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Acronyms and Abbreviations 
 
AF Acre-feet 
AFY Acre-feet per year 
AFA Air Force Academy 
AF CURE Arkansas Fountain Coalition for Urban and River Evaluation 
ATM Alternative transfer method 
BIP Basin implementation plan 
BMP Best management practices 
BOCC Board of County Commissioners 
CASFM Colorado Association of Stormwater and Floodplain Managers 
CDPHE Colorado Department of Public Health and Environment 
CFLRP Collaborative Forest Landscape Restoration Program 
Cfs Cubic feet per second 
CIP Capital improvement project 
CSC Colorado Stormwater Council 
CSU Colorado Springs Utilities 
CWCB Colorado Water Conservation Board 
DCM Drainage criteria manual 
DFSD Distributed full spectrum detention 
EMIF Energy and Mineral Impact Funds 
EPA Environmental Protection Agency 
FCWFCGD Fountain Creek Watershed Flood Control and Greenway District 
GF The Greenway Fund 
GIS Geographic information systems 
HOA Homeowner association 
HUC Hydrologic unit codes 
IGA Intergovernmental agreement 
LAVWCD Lower Arkansas Valley Water Conservancy District 
LID Low impact development 
LULA Land Use Leadership Alliance 
M&I Municipal and industrial 
MMF Monetary Mitigation Fund 
MS4 Municipal separate storm sewer system 
NGO Nongovernmental organization 
NPDES National Pollutant Discharge Elimination System 
NPS Nonpoint source (with pollution/polluter) 
NRCS Natural Resources Conservation Service 
PACOG Pueblo Area Council of Governments 
PPACG Pikes Peak Area Council of Governments 
PRI Program related investment 
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PS Point source (with pollution/polluter/discharger) 
ROI Return on investment  
SDS Southern Delivery System 
SIMP Stormwater Infrastructure Master Plan 
SME Subject matter expert 
SRC Stormwater Retention Credit 
SWENT Stormwater Enterprise 
SWMM Storm Water Management Model 
SWSI Statewide Water Supply Initiative 
TABOR Taxpayers Bill of Rights 
TDS Total dissolved solids 
TMDL Total maximum daily load 
TNC The Nature Conservancy 
TPL Trust for Public Land 
USFS United States Forest Service 
USGS United States Geological Survey 
WARSSS Watershed Assessment of River Stability & Sediment Supply 
WOD Water-oriented design 
WUI Wildland-urban interface 
 

 

  
Redwing blackbirds over Fountain Creek wetlands (© Denise Dethlefsen). 
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Introduction 
In 2017, The Nature Conservancy (TNC) contracted Innovative 
Conservation Solutions (ICS) to help the organization explore 
opportunities to support innovative and integrated approaches 
to watershed health and management in and around southern 
Colorado’s growing Front Range metropolitan regions.  Natural 
Solutions for a Communally Vibrant, Ecologically Resilient 
Fountain Creek: A Strategic Framework and Opportunities 
Analysis (Natural Solutions) is the result of that effort. 
 
Natural Solutions informs potential TNC engagements in and 
around the Fountain Creek Watershed by combining goals, 
strategies, and key actions the organization could pursue with 
examples of projects that employ nature itself as a solution to 
address watershed management challenges.  These strategic 
frameworks and prototype projects—explored through 
engagement with local stakeholders and state and national experts—are designed to align TNC 
priorities with regional needs.  They are also designed to meet specific community-relevance and 
conservation-impact objectives established as guiding criteria at the onset of the project, 
supporting efforts that: 
 

• deliver durable conservation outcomes at scale; 
• address community-identified challenges or gaps; 
• have a broad base of support; 
• build lasting capacity; 
• drive systemic change; 
• address a critical environmental challenge in the watershed; and 
• demonstrate the value of and build support for nature-based solutions. 

 

(The full set of criteria can be found in Appendix D: Gap Analysis.) 
 
Fountain Creek is tributary to the Arkansas River, which is, in turn, the second-longest tributary in 
the Mississippi River system.  The creek descends an incredible 9,475 vertical feet in just 74.5 
miles from tributary headwaters on Pikes Peak to its confluence with the Arkansas River in the City 
of Pueblo.  The 927-square mile watershed spans portions of three counties (El Paso, Pueblo, and 
Teller) and various municipalities and townships (including Colorado Springs, Fountain, Green 
Mountain Falls, Manitou Springs, Monument, Palmer Lake, Pueblo, and Woodland Park).  Fountain 
Creek is (and, for decades, has been) a nexus of conflict and cooperation between these 
communities—conflict over degradation in the watershed, which has damaged people, places, and 
nature; cooperation around the hope that the creek can become a regional centerpiece and source 
of pride once again. 
 

Gadwalls on Fountain Creek wetlands (© Denise Dethlefsen). 
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Through the opportunities 
analysis, TNC wanted to 
determine how it might: (1) 
deploy the organization’s 
diverse programmatic 
skillsets to address watershed 
needs, (2) partner with local 
groups to expand its work, 
and (3) bring new resources 
to bear on current challenges.  
A leadership team composed 
of directors and staff from 
core programmatic areas—
Lands, Freshwater, Urban 
Conservation, Forests, 
Science, and External 
Affairs—guided analysis 
development.  The leadership 
team was joined by experts 
from TNC’s North American 
Urban Program and 
NatureVest, the organization’s 
private equity arm, to inform 
opportunities.  ICS’s scope of 
work had three objectives: (1) 
educate the leadership team 
on a comprehensive range of 
issues in the watershed; (2) 

participate in community outreach, independently and with leadership team members, to assess 
needs and opportunities; and (3) work with the leadership team on a strategic framework to guide 
subsequent engagements.  Specific tasks included: 
 

• Develop a strategic foundation.  ICS familiarized itself with TNC’s state, national, and global 
priorities and state and global strategic plans—The Nature Conservancy Colorado 2015-2020 
Strategic Plan and The Nature Conservancy Shared Conservation Agenda, respectively.  (See 
Appendix A: TNC Strategic Context) 

• Explore the stakeholder ecosystem.  ICS identified public and private entities with interest 
in and/or responsibility for various aspects of watershed health and management.  A 
stakeholder ecosystem catalogue was developed.  (For a synopsis of this catalogue, see 
Appendix B: Stakeholder Ecosystem.) 

• Conduct a watershed survey.  ICS issued a survey to gauge public opinion on the relative 
importance of a range of watershed health and management activities and to identify 
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community perceptions regarding areas in need of action or investment.  (See Appendix C: 
Watershed Survey.) 

• Interview subject matter experts.  ICS interviewed subject matter experts (SMEs)—
stakeholders, potential partners, decision-makers—to further explore needs TNC could 
potentially help address. 

• Engage watershed groups.  ICS and leadership team members met with various watershed 
groups and/or members of those groups to better understand the issues groups were 
grappling with and to familiarize them with TNC’s work and the opportunities analysis.  
Examples include the Pikes Peak Regional Water Authority (PPRWA), the Arkansas Fountain 
Coalition for Urban River Evaluation (AFCURE), the Fountain Creek Watershed Flood Control 
and Greenway District (FCWFCGD), and the Greenway Fund (GF). 

• Create a gap analysis.  ICS developed a Gap Analysis, informed by the survey, SME 
interviews, and meetings with watershed groups and members of groups.  Sixty-four gaps 
were identified in the areas of science and research; planning and design; water quality; 
demand management and water supply planning; stormwater management, green 
infrastructure and detention; finance; education; forest health and fire mitigation; land 
protection or acquisition; and policy and governance.  (See Appendix D: Gap Analysis.) 

• Identify opportunity areas.  ICS and the leadership team identified the most promising 
opportunity areas for TNC based on criteria established at the onset of the project and the 
alignment between TNC’s state and global strategic plan goals and areas of need identified 
in the gap analysis.  Alignments were ranked as poor, conditional, emergent, strong, or very 
strong.  (For more detail on alignment rankings, see Appendix D: Gap Analysis.) 

• Vet opportunities with national program leaders.  ICS and members of the leadership team 
organized a week of meetings and tours with NatureVest representatives and global leaders 
in the Freshwater and Urban programs.  The purpose of these meetings was to use 
leadership as a sounding board for emerging opportunities.  This resulted in the dismissal 
of certain opportunities and the retention of others (i.e., the selected opportunity areas). 

• Conduct GIS analyses around opportunity areas.  ICS worked with TNC’s GIS team to 
develop a more objective, scientific look at opportunity areas, using a spatial ecology 
framework. 

• Finalize priority opportunity areas and explore project potential.  With opportunity areas 
identified and analyses completed, ICS and team leaders continued meeting with 
stakeholders and SMEs to explore potential projects in each opportunity area.  Projects 
were explored in light of their alignment with the guiding criteria.  In some cases, 
prospective project costs were explored.  An internal document, Natural Solutions for a 
Communally Vibrant, Ecologically Resilient Fountain Creek: Project Supplement (Project 
Supplement), provides a synthesis of a selection of project opportunities. 

• Develop final report.  Working with the leadership team, ICS developed the Natural 
Solutions report to summarize issues and opportunities and outline goals, strategies, and 
key actions for TNC moving forward. 
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Three opportunity areas emerged as TNC priorities.  They are: 
 

1. Engage land managers, communities, and private businesses in building a more proactive 
culture of forest and fire management—one that builds fire-adapted communities, improves 
wildfire response, enhances landscape resilience, and increases the pace and scale of forest 
restoration across 200 square miles of Fountain Creek’s western tributary drainage areas. 

 
2. Support regional partners in creating new delivery mechanisms for stormwater 

management and channel restoration projects—especially green infrastructure projects—by 
combining community capacity-building assistance that activates key policy levers with on-
the-ground demonstrations that catalyze more sustainable development. 

 
3. Support collaborative efforts to protect and restore Fountain Creek through the 

development of scientifically grounded stream management plans and decision-making 
tools—products that build consensus for restoration needs and priorities, create actionable 
lists of projects, and open doors to new funding opportunities for watershed partners. 

 
These priorities and associated watershed activities are cross-cutting in nature and will draw upon 
the expertise of multiple programs (e.g., Lands, Freshwater, Urban Conservation, Forests, Science, 
and External Affairs) to support the range of undertakings required to improve the conditions in 
Fountain Creek for people and nature. 
 
 

 
  

TNC LEADERSHIP TEAM 
 

Rob Addington, Landscape Ecologist, The Nature Conservancy, Colorado Program 
Aaron Citron, Natural Resources Policy Advisor, The Nature Conservancy, Colorado Program 
Kirsten Evans, Urban Water Lead, North America, The Nature Conservancy 
Christopher Hawkins, Urban Conservation Program Manager, The Nature Conservancy, Colorado Program 
Amanda Jachym, Associate Director of Philanthropy, The Nature Conservancy, Colorado Program 
Jason Lawhon, Director, Forest Restoration and Fire Program, The Nature Conservancy, Colorado Program 
Paige Lewis, Deputy State Director/Director of Conservation, The Nature Conservancy, Colorado Program 
Matt Moorhead, Southeast Colorado Project Director, The Nature Conservancy, Colorado Program 
David Ray, Director of Lands, The Nature Conservancy, Colorado Program 
Rowan Roderick-Jones, Director of Urban Green Infrastructure Partnerships, NatureVest 
John Sanderson, Director of Science, The Nature Conservancy, Colorado Program 
Heidi Sherk, Director of External Affairs, The Nature Conservancy, Colorado Program 
Nancy Smith, Director of Water, The Nature Conservancy, Colorado Program 
Brian Tavernia, Spatial Ecologist, The Nature Conservancy, Colorado Program 
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Executive Summary 
Citizens of the Pikes Peak region are concerned about the condition of Fountain Creek and its 
tributaries.  Unnatural flooding, erosion, water contamination, and channel degradation are laying a 
heavy price tag on communities and damaging people’s health, security, and quality of life.  
Southern neighbors in the watershed are equally if not more alarmed by these developments, 
whose impacts are often magnified the further one travels downstream.  What all basin residents 
have in common, in addition to the 
water that connects them, is a desire 
to see the situation rectified.  They 
want to reside in communities that are 
vibrant, clean, and safe—where 
watercourses are thoughtfully 
integrated into the built environment 
and where river systems and natural 
areas are protected both within and 
beyond the confines of cities. 
 
