something up as a badge or certificate for kids.
How can I change? Panel, interactive or website:
EP – Interactive exhibit with a faucet. Kids can fill up a gallon, ex, that represents average yearly
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rainfall. They pour it into a funnel that has tubes, etc that separate it out by, agricultural use,
lawns, consumption, etc. Then we can ask, where can we afford to use less?
MK – would be great if they could use outfall water for this.
IA – At a demo garden, it would be cool to talk about how landscaping can improve water
quality. This could happen by showing layers of the ground , and show what each of these layer
does to improve flow or WQ.
MG – We used something like this at the Farmington water fest. You can add and
remove different inserts to see what forest floor is like, what it would be like if it was all
asphalt, etc.
Water Conservation Evaluation
MM – For city residents, you can give a survey and say “the first 50 respondents get a credit of
a few $, etc”
MM – Something that comes to mind with all of the themes, in terms of evaluation, is that
Animas River Days happens right there every year. Conservation oriented groups already have a
corner where we set up. This could be a good venue for seeking evaluation of some sort.

Rivers Forests and Fires
Goal 1: People will understand that forests, fires, and rivers are all connected, and understand
how climate change affects these and what the City plans to do about it.
JB- it would help me to see what it looks like in an unaffected forest, a burned forest, and after
it rains.
CL – This could be like a time lapse – What does a place look like under different circumstances
SS – What does runoff look like when it comes out of a healthy forested area vs an impacted
area (say with construction but not burnt vs. a burnt forest.
OT – Have we talked about smoke or the types of smoke or the health effects?
AH – Samples, could be organized historically, of what the runoff looks like. It could have data/
information about what it was like at that time. Samples could include spring, fall, Gold King,
416 runoff, mine runoff, etc.
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CC – In the spring, pre-fire, my students graphed the animas flow for the last 100 years. The last
time it was this low was during 2002 – Missionary Ridge Fire
MG – Important to point out that wildfire is natural and that the river can bounce back from it.
RM – Yes, fires are natural, but we’ve also impacted the forest with fire management and now
we have people living in the WUI, so yes they are natural but have also been influenced by
humans.
AK – In regards to the smoke narrative, smoke from prescribed burns is significantly less toxic
than smoke from a big wildfire, and certainly different than burning houses and the associated
chemicals.
From an air quality perspective, prescribed burns are much preferred.
CH – I’ve always been impressed with the Animas River’s resiliency. This is something to
celebrate, not as an excuse
MB – I think this is especially important when talking about fire, which is a natural disturbance
and an opportunity to ‘rearrange’ post-fire.
J Biggs – Missionary ridge fire is an opportunity to point at how land recovers from fire.
Treatment Idea:
A Panel that details how our water sources, quality, treatment process, and use are impacted
by fire.
CC – To not make fire the ‘bad guy’, we might frame it as “How do fires ‘interact’ with these
things”. Pointing out the relationship and benefits of fire.
Goal 2: Visitors will understand the city’s practices that anticipate future issues (fire, drought,
climate, etc..)
RM – Nighthorse comes from the Animas, and can’t pump unless the Animas is over 260CFS. It
seems like robbing Peter to pay Paul.
J Biggs – It is really a water bank, not a source. We have rights to flow in the Animas and
Florida, but no bank.
RM – ow much of a bank is Nighthorse?
J Biggs – Nighthorse holds about 33-50% of our annual water use.
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MK – Is this important to inform visitors?
CR – I think it’s important to note that it’s a bank, not a different source.
RM - Are there color images of the river when the lake failed (above Sunny Side)
MG – There are photos but I have not seen color images.
MB – context: In the 70s there were 2 events when the river turned colors (black and
silver/grey).

Goal 3: Visitors will understand the regional trends of decreased snowpack and earlier
snowmelt.
How do we present this? Maps, data in graphs/ numbers, what else can we do?
SS – I envision a real-time stream gauge. So people can see where we are today, and compare it
to historical data.
MK – Is there a way to tell snow-pack real time?
MG – The SNOTEL sights are not super user-friendly, but you can check the snowpack
daily.
CL – Graphs that show the trends with snow and early melt off. Overlay that with population
trends and you can project into the future and it’s easy for people to see the implications. This
then gets people to look at patterns, policies, and what we are going to do when this comes to
an end.
MK CR – People will continue to move here, because it’s nice, until it’s too expensive or no longer
nice. The direct impact, so far, on our everyday life, has not been huge.
CH - I like the idea of having a model to show how a can of water, and a column of snow
CR – I like mega trends. Rather than looking at a certain year, we need to look at the last 15
years, and the trends, that will drive the tress changing. This is the challenge of scale, and
getting people to understand scale.
OT – Another impact could be an exhibit showing dust on snow impacts. Dust storms seem to
be increasing in the next few years.
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MG – There are striking photos of this
SS – Some infrared thermometers on a few different surfaces could exhibit this well.
Also, it’s pushing the runoff earlier. So peak runoff, kayaking, etc are pushed earlier, which is
something that people are bummed about
MG – This could be shown well in graphs
SS – And compare those graphs Durango tourism visitation graphs to show that people
are missing it (picture of a sad rafter)
Evaluation:
Life of the Animas:
Outcomes: Visitors will develop an emotional connection to the Animas ecosystem through
aquatic life.
Treatment Ideas: Diarama with a cross-section of life, prompting questions of: Where do fish
come from (native, non-native); threats to fish; gold medal fishery;