For more than 50 years, The Nature Conservancy (TNC) has helped Colorado communities create 
places where people and nature thrive together.  During this time, it has conserved more than one 
million acres of land in the state, protected and restored 1,000 river miles, led scientific 
undertakings to guide Colorado’s first water plan, and established an elite fire team (the Southern 
Rockies Wildland Fire Module) that has become nationally renowned.  As a global organization 
operating in 72 countries, many of the places TNC works in are increasingly urban.  And around the 
globe, TNC’s growing Urban Program is demonstrating that nature itself can be a foundation and 
driving force for urban resiliency—making the planet’s cities decidedly healthier, more cost-
efficient, and more economically competitive. 
 

The introduction of TNC’s Urban Program to the State of 
Colorado, coupled with the organization’s long track record of 
conservation success in El Paso, Pueblo, and Teller counties, 
creates new opportunities for the organization to work with 
communities in the Fountain Creek Watershed—helping them tap 
into the promise nature holds to address the watershed’s im-
balances.  Natural Solutions for a Communally Vibrant, Ecologically 
Resilient Fountain Creek: A Strategic Framework and Opportunities 
Analysis (Natural Solutions) informs the potential for this work.  
Natural Solutions presents both strategic frameworks through 
which the organization can operate and project opportunities.  It 
outlines paths to achieve a vision of a healthy, functioning 
Fountain Creek Watershed, where nature itself is integrated as a 
solution to watershed management challenges and where the 
resulting conditions support human health, safety, and quality of 
life; reduce wildfire risk and increase natural floodwater capacity; 

VISION: A healthy, functioning Fountain Creek Watershed, 
where nature itself is integrated as a solution to watershed 
management challenges and where the resulting conditions: 
 

• support human health, safety, and quality of life; 
• reduce wildfire risk and increase natural floodwater capacity; 
• preserve, restore, and expand habitat for wildlife; and, ultimately, 
• become a source of pride for communities across the greater Pikes 

Peak region for generations to come. 

A small open space on a Fountain Creek 
tributary in the City of Colorado Springs. 
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preserve, restore, and expand habitat for wildlife; and, ultimately, become a source of pride for 
communities across the greater Pikes Peak region for generations to come. 
 
The stakeholder survey, subject matter expert (SME) interviews, and literature review conducted for 
the opportunities analysis reveal five key challenges that stand in the way of making this vision a 
reality.  These challenges stem from the fact that communities in the watershed: (1) have 
significantly altered Fountain Creek’s natural hydrological regimes; (2) subsequently live with 
unnatural flooding, erosion, and water quality problems that are exacerbated by the region’s 
unique geomorphology; (3) face catastrophic wildfire danger, caused by decades of fire 
suppression, which could aggravate these problems by orders of magnitude; (4) have not fully 
understood or have neglected critically needed reforms; and (5) face significant capacity deficits in 
attempting to correct these problems. 

KEY CHALLENGES 
 

1. Significantly altered hydrological regimes.  There is too much 
water in Fountain Creek.  Annual flow volume is approximately 
three times what it was historically.  Imported Colorado River 
water, groundwater pumping, and stormwater runoff all contribute 
to increased base and peak flows. 

2. Flooding, erosion, and water quality problems—exacerbated by a 
unique geomorphology.  Unlike the Platte or the Big Thompson 
rivers, Fountain Creek is not well adapted to support these 
increased flows, which, in the loose, sandy soils of the basin, cause 
significant erosion, sediment loading, and water quality problems. 

3. Catastrophic wildfire, which can aggravate these problems by 
orders of magnitude.  The flooding that follows severe forest fires 
can multiply flow volumes in affected reaches by orders of 
magnitude, as the Waldo Canyon Fire demonstrated.  Sediment 
loads can increase several hundredfold. 

4. Misunderstood or neglected reforms.  The general public has 
limited understanding of the causes or extent of the basin’s 
problems; the obligations of public entities under the Clean Water 
Act; or the relationship of planning, growth, and taxation to 
needed resolutions.  Required reforms are not always politically 
expedient and sometimes fail to get the support of key officials. 

5. Capacity deficits.  The resources to address a backlog of projects—
much less advance proactive management actions moving 
forward—do not exist. 

 
 

Top: flooding in the City of Manitou Springs after the Waldo Canyon Fire     
(© Cheyene Grow).  Center: floodwaters cover a farmer’s field near the  
City of Fountain (© Ferris Frost).  Bottom: an eroded bank threatens utility infrastructure near the El Paso-Pueblo County line (© Ferris 
Frost).  Repairs to this bank are estimated at $5.6 million.  It is one of 215 bank stabilization projects required south of Colorado Springs. 
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While it is difficult to grasp the 
“total package” of projects, 
reforms, and financing required 
to meet these challenges, 
interviews with subject matter 
experts and a review of the 
literature revealed three basic 
principles communities across 
the basin can adopt, which—if 
embraced on a wholesale 
basis—would drive significant 
improvements in the watershed 
and help bring a new vision of 
Fountain Creek into being.  The 
principles are: (1) restore forest 
health and stabilize banks and 
channels; (2) expand green 
infrastructure and improve 
detention; (3) reduce water 
demand and increase water 
reuse. Restoring forest health 
and stabilizing banks and 
channels helps address the 
serious sedimentation 
problems in Fountain Creek—
with healthy forests reducing 
the potential for catastrophic 
wildfires to load tributaries 
with sediment due to 
subsequent post-fire erosion (a 
preventative measure with 
many additional benefits for 
communities and nature) and 
bank stabilization mitigating 
much of the active erosion and 
sedimentation currently 
occurring in the watershed (a 
corrective measure).  
Expanding green infrastructure 
(including low impact 
development practices) and 
improving detention helps 

PRINCIPLES TO GUIDE COMMUNITIES 
 

1. Restore forest health and stabilize banks and channels.  
Restoring forest health and stabilizing banks and channels are 
the two activities most needed to address the serious erosion and 
sedimentation problems in Fountain Creek.  Healthy forests 
reduce the potential for catastrophic wildfires to load tributaries 
with sediment due to subsequent post-fire erosion (a preventative 
measure).  Bank stabilization mitigates much of the active erosion 
and sedimentation currently occurring in the watershed (a 
corrective measure).  Additionally, these efforts create other 
shared benefits, such as water supply protection, improved water 
quality, protection of life and property, habitat preservation, and 
revenue security for the region’s recreation and tourism 
industries. 

2. Expand green infrastructure and improve detention.  The same 
loose, sandy soils that contribute to channel instability in 
Fountain Creek offer exceptional opportunities to absorb and 
treat stormwater.  Whether the focus is new development, urban 
redevelopment, or better water management on agricultural 
lands, green infrastructure development will be a bellwether of 
successful western communities in the 21st century.  Green 
infrastructure uses nature to manage stormwater through an 
approach that “protects, restores, or mimics the natural water 
cycle.” Examples of green infrastructure include: downspout 
disconnection, rainwater harvesting, rain gardens, planter boxes, 
bioswales, green streets and alleys, green parking, urban tree 
canopies, floodplain restoration/expansion, and land 
conservation. 

3. Reduce water demand and increase water reuse.  Communities in 
the West typically think about demand reduction to address water 
supply shortages.  In the Fountain Creek Basin, per capita 
municipal demand reduction serves an additional purpose: less 
water used equates to a more stable hydrological system.  More 
efficient indoor use equates to lower volume return flows in 
Fountain Creek.  But even with active conservation measures in 
place and per capita demand reduction achieved, overall water 
use in basin communities will increase.  Since the water that 
supports new growth is non-native, the key is not only 
conservation but uncoupling the relationship between imported 
water deliveries and return flows.  Reuse is key, and this can 
happen at a variety of scales (from the household to the utilities 
scale) and through a variety of disciplines (from planning and 
design to legislative policy reform). 



 

 12 

NATURAL SOLUTIONS 
 

Floodwaters emanating 
from El Paso County fill 
an irrigation ditch to the 
south, bringing 
excessive contamination 
and urban refuse with 
them. 
 
Photos © Ferris Frost. 

manage stormwater and improve channel flow and function by restablishing, to the greatest extent 
possible, the pre-development hydrology of sites.  Reducing water demand and increasing water 
reuse helps uncouple the relationship of growth to increased flow in Fountain Creek by reducing 
return flows from indoor municipal and industrial (M&I) use. 
 
The question is how to activate these actions in different parts of the watershed to achieve the 
desired result.  Communities face hundreds of millions of dollars in stormwater infrastructure and 
forest restoration backlogs.  They are beginning to undertake bank stabilization projects to address 
erosion and sedimentation problems and design flood control projects to reduce the 100-year peak 
flood discharge where Fountain Creek enters the City of Pueblo—projects that also have price tags 
in the hundreds of millions.  How can communities ensure these efforts will be durable given 
Fountain Creek’s highly altered hydrological/geomorphological regimes?  Will bank stabilization 
projects succumb to future floods?  Will flood control projects in the lower watershed adequately 
address future upstream watershed realities?  An integrated, whole-systems approach needs to 
address not just the symptomatic problems inherent in this highly altered system (e.g., eroded 
banks) but the underlying causes that created these problems in the first place (e.g., altered base 
flows, more volatile peak flows, fire-prone forests, etc.). 
 

 
 
While TNC cannot address every key challenge or help communities adopt every guiding principle, 
the opportunities analysis revealed three high-leverage opportunity areas where TNC is well 
positioned to advance more integrated, whole-systems approaches to watershed restoration and 
management.  The opportunities are: (1) engage land managers, communities, and private 
businesses in building a more proactive culture of forest and fire management—one that builds 
fire-adapted communities, improves wildfire response, enhances landscape resilience, and 
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increases the pace and scale of forest restoration across 200 square miles of Fountain Creek’s 
western tributary drainage areas; (2) support regional partners in creating new delivery 
mechanisms for stormwater management and channel restoration projects—especially green 
infrastructure projects—by combining community capacity-building assistance that activates key 
policy levers with on-the-ground demonstrations that catalyze more sustainable development; and 
(3) support collaborative efforts to protect and restore Fountain Creek through the development of 
scientifically grounded stream management plans and decision-making tools—products that build 
consensus for restoration needs and priorities, create actionable lists of projects, and open doors to 
new funding opportunities for watershed partners. 
 

TNC OPPORTUNITIES 
 

While TNC cannot address every key challenge or help communities adopt every guiding principle, the opportunities 
analysis revealed three high-leverage opportunity areas for the organization. 
 
Opportunity Connection to Key Challenges and Guiding Principles 

 
1. Engage land managers, communities, and private 

businesses in building a more proactive culture of 
forest and fire management—one that builds fire-
adapted communities, improves wildfire response, 
enhances landscape resilience, and increases the 
pace and scale of forest restoration across 200 
square miles of Fountain Creek’s western tributary 
drainage areas. 
 

Landscape-scale approaches to forest restoration and fuels 
reduction work are lacking in the Upper Fountain Creek 
Watershed.  Cross-boundary, multi-stakeholder, coalition-
driven efforts are needed, and these efforts need to be 
supported by reliable, long-term annual funding.  TNC has 
led and supported forest-focused watershed coalitions 
around the globe and created water funds to support the 
work of these coalitions over decades. 

2. Support regional partners in creating new delivery 
mechanisms for stormwater management and 
channel restoration projects—especially green 
infrastructure projects—by combining community 
capacity-building assistance that activates key 
policy levers with on-the-ground demonstrations 
that catalyze more sustainable development. 
 

TNC has helped North American cities develop stormwater 
infrastructure faster, at greater scale, and at lower cost.  
Private capital supports much of this activity while creating 
return on investment (ROI) for investors.  Green stormwater 
infrastructure can help communities address flooding, 
erosion, and water quality problems by sustaining or 
reestablishing the pre-development hydrology of sites.  
Channel restoration, a TNC niche, builds on these efforts. 
 

 
3. Support collaborative efforts to protect and restore 

Fountain Creek through the development of 
scientifically grounded stream management plans 
and decision-making tools—products that build 
consensus for restoration needs and priorities, 
create actionable lists of projects, and open doors 
to new funding opportunities for watershed 
partners. 
 

While TNC’s Colorado Chapter does not undertake work 
pertaining to certain guiding principles (e.g., demand 
management, water reuse) it does help communities across 
the state develop stream management plans that built 
consensus for restoration activities and create roadmaps for 
the “total package” of projects, reforms, and financing 
required to bring watersheds back into balance.  In Fountain 
Creek, this will likely include a combination of demand 
management and reuse strategies, green infrastructure, grey 
infrastructure, forest restoration work, etc. 
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TNC’S GEOGRAPHIC PRIORITIES IN THE FOUNTAIN CREEK BASIN: (1) forest restoration in upper Fountain Creek; (2) stormwater 
management in and around Colorado Springs; and (3) riparian, streambank, and channel work in Lower Fountain Creek. 

 

             
 
 
 
 
 
The scale of watershed problems in the Fountain Creek Basin is one that TNC cannot unilaterally 
solve, but TNC offers a uniquely-scientific, globally-tested, and apolitical approach that can guide 
the efforts of multiple stakeholders to stabilize hydrological regimes, reduce erosion and 
sedimentation, improve water quality, and restore the watershed within the context of new urban 
realities.  Natural infrastructure will be an important, cost-effective component of the solutions 
that bring the Fountain Creek system back into balance; and TNC’s ability to link natural 
infrastructure solutions to innovative conservation financing offers an important service to 
communities where capacity deficits are great. 
 
In the areas of urban water management and forest health TNC is poised to make immediate and 
substantive impacts in the watershed.  It can align natural infrastructure projects with other 
important regional objectives, including: existing and planned engineering projects designed to 
stabilize banks and channels; the parks, open spaces, and trails that residents love; and areas 
important to the tourism economy of the Pikes Peak region, where 23 million annual visitors 
support 17,000 jobs and contribute $56 million annually in local tax revenues (Colorado Springs 
Convention & Visitors Bureau, 2018).  Over the long-term, TNC can work with regional partners on 
science-driven planning efforts that build consensus for watershed restoration and management 
priorities.  Eventually, the science that identifies solutions and the proof of concept that 
implementation provides can be used to build a better understanding and appreciation—among 
decision makers and the voting public—of what is required to bring human and natural systems 
into balance.  This, in turn, can generate support for needed resources at the municipal and county 
levels, and for the Fountain Creek Watershed Flood Control and Greenway District (FCWFCGD)—the 
region’s local water authority—as well. 
 
By partnering with others, working creatively to address key challenges, and executing projects 
that embrace guiding principles, TNC can help make the Fountain Creek Watershed one of the 
region’s great assets once again.  

Photos left to right © John Wark/Airphoto NA; FCWFCGD; Denise Dethlefsen. 
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Key Challenges 
TNC works with communities around the world to restore river systems.  It leads efforts to 
reestablish the water quality, flow volume, and flow variability that support environmental 
processes people and nature rely upon.  In the Intermountain West, this usually means finding 
creative, collaborative ways to put water back into streams whose flows have been depleted for 
food production, domestic consumption, or 
industrial use.  Fountain Creek is unique among 
Intermountain West waterways where TNC 
works.  No in-stream, environmental water 
deficit exists.  In fact, the opposite is true.  There 
is approximately three times as much water in 
the system today as existed historically, and 
what was always a highly variable, flood-prone 
system has become much more volatile.  These 
changes present as, or are exacerbated by, five 
key challenges, revealed in the survey, SME 
interviews, and literature review. 
 

1. Altered Hydrological Regimes 
Fountain Creek used to be an ephemeral stream, dry in different places at different times of the 
year.  Today, it is a perennial stream.  The growth of agriculture and urban populations within the 
Arkansas River Basin (of which Fountain Creek is a tributary) necessitated supply augmentation.  
(The Arkansas Basin houses approximately 20% of the state’s population but supplies only about 

6% of the state’s annual water 
yield (Nichols, 2011, p. 2).)  
Today, ten major transbasin 
diversions bring water from the 
Gunnison and Colorado River 
basins into the Arkansas, serving 
both farms and cities.  Reservoir 
construction increased storage 
capacity for all users; and, 
beginning in the 1970s, 
significant agricultural-to-
municipal water transfers in the 
Lower Arkansas Valley and 
elsewhere helped to further 
augment the supplies of growing 
cities like Colorado Springs and 
Pueblo.  Groundwater pumping 
also supported the growth of 
cities and unincorporated areas. 

Supply system graphic from Colorado Springs Utilities.  Many communities in the 
Fountain Creek Basin derive water supplies from sources on Colorado’s Western Slope.  
Transbasin water is conveyed via pipeline, treated, and used.  After use, a majority of 
that water becomes effluent.  Sewage is treated and discharged into Fountain Creek as 
“new,” nonnative water.  Accordingly, urban growth in Fountain Creek is coupled with 
increased flows. 

WHAT STAKEHOLDERS SAID 
 

Fountain Creek was ephemeral. Now it runs year-
round. This system is out of balance. I don't know how 
to balance these things out, but we do need to balance 
them out. We need to look at the system holistically. 
 — Michael Fink 
 

We've turned Fountain Creek into Fountain River. 
 — Jeff Chostner 
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Under this dynamic, there arose in the Fountain Creek Watershed, a correlation between water 
demand, increased base flows, and more volatile peak flows.  A portion of imported water and 
groundwater, following use, becomes wastewater and, after being processed by wastewater 
treatment plants, is discharged into Fountain Creek as “new water.”  The impervious surfaces 
created by residences and businesses create additional flows into Fountain Creek in the form of 
stormwater runoff.  Today, for every 1.0 acre-foot (AF) of water that is imported (an amount that 
serves approximately two single family homes for one year), 0.85 AF is added to the Fountain 
Creek system.  0.6 AF is added in the form of treated effluent (return flows).  0.25 AF is added in 
the form of stormwater runoff generated by homes roads, sidewalks, parking areas, etc. (Wright 
Water Engineers, Inc., 2015, p. 62). 
 
Accordingly, an average of 110,000 acre-feet per year (AFY) flows down Fountain Creek today 
compared to 38,000 AFY prior to 1970.  With growing populations, expanded storage capacity, and 
increased water usage, flows may continue to increase.  Colorado Springs’ Southern Delivery 
System (SDS) alone has the potential to contribute an additional 46,000 AFY (increasing annual 
flows to 156,000 AFY) by the year 2046 (Wright Water Engineers, Inc., 2015, p. 50).  In addition, the 
expansion of impervious surfaces throughout the basin, coupled with a lack of stormwater 
infrastructure or neglected infrastructure, has created higher peak volumes during storm events, 
severe erosion, loss of life, property damage, water quality impacts, and habitat destruction.  (US 
Army Corps of Engineers, 2009, section 1, p. 4).  A major shift in the rainfall-runoff response 
occurred after 1980, when rainfalls across the basin began to produce higher, more volatile, 
streamflow than before 1980—due, in large part, to the expansion of impervious surfaces. 

WATER SUPPLY, GROWTH & HYDROLOGICAL MODIFICATION.  In the Pikes Peak region, approximately 1.0 AF of 
imported water (or groundwater) is needed to serve two new single family homes for one year.  0.6 AF is added to 
Fountain Creek in the form of treated effluent (return flows) from those homes; 0.25 AF is added from stormwater 
runoff generated by the impervious surfaces those homes (and the infrastructure that serves them) create. 
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Expanding impervious surface, possibly in combination with 
increased base flow, has altered the rainfall-runoff response 
in Fountain Creek.  The change is illustrated through a plot of 
cumulative streamflow (USGS Station 07106500, Fountain 
Creek at Pueblo) against cumulative precipitation (Colorado 
Climate Center Station 51778, Colorado Springs WSO).  The 
plot shows a significant shift in runoff around 1980, with 
contemporary rain events producing more runoff (and 
inherent potential for more severe flood events) than their 
historic equivalents.  Analysis compiled by Brian Tavernia, 
Spatial Ecologist, TNC. 

Between 1992 and 2000, the 
impervious surface area in the 
Fountain Creek Basin increased 
from 17 mi2 to 23 mi2 near 
Manitou; 27 mi2 to 45 mi2 in the 
Monument Creek drainage 
upstream from Cottonwood Creek; 
and 111 mi2 to 153 mi2 around 
Security.  This represents 25% to 
40% increases in impervious 
surfaces in these areas in less than 
20 years (Edelmann et. al., 2002). 
Right: Developing areas across the 
basin (blue hatching) will continue 
to add impervious surface, affecting 
stormwater runoff regimes.  Runoff 
curves illustrate how a greater 
percentage of water will flow from 
(rather than infiltrate) surfaces in 
different catchment areas.  
Increasing infiltration, through 
open space preservation, green 
infrastructure, and LID will be 
critical to managing water in 
developing areas (USACE, 2009, 
section 2, p. 14, 15). 