CC – When I saw life of the Animas, I thought of how many rapids are on it and their names, etc.
I thought of human interaction, like from a rafter’s perspective.
SS – This came out of, I asked my students to design an educational exhibit that has
something to do with the Animas, and most of them (maybe 70%) had something to do with life
in the river. So adolescents in this area seem to feel strongly connected to the life in the river.
MG – BMIs are a charismatic micro-fauna. I wonder if kids would be into blown-up images of
BMIs. At MSI’s discovery center in Silverton, kids always stopped at the bug vials. They love
them
JL – I have to advocate for the invisible life. Biofilms feed the bugs and really support everything
else. They are in the sediment, etc.
SS – If there is a spot that families can safely access the river, instead of showing a picture, have
them go get the bugs, physically. Kids like to interact with them.
KP – Students from FLC could earn some practicum hours by helping with these activities every
Saturday, ex.

Santa Rita Water Reclamation Facility Interpretation Planning Charrette

28

This river and the Big 4
MG – Understanding this needs to be a-political, can we encourage people to engage with
policy makers. Make policy makers know that this is important to people.
KK – I like resiliency as a topic. Coming from Idaho, I see that ‘They have this sad little river that
keeps being best up’ and the resiliency can be a positive piece.
MB – The WWRF is a point-source style part of the system that the city can affect. What about
us as individuals, what do we contribute as individuals (dispersed users).
MK – Ex, what do we, as individuals, add to the storm drainage.
AK – I really think we should tie back into the forest health. The fire was so huge and we should
tie it into this. We should encourage good forest management practices, either not complaining
about prescribed burns or calling politicians to request that forest management be a priority.
CC – Considering our region, can we more directly integrate indigenous knowledge and
practices. Considering we are in the 4 corners, this would be nice.
CL – Thinking on the timeline of the ancestral Puebloans and then into the mining, people are
interested in the human history.
CH – And along those lines, going back to the settlement that ALP came from.
I was at Santa Rita last weekend and saw more natives than anglos using the park.

Games and simulations: Characters through the WWRF; Scavenger Hunt; coloring book;
placemats at restaurants, ex.
CL – About the junior rangers, it would be so cool to have the Powerhouse, Wildlife Museum,
and WWRF to have some cross marketing AND similar threads, such as a junior ranger books
that goes throughout all 3. Opportunity for cross-pollination.
MG – We’ve been talking about a passport to encourage more people recreating on the lower
Animas. This could be used at the Powerhouse, Wildlife museum, and SRWRF.
IA – Some places have statues that you find (the same statue) around the city,
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Evaluation:
CL – At Nighthorse, there is a person there. Is there thought of having interpretive activities up
there, that could be tied to this?
MK – Volunteerism is probably the way to go here, such as tapping into the Unitarians. I
don’t know that the city would be able to pay a ranger.
CL – My question was more along the lines of, could Nighthorse be a 4th stop along with
these 3.
SD – Has interacted with volunteers who were collecting a survey.
MG – Raft guiding companies might be interested in getting involved in the interpretation of
the river and the SRWRF.
MK – Perhaps there is a mini-training as part of raft-guide training.
MG – Maybe the guides would just take the tour through the facility.

THANK YOU!!!!!!!

Resources and Opportunities (around the room):
AK – We are always looking for volunteers who want to be involved with Environmental
Education
CL – about 400 kids looking to do science stuff, service projects, filed trips, etc.
CR – Online learning products for college level texts. This helps.
J Biggs – A rep of the project and the city. Peoples’ participation is greatly appreciated. City is
committed to making this project the best place where you have a WRF, flagship park, and the
broader community all in one location learning.
MG – As Animas River Keeper with SJCA, I’m encouraged to see this plan is larger than just the
treatment plant, including the whole watershed.
We are trying to get more people floating on the lower Animas. We are worried about nobody
feeling connected to that stretch.
JM – MSI is always looking for volunteers. We also look for opportunities to work with students
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IA – Work with City of Durango on messaging. Happy to talk about the sustainability action plan
and the STAR communities (a national framework to measure community-wide sustainability).
Also working on resilience trainings and workshops. Hoping to instigate some conversations
about resilience.
SW – We have a newsletter that has a recap of city council meetings, and other communication
resources. See me to sign up.
JB – I’ve been part of a lot of charrettes and they seem to generate good ideas. These seems
like it has been a valuable process
JL – All of my FLC students have to do an internship before they graduate. They all learn how to
do assessments. If you are looking for interns for projects.
CC – I have a lab where we do WQ testing and like to test REAL things. Get in touch if you have
water you want tested. I also have an Enviro Engineering class and am looking for quest
speakers.
CH – We have a lot of data to offer. We’ve monitored the Animas for 25 years and may have
the most robust data set out there. Reach out and we will share the data. Also, culturally, I can’t
understate the importance of representing the tribes in this project. We do some outreach as
well, interacting with the Fort and talking interns for about 8 weeks every year.
KB – Representing 9-R, we have a lot of students looking for projects and internships.
SS – 11th grade Chemistry – we are always looking for real world projects.
TO – 6th grade science teacher and river runner for decades, lots of river experience.
SD – I craft messaging. I also work with Charlie at Riverview and could potentially work on
messaging like this with them
MB – MSI offers the Forest to Faucets teacher training yearly. We are always updating that and
starting to look into using River watch materials. We also have some volunteer days coming up,
doing seed collection at wetlands outside of Silverton.
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