Existing Runoff Curve Numbers Future Runoff Curve Numbers 
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2. Erosion, Sedimentation, Water Quality 
 

 
 
Many people are surprised to learn that it is this one-two punch—not just the flood events, but the 
increased daily volume—that is damaging people, communities, and nature.  Floods capture 
people’s attention, but the changes associated with continuous, elevated flows are considered by 
many experts to be the dominant force changing channel morphology today, (Edelmann et. al., 
2002, p. 50).  Fountain Creek is characterized primarily by fine sediments, and much of the 
watershed is composed of loose, sandy soils (and decomposed granite in the upper reaches), which 
are easily mobilized by stormwater runoff.  
Storm events increase erosion and the 
transport of sediment.  Higher base flows 
change the amount and size of sediment 
that is suspended, transported, and 
deposited—altering channel morphology.  
This in turn, initiates a “series of responses 
as the channel adjusts to those changes,” 
(Edelmann et. al., 2002, p. 50).  How do 
these changes manifest?  Bank erosion and 
collapse in Fountain Creek has created 
miles of cliff-like walls along stream 
channels, some fifty feet tall.  Hundreds of 
acres of land have been lost.  Efforts to 
stabilize or armor banks in one location 
often end up altering flows and causing 

WHAT STAKEHOLDERS SAID 
 

The stream needs a lot of work.  It is 303 listed for E. coli, primarily due to urban runoff and agricultural 
practices.  The E.coli can settle in the river sediment until high flows flush them with the sediment, causing 
high concentrations during storm events. Fountain Creek also has large concentrations of selenium in the 
lower reach, arsenic in the upper reach, manganese, iron…all these contaminants are picked up from the soils 
and runoff, where they are naturally occurring. —Nancy Keller 
 
Water quality is a huge focus.  But water quality is more than just a point source issue.  The majority of the 
problem is non-point source.  I'm a superintendent and treatment operator.  Our wastewater treatment plant 
borders…cattle grazing downstream.  There's agriculture, lawn fertilizer, [homeless camp issues].  Why is the 
burden being placed on dischargers when non-point source is the biggest issue? —Kip Peterson 
 
Look at Clear Springs Ranch, the plantings, the clay detention areas…they were all wiped out.  Look at the Air 
Force Academy…drainage areas that were just low-lying areas [before the recent floods] are now six feet deep 
and thirty feet wide. —Nancy Keller 

Bank erosion south of Fountain.  Repairing and stabilizing this 
bank has a price tag of $5.6 million.  It is one of 215 identified 
bank stabilization projects south of Colorado Springs. Photo © 
Denise Dethlefsen. 
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new erosion or deposition issues in other locations.  Problems travel. 
 
The amount of sediment being discharged at the City of Fountain due to the significant erosion 
occurring in the upper watershed has increased 412% in the last 40 to 50 years.  These sediments 
get deposited (“stuck”) in the lower watershed between Fountain and Pueblo (an increase of 434%) 
until a large flood comes and carries the sediment into the Arkansas River (an increase of 374%) 
(USACE, 2009, section 2, p. 2-29; Wright Water Engineers, Inc., 2015, p. 62).  This sediment impacts 
downstream geomorphology and water quality and contributes to the filling of John Martin 
Reservoir, a federal facility operated by the Bureau of Reclamation and a critical piece of 
infrastructure helping Colorado meet its obligation to provide water to Kansas under the Arkansas 
River Compact. 
 
Water quality in Fountain Creek is significantly affected by stormwater runoff and changes in flow 
regimes as well, and the creek is listed as an impaired water body under Section 303(d) of the 
Clean Water Act.  Nutrients (e.g., nitrogen, phosphorus) from fertilizers and animal waste in both 
urban and agricultural contexts; trace elements present in soils (e.g., selenium, arsenic); E. coli and 
fecal coliforms from degraded leach fields and other sources of human and animal waste; and 
semivolatile organic compounds from automobile engine exhaust, asphalt, crude oil, coal, creosote, 
tar, and other substances… all these are mobilized in stormwater runoff and carried downstream in 
the augmented flows in the creek's main channel (Edelmann et.al., 2002, p. 12-41). 
 
All of this equates to planning uncertainties, greater risks for people and nature, and greater 
expenses borne by local, state, and federal governments. 
 

 

 

  

Confluence of Fountain Creek (right) and the Arkansas River (left).  The photo illustrates the heavy sediment 
loads being carried by Fountain Creek.  The amount of sediment being discharged due to significant erosion in 
the upper watershed has increased 412% at the City of Fountain in the last 40 to 50 years…374% at the 
confluence.  Photo courtesy of Wright Water Engineers. 
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3. Catastrophic Wildfire Risk 
 

 
 
Nothing exacerbates these water quality and quantity problems more than catastrophic wildfire.  
Forests in the Pikes Peak region are extremely vulnerable to catastrophic wildfire and the negative 
impacts of post-fire flooding due to decades of fire suppression, heavy fuel loads, highly erodible 
soils, and steep slopes.  This became starkly apparent to the cities of Manitou Springs and Colorado 
Springs following the Waldo Canyon Fire, which burned at such high severity in places that it 
eliminated stabilizing forest vegetation and turned soils into a glass-like surface that water 
couldn’t penetrate.  The amount of water flowing into Colorado Springs via Upper Fountain Creek 
before the fire was 2,500 AFY.  That water carried approximately 90 tons of sediment.  After the 
Waldo Canyon fire, nearly 5,000 AFY of water flowed through the Upper Fountain.  It carried 25,000 
tons of sediment—a nearly 300-fold increase (Rosgen, Rosgen, Collins, Nankervis, & Wright, 2013, 
p. 23, 64).  When considering efforts to prevent erosion, flooding, sediment loading, and water 
contamination, the value provided by good forest management practices may exceed the costs of 
robust, highly functional urban stormwater management systems throughout the region—to say 
nothing of the avoided costs achieved by protecting life and property (Jones, 2017, p. 72-75). 
 

         

WHAT STAKEHOLDERS SAID 
 

I don't think you can put enough emphasis on this.  There is a bullet on the Fountain Creek Watershed.  This 
area has had horrible fires.  It faces incredible risk.  The post-fire-recovery time in the watershed above Fort 
Collins is three to four years.  Due to the sandy soils and other conditions in the Fountain Creek Watershed, 
recovery time is much longer…a generation or more. –Chris Sturm 
 
My perception is that the risk of wildfire for our community and a good portion of the Fountain Creek 
Watershed is significant.  We have seen the impact of fire and effects of post-fire flooding and erosion from 
both the Waldo Canyon and Black Forest fires.  Those events put that risk in clear focus for Utilities. —Mark 
Shea. 
 
[In terms of] fire mitigation work, the need is always greater than capacity. —Doug Hollister 

The Waldo Canyon Fire (left) © John Wark/Airphoto NA; and post-Waldo flooding in Manitou Springs (right) © Cheyene Grow. 



 

 21 

NATURAL SOLUTIONS 
PARTNERS, OPINION LEADERS, GRANTEES 

4. Deficits in Capacity 
 

 
 
The establishment of a Stormwater Enterprise (SWENT) in Colorado Springs in 2005 funded 
drainage studies, revisions to the city’s drainage criteria manual, and capital improvement projects 
at approximately $15.2 million per year. SWENT was eliminated in 2009 when voters in Colorado 
Springs elected to phase out enterprise fees.  An effort to create the Pikes Peak Regional Drainage 
Authority (Ballot Initiative 1B) was rejected by the El Paso County electorate in 2014.  Shortly 
thereafter, the U.S. Department of Justice—following Clean Water Act violation notices issued by 
the U.S. Environmental Protection Agency (EPA) and the Colorado Department of Public Health and 
Environment—took legal action against the city.  Pueblo County and the Lower Arkansas Valley 
Water Conservancy District (LAVWCD) joined the suit.  Pueblo County, which bore the brunt of the 
flooding and water contamination caused by neglected infrastructure and management in Colorado 
Springs, stood poised to revoke the 1041 permit Colorado Springs required to make SDS 
operational.  A 2016 intergovernmental agreement (IGA) was penned to resolve the issue.  Through 
the IGA, the city committed $460 million over a 20-year period to address stormwater 
infrastructure project backlogs.  A stormwater fee was subsequently passed by voters in 2017. 
 
There is a common perception (especially among El Paso County electorate) that new stormwater 
funding commitments by the City of Colorado Springs and the dedication of a $50 million 

WHAT STAKEHOLDERS SAID 
 

The biggest thing missing in the Fountain Creek Basin is an Urban Drainage and Flood Control District.  The 
stuff Urban Drainage did over many years did exactly what it was designed to do in [the 2013 floods], and a 
lot of disaster was mitigated because of that.  The Fountain Creek District is always scrambling for 
funds…they submit an application to every grant cycle I have.  If voters approved a tax they could do what 
Urban Drainage has done.  Otherwise we [won't see those kind of solutions implemented]. —Chris Sturm 
 
The typical response [to manage stormwater] is to tax through the local government.  Combine TABOR with 
Colorado Springs—which has its own [form of] TABOR that is even more restrictive than the state—and doing 
this becomes [incredibly difficult].  To my relief and others, we were able to pass the stormwater fee.  That is 
a huge accomplishment, but the amount of revenue we are talking about is not going to achieve the kind of 
thing that the Greenway Foundation and Denver Urban Drainage are doing.  We have a 195-square-mile city.  
About 30% of all project needs are being met by the new fee, if you look at the list of projects identified by 
CH2M Hill.  Only $220 million of the $460 IGA commitment goes to projects.  The other dollars are to meet 
MS4 obligations. —Richard Mulledy 
 
The [Fountain Creek] District wants to come before the region for mill levy support.  That is going to be tough.  
For that to be effective there should be projects developed in all the jurisdictions that the local jurisdictions 
can see…local projects, with signage. [In the interim,] we need to reach out to any funding sources that we 
can.  You know how it is for municipal projects…there's just not enough money.  Looking holistically at grants 
and partnership opportunities is critical.  You also end up with more creativity. —Coreen Toll 
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Monetary Mitigation Fund (MMF) by Colorado Springs Utilities (CSU) to FCWFCGD for erosion and 
flood control (a condition of the 1041 permit) will supply the needed resources to address the 
problems that have arisen from years of neglect.  This is erroneous.  Rather, the stormwater fee and 
the MMF are important first steps—compelled through legal actions and 1041 judicial powers—that 
will support the broader fiscal, policy, and land use reforms required to remediate watershed 
degradation and instill better water management practices moving forward.  Deficits in capacity 
remain extensive. 
 
More than $1 billion in stormwater infrastructure project backlogs and flood restoration projects 
exist in the Fountain Creek Basin.  The bulk of these lie in Colorado Springs (some estimates place 
the figure at more than $1 billion for Colorado Springs alone) and in the main channel of Fountain 
Creek between Colorado Springs and Pueblo (Zubeck, 2018, para. 2).  Over a 20-year period, 
Colorado Springs’ stormwater fee will address approximately 30% of the backlog of 239 
stormwater capital improvement projects (CIPs) identified within the city, meaning nearly 170 
backlogged projects will go unfunded for 20 years under current conditions.  Additional stormwater 
project backlogs exist in El Paso County that the city’s fee will not address. 
 
Likewise, the $50-million MMF—
providing five $10-million payments 
over a five-year period beginning in 
2017—will seed flood control and 
erosion control projects on Fountain 
Creek but will not come close to 
meeting identified needs.  Preliminary 
flood control options studies place 
flood control construction estimates 
in the lower Fountain Creek channel 
at $160 - $240 million; and, in a total 
inventory of 215 required bank 
stabilization projects, the 18 highest-
priority projects alone have a total 
cost estimate of $37.6 million (Matrix 
Design Group & THK Associates, 
2017, p. 12).  FCWFCGD has one part-
time director at present and no permanent funding source.  By comparison, Denver Urban Drainage, 
which serves a territory only slightly larger than that of the Fountain Creek District, has 30 staff, a 
$30-million/year annual budget, and no comparable infrastructure backlogs—meaning money is 
spent proactively developing and maintaining water management infrastructure and addressing 
new water management needs as growth occurs in the region.  FCWFCGD has the ability to levy up 
to a 5-mill tax in El Paso and Pueblo counties, with each mill generating slightly over $7 million. 
 

  

Produce grown in the Fountain Valley, courtesy of Frost Farm. 
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5. Gaps in Understanding 
 

 
The greatest challenge in Fountain Creek may be building water literacy (at multiple levels—from 
the voting public to key decision makers to elected officials) that creates support for and 
accelerates needed changes.  There is a need to change policy, land use, and development 
practices to address water management challenges on the front end so as not to further aggravate 
problems.  This is a task all growing regions face and will take time, especially when those changes 
are perceived as expensive or not politically viable, or run against certain path dependencies or 
ways of doing business.  Furthermore, in the Fountain Creek Basin, practices are not standardized 
across jurisdictions.  Adoption of Colorado Springs’ drainage criteria across jurisdictions is seen by 
many as a step forward in standardizing practices, but even these criteria are dated and do not 
advance the most current Best Management Practices (BMPs) seen in other Front Range cities. 
 
There is also a need among water management practitioners and community leaders to develop a 
better understanding of and support for the “total package” of projects, reforms, and financing 
required for stabilizing a hydrological system that is now so highly altered.  While there is general 
agreement on the principles to be applied moving forward (see: Guiding Principles for the Region), 

WHAT STAKEHOLDERS SAID 
 

Educating the public is critical.  The passage of the stormwater fee is a big deal, but the concept of the 
stormwater fee being a "rain tax" is really disturbing to me.  Everyone wants to have development.  Everyone 
wants these [water management] problems addressed.  But they don't want to pay for it. —Doug Hollister 
 
Our planning is good, but specific projects get in the way of executing the plan.  A developer wants to put in 
twelve houses, and planning will tell us, "Just know this runs counter to the comprehensive plan."  Yet nine 
times out of ten we end up voting for the developer.  No politician can win because you are seen as opposing 
economic development —Jeff Chostner 
 
A vision for our greenways has to be routed in the circumstances that we are operating in.  An educational 
role with the community is key.  A corridor that looks nice, is ecologically functioning, and has the right form 
of recreation is key.  As a community we are so disconnected from the reality of our water.  The vast majority 
comes from elsewhere.  Most people don't know that.  We're starting with a deficit of knowledge. —Rebecca 
Jewett 
 
You've got so many people in El Paso County living in high hazard areas that are not fully aware of the issues.  
There can't be enough emphasis on what government is and is not responsible for.  Look at the Fitz Gulch 
blowout, for example.  Flooding after [the Waldo Canyon Fire] turned a one-foot gully into a 30-foot gully and 
took the road out with it.  The homeowners were just blown away; they were devastated.  NRCS and CWCB 
grant funds were used to help rebuild the road—only because it was required to stabilize the channel.  Some 
landowners [thought] it was government's responsibility to restore their private road.  Education about high 
hazards areas and who's responsible for what is incredibly important. —Chris Sturm 
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there is less consensus among experts consulted regarding the total package required to bring 
stability back to this highly altered system or the degree to which natural or hard infrastructure 
solutions can/should be applied in specific reaches.  The vision of a stream restored to a natural 
condition is probably unrealistic.  Replication of Denver Urban Drainage and the Greenway 
Foundation’s work to establish substantive, permanent, in-stream recreation opportunities (e.g., 
boating) may also be unrealistic.  (Unlike the Platte River, flood control options here will not likely 
involve main-channel dams, which would not hold permanent water anyway or be used to manage 
flows beyond a single storm event.  Main-channel dams also face significant maintenance cost 
issues, given the high-volume sediment loading that would take place (Matrix Design Group & THK 
Associates, 2017). 
 
What is realistic?  Even channels that retain highly variable flows can be turned into community 
amenities.  They can provide recreational corridors that connect urban, rural, and natural areas.  
Natural infrastructure can enhance and bring down the cost of water management solutions.  And 
restored sections of stream—stabilized and protected by a mix of green and hard infrastructure—
can provide critical wildlife habitat previously lost due to floods or degradation—something 
attractive to residents and development.  Key to all of this will be a commitment to continued 
investigation and learning—and building understanding across the populace and at key levels of 
leadership regarding the concepts and the capacity required to forge solutions. 
 

  



 

 25 

NATURAL SOLUTIONS 
PARTNERS, OPINION LEADERS, GRANTEES 

Guiding Principles for the Region 
The Gap Analysis developed for this project identifies 64 needs or “gaps” whose redress will enable 
communities to tackle these challenges. This is a large number of actions (and the Gap Analysis 
itself is but a synopsis of an even larger range of much more nuanced needs), but three simple, 
overarching principles lie at the heart of and can drive most reforms that are needed.  The 
principles are: 
 

1. Restore forest health and stabilize banks and channels (sedimentation and water quality 
principle). 

2. Expand green infrastructure and improve detention (peak flow and water quality principle). 
3. Reduce water demand and increase water reuse (base flow and water quality principle). 

 
Each of these principles addresses a critical watershed problem: elevated base flows, more 
destructive peak flows, and high sediment loads.  Every principle addresses water quality.  Cross-
cutting partnerships and a range of organizational skillsets are required to fully embrace and 
effectively act upon these principles.  No one organization or entity is perfectly suited to address 
all needs, and TNC is no exception (the organization is better positioned to address the first and 
second principles).  The Gap Analysis can be useful in this regard by helping a range of players 
working in the basin (NGOs in particular) identify needs they are uniquely suited to meet, much the 
same way TNC assessed its own suitability in relation to each gap (see Appendix D).  Helping 
different organizations and entities identify where they can lead and/or contribute, supporting 
their desire for acting on behalf of their communities and in the interest of the watershed as a 
whole, forging a good range of partnerships…these actions create a path forward—something that 
is not always easy in an arena scored with conflict, where changing ways of doing business, even if 
those ways are no longer working, can be perceived as threatening to entrenched interests. 
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1. Restore Forest Health and Stabilize Banks and Channels 
Erosion and sedimentation can be hugely 
destructive forces in watersheds.  In 
Fountain Creek, erosion and sedimentation 
have greatly increased due to anthropogenic 
changes to streams and land cover.  
Restoring forest health and stabilizing 
banks and channels offers a great return on 
investment (ROI) in terms of addressing 
erosion and sedimentation problems.  Forest 
restoration reduces the potential for 
catastrophic wildfires to load tributaries 
with sediment due to subsequent post-fire 
erosion (a preventative measure).  Bank 
stabilization mitigates active erosion and 
sedimentation presently occurring in the 
watershed (a corrective measure). 
 
Healthy forests also stabilize flow, protect 
ground cover, and ensure good water 
quality.  Addressing forest health and fuel 
reduction needs creates a variety of shared 
benefits, such as protection of water 
supplies, protection of life and property, 
habitat preservation, and revenue security 
for the region’s recreation and tourism industries.  Likewise, studies conducted on sediment load 
reduction through bank stabilization indicate the potential for impacts that are orders of 
magnitude greater than what can be achieved through the development of detention facilities 
alone.  Detention is critical to prevent bank erosion, but detention facilities cannot trap sediment 
to a fraction of the degree that stable banks prevent sediment loading.  Historically, efforts to 
prevent erosion through bank armoring—which often were disjointed, managed by different 
jurisdictions, and lacked whole-systems approaches to restoration and stabilization—created 
domino effects that exacerbated erosion in other up- or downstream locations and actually 
increased sediment loading.  Centralized approaches to bank stabilization, such as those taken on 
by FCWFCGD, abetted by appropriate geomorphological studies, can ensure that bank stabilization 
is performed in such a way as to not exacerbate geomorphological problems.  Opportunities to 
address needs revealed through the Gap Analysis include: 
 

• Mitigating the potential for catastrophic fire.  With over 35,000 homes in the wildland-
urban interface (WUI), Colorado Springs is one of the most wildfire-prone cities in the 
American West.  Forest health and fire mitigation needs here always exceed available 
resources.  Needs are deemed even greater in smaller, less well-resourced communities 
across the Pikes Peak region.  Many forest and fire management efforts do not fit within a 

WHAT STAKEHOLDERS SAID 
 

If you can get an area to burn with less severity, that is 
key.  Establishing partnerships—especially with the 
Forest Service—before a disaster is important; you 
want to have permit processes outlined for post-fire 
work before a disaster takes place.  You want design 
concepts developed and approved by the Service 
before a fire.  And you want to identify critical areas to 
focus on after a disaster. —Chris Sturm 
 
What are the priorities in terms of treatment?  [Experts 
have] analyzed risk across Front Range supply areas 
[and] started to do pre-fire planning [for post-burn 
effects].  What would post-fire conditions look like?  
This is hugely valuable in preparing for those 
conditions when they occur.  The point is we've not 
just gone geographically comprehensive, we've also 
been able to evaluate and better understand all 
aspects of the wildfire life-cycle, including post-fire 
conditions. —Mark Shea 



 

 27 

NATURAL SOLUTIONS 
PARTNERS, OPINION LEADERS, GRANTEES 

cohesive regional strategy.  Increasing the scale and impact of forest health and fire 
mitigation through coordinated efforts is critical. 

• Supporting forest-focused watershed coalitions.  Nine watershed coalitions across the state 
were established (or expanded their missions) to deal with the aftermath of the 2013 
floods (an El Paso County coalition was deemed by many SMEs as not very impactful).  
Many of these coalitions continue to operate as effective pre-fire mitigation and post-fire 
recovery planning groups, such as the Coalition for the Upper South Platte, the Big 
Thompson Watershed Coalition, and the Fourmile Creek Coalition.  Standing watershed 
groups operating in the Fountain Creek Basin (FCWFCGD, GF, PPRWA, AFCURE) value but 
have few or no resources/staff dedicated to forest health and fire mitigation efforts. 

• Accelerating bank stabilization efforts and aligning green and gray infrastructure.  Seventy-
one preliminary stormwater CIP projects have been identified in the Colorado 
Springs/Pueblo County IGA.  Many of these are bank stabilization projects.  (Hundreds of 
additional bank stabilization projects have been identified across the basin.)  The city's 
Stormwater Infrastructure Master Plan (SIMP) offers a starting point to examine how 
prioritize bank stabilization efforts and enhance hard infrastructure solutions with green 
infrastructure.  IGA projects provide funds to do things like armor banks and build drop 
structures.  Integrating green infrastructure—wetland benches, tree plantings, open space 
drainage networks and restored habitat, etc.—into bank stabilization project design (while 
including additional public amenities such as trails, access points, and simple facilities like 
benches or signage) is a need that exists here and in communities throughout the basin 
(see guiding principle number two on the following page: Expand Green Infrastructure and 
Improve Detention). 

• Protecting land.  In addition to preserving natural areas like flood plains that attenuate 
peak flows or small urban spaces that support multi-purpose green infrastructure such as 
parks and trail corridors, land protection offers opportunities to create buffers between 
denser developments in the WUI and national forests.  These in turn offer opportunities for 
forest health restoration and fuels reduction efforts that create potential natural fire breaks 
between communities and large forest areas.  The 300-acre Solitude Park Open Space 
offers a good example of what is possible.  Conservation of this land, which lies between 
the Cedar Heights Community and the national forest, provided the opportunity for 
ecological restoration of the property to pre-fire-suppression conditions—with lower fuel 
loads and less dense vegetation—over a ten-year period.  The effort was a major factor in 
preventing the Waldo Canyon Fire’s spread into both Cedar Heights and Manitou Springs.  
Although the opportunity existed, no similar natural breaks were created between the 
national forest and Mountain Shadows community, where 347 homes were destroyed in the 
fire. 
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2. Expand Green Infrastructure and Improve Detention 

Incorporating natural green infrastructure and detention solutions into the built environment, at a 
variety of scales—whether the focus is new development, redevelopment, retrofits in urban areas, 
or better water management on irrigated agricultural lands—will be a bellwether of successful 
western communities in the 21st century.  Green infrastructure uses nature to manage stormwater 
through an approach that “protects, restores, or mimics the natural water cycle.” (American Rivers, 
2017, section 1, para. 2).  Examples of green infrastructure that can be used in western 
environments include: downspout disconnection, rainwater harvesting, rain gardens, planter boxes, 
bioswales, green streets and alleys, green parking, urban tree canopy, floodplain 
restoration/expansion, and land conservation (U.S. Environmental Protection Agency [EPA], 2017). 
 
In the Fountain Creek Basin—while there are legal hurdles to detaining water in locations that 
don’t operate under MS4 permits, and ecological challenges to sustaining various types of 
vegetation that only receive water during intermittent, high-flow storm events—there are 
nevertheless great opportunities to use nature to manage stormwater.  The same soils that create 

WHAT STAKEHOLDERS SAID 
 

There are huge gaps in development criteria from a stormwater perspective.  LID, alternative design concepts 
that integrate open space and natural water management features into [the urban fabric]…the market is 
pushing this somewhat, but it takes years for us (the city) to shift our design criteria.  Someone needs to help 
the city figure out how to advance LID and minimize encroachment in flood plains. —Richard Mulledy 
 
I think the problem is that everyone wants to blame the developers for not doing stormwater properly when 
they were doing it according to the standards at the time.  Rather than blame developers for activities that 
took place 30 years ago, let's look at how we can do it right.  I see this more proactive focus taking place in 
the South Platte, but not so much in the Arkansas. —Michael Fink 
 
I think we lack the technical expertise to do this on our own.  How amazing would it be if we started with 
planning for green infrastructure and then began thinking about incorporating development, different 
amenities, etc.  Historically, what we do is develop first, then figure out how to manage the water, the 
infrastructure, the outfall [from degraded natural systems], etc.  We do this in really lackluster, poor ways, 
and we miss great opportunities.  As a community we still view green space through a recreation lens…as a 
luxury rather than a critical piece of city infrastructure.  I think an outside perspective like TNC's can help 
shift some pretty entrenched viewpoints. —Rebecca Jewett 
 
We need to contain flows with low impact development and good detention practices before we can expect 
other efforts to not be impacted by storm events.  Containment is a step in the right direction. —Nancy Keller 
 
We need to incorporate porous surface design into our zoning.  We need more green infrastructure.  Right 
now, the sheet flow generally goes straight into our waterways.  The comp planning process needs to look at 
water management.  There could be a whole chapter on that.  —Joan Armstrong 
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in-channel instability because of their erosive nature provide exceptional opportunities to absorb 
stormwater flows—improving the quality and minimizing the quantity of water that goes into 
Fountain Creek.  Furthermore, green infrastructure provides an opportunity to address one of the 
region’s great ironies: the water-short environment requires substantial irrigation, driving up 
demand; yet so much rainwater flowing off impervious surfaces never touches a single natural or 
cultivated landscape.  Opportunities to address needs revealed through the Gap Analysis include: 
 

• Advancing ecological design.  Ecological design brings various disciplines together to 
integrate natural systems into the build environment on the front end of planning, making 
them the driving force behind sustainability, cost reduction, and resiliency.  TNC and the 
Trust for Public Land's (TPL) "green printing" work is an example of ecological design.  The 
preservation of open space for water management purposes at the Stapleton 
redevelopment in Denver is an example of ecological design.  Distributed full spectrum 
detention (DFSD) is an example of ecological design.  Preservation of tributary headwater 
drainages and permeable conveyances is an example of ecological design. 

 
 

 
 

• Embracing low impact development.  Low impact development (LID) requirements across 
most watershed jurisdictions either don’t exist or are non-binding.  Establishing BMPs 
specific to the region and encouraging adoption, over time, through regulation, incentive, 
creative financing, or other means will help advance ecological design principles. 

Ecological Design in Action.  The order of operations in ecological design: drainage first, then natural systems, then 
community systems, then developed spaces.  In Nature and Cities: The Ecological Imperative in Urban Design and Planning, 
Jose Alminaña and Carol Franklin (2016, p. 170-173) cite Denver’s Stapleton Redevelopment as one of few areas in the 
United States to successfully “balance the new urban fabric [with nature]” and “reintegrate natural and built areas at all 
scales.”  Stapleton developers dedicated more than 25% of the land—a contiguous connected open space that includes 50 
individual parks—to create an extensive natural drainage system.  Drainage was “transformed from concrete channels and 
dammed streams into a High Plains prairie system with shifting, sandy stream courses to carry the water and large prairie 
potholes serving as regional basins to store it.”  The authors go on to say that “open space and drainage based on natural 
models appropriate to the site were incorporated into the community at every scale—from the large central spine to the 
campuses of institutions and office parks, to parkways and residential streets.”  Plans courtesy of Andropogon. 
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• Fostering nonpoint source remediation.  Green 
infrastructure improves water quality by using 
natural detention and vegetation features to 
break down pollutants.  In Colorado, the Water 
Quality Control Commission recently adopted 
a Voluntary Incentive Program for Early 
Nutrient Reductions (Regulation #85 - Section 
85.5(1.5)), which enables wastewater 
dischargers to delay compliance with 
increasingly stringent discharge standards by 
investing in nonpoint source (NPS) offsets to 
reduce phosphorus and nitrogen loads in 
other parts of the basin (HUC 8).  This 
provides interesting new opportunities for 
creative financing and cross-boundary 
partnerships around green infrastructure. 

• Protecting land.  Protecting open land for 
water management purposes is one of the 
most efficient, cost effective means of 
managing stormflow, erosion, sediment 
loading, and water contamination.  The 1965 
floods provide a great example of the 
incredible attenuating capacity of natural 
landscapes and floodplains.  The most volatile flood in the basin occurred on Jimmy Camp 
Creek, which flowed at 124,000 cubic feet per second (cfs) on June 17, near its confluence 
with Fountain Creek (more than double the highest flows downtown Colorado Springs 
experienced during the 1965 floods).  However, those same flows only peaked at 47,000 cfs 
when they reached Pueblo.  The USGS post-flood assessment report said the reduction “can 
be explained only by attenuation resulting from flow through miles of wooded flood plains 
and meandering channels” (Snipes et. al., 1974, p. D-13). 

 

Green Infrastructure and Low Impact 
Development Defined 

 

The terms “low impact development” (LID) and 
“green infrastructure” are often used 
interchangeably.  Both describe practices to 
manage and treat stormwater by “protecting, 
restoring, or mimicking the natural water cycle” 
(American Rivers, 2017, section 1, para. 2).  LID 
is a subset of green infrastructure practices.  The 
University of Connecticut, Center for Land Use 
Education and Research makes the following 
distinction: “LID refers to designing and 
implementing practices that can be employed at 
the site-level to control stormwater and strive to 
replicate the pre-development hydrology of the 
site.  Green infrastructure generally refers to a 
broader, big picture view of a community or 
watershed and focuses on a coordinated effort 
to employ these practices along with practices 
like land conservation” (2013, section 3, para. 2). 

Following page: top—a functional reach of Fountain Creek with intact wooded floodplains and riparian areas; 
bottom—a degraded reach of Fountain Creek—disconnected from the floodplain.  Healthy, wooded floodplains 
possess amazing capacity to reduce flows in storm events.  In one of the most volatile floods ever recorded in the 
basin, Jimmy Camp Creek flowed at 124,000 cfs in 1965, just above its confluence with Fountain Creek.  Those flows 
peaked at 47,000 cfs by the time they reached Pueblo.  The USGS post-flood assessment report said the reduction can 
be explained only by the attenuating capacity of miles of wooded flood plains and meandering channels.  When that 
capacity is diminished by channel migration, bank cutting, or bank armoring, communities lose a powerful, low-cost, 
natural flood control system.  In Fountain Creek below Colorado Springs, there are 215 impaired banks like the one 
shown in the bottom photo.  Many impairments are caused by human-induced hydrological and geomorphological 
changes.  A single bank stabilization project can cost over $1 million (some over $5 million).  Addressing upstream 
problems, including altered hydrological regimes and neglected stormwater management, is critical to ensuring bank 
stabilization and channel repair efforts are durable.  Photos courtesy of FCWFCGD. 
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LID practices need to be 
tailored to the Fountain Creek 
Basin’s arid landscape and 
unique geomorphology.  What 
other arid urban environments 
have achieved success?  Mesa, 
Arizona’s Low Impact 
Development Toolkit, 
developed by Logan Simpson 
and partners, offers an award-
winning and detailed design 
guideline that communities in 
the Fountain Creek Basin can 
aspire to when establishing 
their own criteria.  Currently, 
there are almost no examples 
of LID or LID guidelines in the 
region.  Image courtesy of 
Logan Simpson. 
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3. Reduce Water Demand and Increase Water Reuse 

 
Demand in El Paso and Pueblo counties is expected to increase 39% between 2010 and 2050 with 
passive conservation measures in place—an additional 88,000 AFY (Western Resource Advocates, 
2012, p. 10).  Communities in the West typically think about demand reduction from a supply-
needs standpoint: in an over-appropriated, water-short environment, reducing use is critical.  In the 
Fountain Creek Basin, municipal demand reduction serves an additional purpose: less water used 
equates to a more stable hydrological system.  More efficient indoor use equates to lower volume 
return flows.  Better design of the urban fabric not only lessens the need for irrigation, it reduces 
impervious surface, increases infiltration, and minimizes stormwater runoff.  However, even with 
active conservation measures in place and per capita demand reduction achieved, overall water use 
in the Fountain Creek Basin will continue to increase in light of growth projections.  Since the 
water that supports new growth is non-native, the key is not only conservation but uncoupling the 
relationship between imported water deliveries and return flows in Fountain Creek.  This can 
happen at a variety of scales (from the household scale to the utilities scale) and through a variety 
of disciplines (from planning and design to stormwater management to legislative policy reform).  
A summary of opportunities to address needs revealed through the Gap Analysis include: 

WHAT STAKEHOLDERS SAID 
 

Colorado Springs Utilities is the largest discharger of reusable water in the district.  What percentage of their 
portfolio is reusable?  Perhaps 60-70% or more.  CSU has the potential to remove their reusable water from 
the creek.  The issue that CSU has is [how to do it].  A conditional water court decree exists.  With the 
development of the Williams Creek Reservoirs there is potential. CSU plans for so many different 
alternatives…this would be a good thing to explore. —Doug Hollister 
 
On the utilities side, we need to remember that the cost of buying water rights and developing new water 
resources is incredibly high compared to conserving water for future use.  We need to focus on conservation 
and storage.  The cheapest water is the water not used. —Jill Gaebler 
 
Our goal is to reduce exterior demand.  Replacing potable water with non-potable water wherever we can is a 
big part of that.  And Fountain was on the leading edge [of outdoor conservation] when it created a tap fee 
schedule that rewards new building for installing water-sensing irrigation for low-water landscaping.  This 
can cut up to $4,000 off a tap fee.  [Because of these efforts], we have actually come in under the demand line 
established in our 2006 conservation plan [even] with growth projections on track. —Michael Fink 
 
We could benefit from planning approaches that address supply gaps before we are in the midst of drought.  
And let's think about the future in an honest and realistic way that looks at changes in use patterns 
throughout the basin and throughout the state.  That will require collaboration between agriculture, 
municipalities, industry, and environmental groups. —Mark Shea 
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• Supporting water efficiency and reuse at the utilities scale.  Active conservation programs 

produce demonstrable reductions in per capita water use.  Not all utilities in the region 
have active conservation programs.  Active conservation is difficult to implement the more 
utility revenues are coupled to water sales volumes.  Reuse holds even more potential than 
conservation.  Unlike native water, transbasin water is reusable to extinction.  Recycling 
water at the utilities scale—by treating effluent for reuse in outdoor irrigation, commercial, 
or industrial applications—or for direct potable reuse, as Denver Water is now exploring 
through demonstration projects—reduces the need for new water that ends up in the 
Fountain Creek system.  In recent years, Colorado Springs alone sends more than 30,000 
AFY of potentially reusable water down Fountain Creek.1 

• Supporting water efficiency and reuse at the site scale.  Now abetted by Colorado's Phase-
In High-Efficiency Water Fixture Options legislation (SB14-103), reducing the amount of 
water returned to Fountain Creek can be accomplished by constructing more water-
efficient buildings that use less water.  More can be done in the future through onsite water 
recycling.  Through its new Reclaimed Water Use for Toilet Flushing legislation (HB18-
1069), Colorado now allows for certain types of reclaimed domestic water to be used to 
flush toilets—reducing the total amount of treated water a building needs and the 
wastewater produced. 

• Building momentum for groundwater recharge.  A substantive focus of Arizona water 
conservation efforts and of TNC’s work in other states, aquifer storage and recharge is 
gaining ground in Colorado.  In addition to providing raw water storage benefits (reductions 
in evaporation and transit loss) and building redundancies in drinking water systems, 
recharging aquifers with treated return flows can amount to less water in the Fountain 
Creek system. 

• Integrating land use and water planning.  In the Fountain Creek Basin, land use planning 
oriented around water goals can forge new opportunities to better manage water on the 
front end through better design (for example, by looking at how land use can reduce the 
1.0 AF of supplied water; the 0.6 AF in returned water; or the 0.25 AF in added stormwater 
runoff produced by two average households in the region.)  Denser developments that 
incorporate multifamily housing and mixed-use neighborhoods often hit a sweet spot in 
terms of indoor-use efficiency, return flow management, and stormwater management 
(compare the impervious surface footprint of a cul-de-sac with eight homes to a four-story, 
eight-unit apartment building) according to the Keystone Center’s Water and Growth Dialog 
and studies from Clarion Associates (Clarion, 2015). 

 

  

                                                   
1 According to its 2017 Water Tour Packet, CSU sends approximately 30,000 AFY in treated effluent down Fountain Creek to support 
exchanges from Pueblo Reservoir and other locations.  Exchanges create supply efficiency but don’t mitigate the flow problems in 
Fountain Creek the way reuse does.  Reuse of that water in future years can help stabilize Fountain Creek hydrology.  The amount of 
return flows available for reuse when all present CSU resources are fully developed will be approximately 50,000 AFY. 
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TNC Strategies: Opportunities to Play a Unique and Catalytic Role 
TNC’s work in the watershed will be driven largely by the alignment of watershed needs with the 
organization’s skillsets and its state, national, and global goals.  The Gap Analysis ranks alignments 
with needs as poor, conditional, emergent, strong, or very strong.  (For more detail on alignment 
rankings, see Appendix D.)  Alignment rankings helped TNC identify “opportunity areas”—spaces 
where it can help communities address key challenges and employ guiding principles.  Opportunity 
areas include: (1) engage land managers, communities, and private businesses in building a more 
proactive culture of forest and fire management—one that builds fire-adapted communities, 
improves wildfire response, enhances landscape resilience, and increases the pace and scale of 
forest restoration across 200 square miles of Fountain Creek’s western tributary drainage areas; (2) 
support regional partners in creating new delivery mechanisms for stormwater management and 
channel restoration projects—especially green infrastructure projects—by combining community 
capacity-building assistance that activates key policy levers with on-the-ground demonstrations 
that catalyze more sustainable development; and (3) support collaborative efforts to protect and 
restore Fountain Creek through the development of scientifically grounded stream management 
plans and decision-making tools—products that build consensus for restoration needs and 
priorities, create actionable lists of projects, and open doors to new funding opportunities for 
watershed partners. 
 
ICS and the TNC leadership team developed strategic frameworks to guide actions within these 
opportunity areas.  Opportunity areas were described using goal statements, and strategies and key 
actions—categorized as near-term (1-3 years), mid-term (3-5 years) and long-term (5+ years)—were 
developed for each goal.  Explorations of the first and second opportunity areas were supported by 
GIS analyses that examined opportunities spatially.  This combination of strategic frameworks and 
spatial analyses enabled ICS and the leadership team to look at project opportunities with 
stakeholders in several communities.  A list of potential projects was developed and documented 
in the Project Supplement.  While by no means an exhaustive list of project-based opportunities, the 
Project Supplement provides a synthesis of select near- and mid-term opportunities to support 
TNC’s goals, which can help launch its work within the 927-square-mile watershed.  Some project 
opportunities were explored in enough detail to consider budgets, capacity needs, and timeframes; 
others are more conceptual in nature.  In addition to projects, TNC looked at examples of its work 
outside the basin to ask what long-term success might look like inside the basin.  Examples of TNC 
efforts elsewhere were examined as a way of considering benchmarks.  Accordingly, this TNC 
Strategies section of Natural Solutions offers: 
 

• Strategic frameworks for the three opportunity areas. 
• GIS analyses for the first two opportunity areas. 
• An example of what success might look like for each opportunity area. 
• A prototype project for each opportunity area, taken from the Project Supplement. 
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1. The Upper Basin: Protecting Watershed Health Through Forest Health 

 
Strategic Framework 
 

1. Goal: Engage land managers, communities, and private businesses in building a more 
proactive culture of forest and fire management—one that builds fire-adapted communities, 
improves wildfire response, enhances landscape resilience, and increases the pace and 
scale of forest restoration across 200 square miles of Fountain Creek’s western tributary 
drainage areas. 

 
a. Desired Outcomes 

i. Forest restoration activities enable forest and freshwater ecosystems to 
regain a level of natural resilience that inherently reduces catastrophic fire 
and flood hazards, even in the face of changing climatic conditions. 

ii. The efforts of multiple stakeholders—especially those in at-risk 
communities and neighborhoods—are incorporated into a cohesive, 
landscape-scale strategy to improve forest health and mitigate fire risk. 

iii. Limited resources are highly leveraged through the help of TNC and broad, 
cross-sector partnerships—creating fire-wise communities, healthy natural 
areas, strong learning networks, and invested citizens. 

 
b. Key Strategies and Actions—Near-Term (1-3 years) 

i. Continue supporting treatment implementation and monitoring across 
30,000 acres in the Upper Monument Creek Watershed. 

ii. Develop scientifically targeted treatments for the Upper Fountain Creek 
Watershed that reduce fuel loads, increase forest and watershed ecosystem 
resilience, and help build and inform the work of fire-adapted communities. 

WHAT STAKEHOLDERS SAID 
 

The Ruxton drainage on Fountain Creek, and the Bear Creek and Cheyenne Creek drainages are very high risk 
because of forest health conditions.   Utilities has a shared interest with the citizens who live in Cheyenne, 
Broadmoor, and Skyway in addressing fire risks and developing healthy, resilient landscapes that support 
both source water and community protection goals.  —Mark Shea 
 
Water Funds, private capital…that obviously would be huge to get that kind of thing going here. —Richard 
Mulledy 
 
TNC can play a critical role in forest health and fuels reduction in this region. —Chris Sturm 
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iii. Establish critical fuel breaks that help to protect Colorado Springs, Manitou 
Springs, and communities in the upper Fountain Creek Watershed from fires 
that begin on public lands and, conversely, protect public lands and critical 
water resources from fires originating from within these communities’ WUI. 

 
c. Key Strategies and Actions—Mid-Term (3-5 years) 

i. Help build a durable watershed coalition, moving from small-scale 
collaboration with treatment partners to larger-scale coordination with 
multiple agencies and stakeholder groups focused on forest health and 
fire/water management in the Fountain Creek Basin. 

ii. Quantify the “avoided costs” that treatments offer communities; collaborate 
with community partners who have a vested financial interest in avoiding 
negative impacts from wildfires. 

iii. Mitigate the risk of catastrophic flooding, erosion, and water contamination 
that comes from burned, diseased, or otherwise unhealthy forests—not only 
through forest treatments, but by building and/or protecting appropriate 
floodwater infrastructure before disasters happen—minimizing their 
aftereffects. 

 
d. Key Strategies and Actions—Long-Term (5+ years) 

i. Develop a sustainable approach to advance watershed resilience (for 
example, by establishing a community water fund) that reliably supports 
annual forest management activities over decades, ensures objectives are 
achieved at a landscape scale, and helps downstream investors obtain ROI 
through leveraged matches and realized avoided costs. 

 
e. Project Supplement Inclusions 

i. Cheyenne Canyon Pilot Treatment and Fire Break Exploration Project 
ii. Upper Fountain Pilot Treatment and Defensible Space Exploration Project 
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WHAT SUCCESS LOOKS LIKE: THE TNC-LED RIO GRANDE WATER FUND 
 

How do communities advance 
forest restoration activities in the 
Fountain Creek Watershed when 
the effort required means 
drastically increasing current 
annual forest treatment activity 
and sustaining that scale of 
activity over multiple decades?  
The TNC-led Rio Grande Water 
Fund offers an example to aspire 
to. 
 
 
 

Following the 2011 Las Conchas Fire, which burned 156,000-acres in northern New Mexico and cost 
communities $246 million, TNC worked with local stakeholders to establish the Rio Grande Water Fund.  The 
purpose of the Fund, which began operating in 2014, is to generate sustainable investments that support 
increased forest treatments across 600,000 acres the Rio Grande Watershed over a twenty-year period.  
Scientists recommend that 1% to 2% of fire-adapted forest landscapes be treated each year to change fire 
behavior, which corresponds to approximately 30,000 acres per year at the high end of this range.  $21 
million a year—or close to $420 million over the next 20 years—is needed to sustain this pace and scale of 
treatment.  Sixty charter members, recognizing that upfront investments in forest health will pay long-term 
dividends, signed on to support for the program.  Funding and treatments have increased each year since 
inception.  The program hit its stride in 2017, with $21 million in funding supporting 49,000 acres of 
treatment.  $3.64 million in private capital fund investments have leveraged $30 million in public funding as 
of 2017, and Fund activities create 300-600 forest worker jobs each year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sources: Rio Grande Water Fund, 2017; TNC & Rio Grande Water Fund, 2014 
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PROTOTYPE PROJECT: CHEYENNE CANYON PILOT TREATMENT AND 
FIRE BREAK EXPLORATION PROJECT 

Cheyenne Canyon presents high priorities for 
wildfire risk mitigation based on the 
juxtaposition of unhealthy forest conditions with 
other values (water supply, homes, businesses, 
and infrastructure).  Ecologically important 
forest types span this water supply drainage 
basin, with larger-scale treatment opportunities 
concentrated in the South Cheyenne Canyon 
area.  While the region is generally 
characterized by steep slopes, a higher 
percentage of priority treatment lands with 
slopes <35% exists parallel to Old Stage Road—
running north-south between the 
Broadmoor/Seven Falls properties and the Rock 
Creek drainage.  Other priority treatment 
“pockets” exist in the North and South Cheyenne 
Canyon drainages, and small-scale treatment 
efforts have taken place in the vicinity, which 
could be built upon.  While slope angle and 
east-west aspects present challenges in creating 
an east-west fire break (reducing the potential 
for fire spread into North and South Cheyenne 
Creek from the east or out of South Cheyenne 
Creek from the west) a pilot treatment effort can 
be undertaken, which would inform subsequent 
larger-scale efforts.  A 100-acre pilot treatment 
project would cost approximately $260,000; a 
1,000-acre treatment (getting closer to that fire 
break scale) approximately $2,600,000. 
 

Above: hypothetical pre- and post-treatment conditions. The 
Ponderosa Pine Douglas-fir woodland on the south-facing slope was 
prioritized for treatment following design criteria that specified an 
overall reduction in density, with emphasis on restoration of spatial 
structure and enhancement of tree groups, scattered individual trees, 
and openings (below).  Ponderosa pine and aspen were retained, 
whereas Douglas-fir was targeted for removal. The north-facing 
Mesic Mixed-Conifer forest might have been treated had the south-
facing slope contained valuable ecological features such as old-
growth. © Rob Addington and Peter Brown, TNC. 
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GIS Analysis 
Opportunities for forest treatments were identified by overlaying areas within <35% slope (USGS, 
2013), priority forest types (LANDFIRE 2014), and drinking water priority areas (CSFS 2015) (high-
priority drinking water areas, scoring 5 or greater, were considered).  Priority forest types included: 
Rocky Mountain Aspen Forest and Woodland, Colorado Plateau Pinyon-Juniper Woodland, Rocky 
Mountain Lodgepole Pine Forest, Southern Rocky Mountain Dry-Mesic Montane Mixed Conifer 
Forest and Woodland, Southern Rocky Mountain Mesic Montane Mixed Conifer Forest and 
Woodland, Southern Rocky Mountain Ponderosa Pine Woodland, Rocky Mountain Subalpine Dry-
Mesic Spruce-Fir Forest and Woodland, and Inter-Mountain Basins Aspen-Mixed Conifer Forest and 
Woodland.  Opportunities to establish large treatment areas that create community fire breaks 
exist, although some activities may need to be undertaken on slopes over 35%, which makes 
treatment more expensive.  The map on the following page shows priority treatment areas in dark 
green. 
 
 

   
 
 
 
  

Land protection offers opportunities to create buffers between developments in the WUI and national forests.  
These in turn offer opportunities to undertake forest health and fuels reduction efforts at scale—supporting the 
potential for natural fire breaks between communities and large forest areas.  The 300-acre Solitude Park Open 
Space offers a good example of what is possible.  Conservation of this land, which lies between the Cedar 
Heights Community and national forest, provided the opportunity for ecological restoration of the property to 
pre-fire-suppression conditions—with lower fuel loads and less dense vegetation—over a ten-year period.  The 
effort was credited as being a major factor in preventing the Waldo Canyon Fire’s spread into both Cedar 
Heights and Manitou Springs.  Although the opportunity existed, no similar natural breaks were created 
between the national forest and Mountain Shadows community, where 347 homes were destroyed in the fire.  
Treatments don’t have to cover the entire forest, just strategic portions of it.  The question is how to get the 
maximum amount of impact from the least amount of treatment.  In Solitude Park, that represented about 30% 
of the landscape.  Left: A portion of the Solitude Park Open Space following forest restoration efforts.  
Restoration established a more natural landscape condition that resembles forested foothills areas where 
regular, less intense fires would occur.  Right: Solitude Park after the Waldo Canyon Fire.  The fire burned very 
little of Solitude Park, having essentially, as one firefighter put it, “run out of gas.”  Photos courtesy of Palmer 
Land Trust. 
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2. Altered Environments: Accelerating Green Infrastructure Development 

 
Strategic Framework 
 

1. Goal: Support regional partners in creating new delivery mechanisms for stormwater 
management and channel restoration projects—especially green infrastructure projects—by 
combining community capacity-building assistance that activates key policy levers with on-
the-ground demonstrations that catalyze more sustainable development. 

 
a. Desired Outcomes 

i. New engineering concepts and innovative finance and policy practices lead 
to more efficient, cost-effective stormwater management practices. 

ii. Municipal and county leaders take risks to improve land use and water 
management policy, because TNC and its partners have demonstrated that 
community and economic development objectives are achieved when 
integrated urban water management systems are deployed. 

iii. Tangible learning opportunities are accessible by key influencers, decision 
makers, and others, which showcase the role nature plays in solving 
complex urban water management challenges. 

iv. The general public has a better understanding of the urban water 
management challenges facing the region and is familiar with basic 
principles for addressing those challenges. 

v. TNC has a strong reputation across the basin, built through trusting 
relationships with community partners. 

vi. Green infrastructure installations enhance community access to green 
space. 

  

WHAT STAKEHOLDERS SAID 
 

To the extent that there are natural infrastructure alternatives, we can maximize the impact of detention.  But 
we need good list of projects first.  There needs to be planning around this.  The designs need to prove 
themselves. —Britt Haley 
 
Stormwater is an obvious need and a place to invest.  [The $460 million IGA commitment focuses on the most 
important project backlogs], but there is a lot of need for additional resources.  As long as we are going to do 
it, let's consider some additional amenities as we do it.  I don't want them to forget about improving Fountain 
Creek through Colorado Springs.  Just because there's not enough money today, let's not overlook all of the 
possibilities.  With amenities added to these projects, the possibility exists to raise additional funding. —Jan 
Martin 
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b. Key Strategies and Actions—Near-Term (1-3 years) 

i. Help plan and fundraise for a sustainable stormwater demonstration project 
that supports key stormwater, planning, and development goals in the City 
of Colorado Springs; tests new models for urban water management; and 
provides multiple benefits to people and nature. 

ii. Help to develop and refine green infrastructure/LID BMPs that can be used 
prescriptively in demonstration projects. 

iii. Use the Storm Water Management Model (SWMM) and/or other scientific 
approaches to evaluate the impact potential of green infrastructure project 
build-out as part of the project prioritization/ development/assessment 
process. 

iv. Formalize a green-infrastructure capacity-building partnership with at least 
one municipal or county government in the watershed; conduct an in-depth 
analysis of existing water regulations, policies, and code with that partner; 
and work collaboratively to improve enabling conditions that create new 
pathways for more effective stormwater management. 

v. Help communities across the basin tap into TNC’s national and global urban 
water management expertise through strategic consultation and 
educational engagements. 

 
c. Key Strategies and Actions—Mid-Term (3-5 years) 

i. Formalize and expand capacity-building partnerships to improve enabling 
conditions for integrated urban water management across the watershed, 
standardizing regulations, policies, and codes around BMPs as appropriate. 

ii. Assess the effectiveness of green infrastructure demonstration projects 
against SWMM modeling predictions and consider applicability/replicability 
for high-performing projects in other parts of the watershed. 

iii. Expand demonstration projects to exurban communities, including 
agricultural communities—linking TNC’s expertise in sustainable land and 
water management practices to local conservation and channel 
rehabilitation interests. 

iv. Develop networked learning opportunities that allow communities to share 
experience and expertise related new stormwater/green infrastructure 
practices and projects. 

 
d. Key Strategies and Actions—Long-Term (5+ years) 

i. Help regionalize long-term water management policy/regulatory goals 
across communities that create the greatest benefit at the lowest cost with 
the most flexibility. 
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e. Project Supplement Inclusions 

i. Colorado Springs Green Stormwater Infrastructure Demonstration Projects 
1. Renew North Nevada Low Impact Redevelopment Project 
2. Shooks Run Water Quality Credit Trading Project 
3. Sand Creek Greening Project 

ii. Manitou Springs Green Infrastructure Capacity Building Partnership Project 
iii. Manitou Springs Green Infrastructure Capacity Building Partnership 

Supporting Projects 
1. URA Public Lands Project 
2. URA Private Lands Project 
3. Hiawatha Gardens Project 
4. Upper Fountain Stormwater Detention and Restoration Projects 
5. Creek Walk and Trail Extension Project 

iv. Big Box Partnership Project 
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WHAT SUCCESS LOOKS LIKE:  TNC’S STAND UP OF WASHINGTON D.C.’S 
STORMWATER CREDIT TRADING PROGRAM 

 
 

In Washington D.C., up to three 
billion gallons of run-off and 
sewage flow into local rivers that 
feed the Chesapeake Bay estuary 
each year.  Because of this threat 
to local waterways, the nation’s 
capital is among more than 700 
U.S. cities that are required by 
Federal regulation to invest in 
new infrastructure to manage 
stormwater runoff. The District 
has one of the country’s oldest 
sewage systems, which during 
moderate rain, sends untreated 
waste and pollution-laden run-off 
into city streets and the  

watershed—severely degrading aquatic habitat and impacting industries within the Chesapeake Bay, North 
America’s most productive estuary. 
 
In an effort to reduce the polluting effects of stormwater in the area, Prudential Financial invested $1.7 
million towards a new collaboration between NatureVest (TNC’s private equity arm) and Encourage Capital (a 
New York-based asset management firm) called District Stormwater LLC (DS). The pilot project spearheads 
new strategies to support the country’s first Stormwater Retention Credit (SRC) trading, launched by the 
District in 2013.  The market offers developers who have difficulty treating stormwater in dense urban areas 
new treatment alternatives.  Treatment can be accomplished offsite, in other proximate areas, to create a 
comparable watershed benefit through an SRC purchase.  This is often done in combination with development 
designs that benefit onsite treatment as well—a winning combination. 
 
The Maryland and D.C. TNC chapters and the Catholic Archdiocese of Washington D.C. worked with DS 
partners to develop green stormwater infrastructure at the historic Mount Olivet Cemetery in northeast 
Washington to supply and stand up the credit market.  The stormwater flowing off Mount Olivet Cemetery 
drains directly into Hickey Run, one of the Anacostia River’s most impaired tributaries and a restoration 
priority for the District.  The project could potentially prevent millions of gallons of polluted stormwater from 
flowing into the Anacostia River.  The SRC program is proving to be a win for private capital investors, 
developers, credit suppliers, and nature—with both investors and credit suppliers guaranteed a return on 
investment. 
 
 

Sources: NatureVest & TNC, 2018; TNC, 2017 
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PROTOTYPE PROJECT: RENEW NORTH NEVADA LOW IMPACT 
REDEVELOPMENT PROJECT 

 

 
 
 
 
 
 
 
 
LID examples from Arizona.  Left to right: native LID landscape, curb cut, bioretention cell.  Photos from the LID Toolkit courtesy of Logan 
Simpson.  LID along the N. Nevada corridor can reduce Fountain Creek flow volumes. Regional detention alone cannot. 
 
Background: Redevelopment along North Nevada Avenue between Austin Bluffs and Fillmore in Colorado 
Springs poses significant stormwater management challenges. Minimal stormwater infrastructure exists in this 
large commercial area. As properties redevelop, the city’s Drainage Criteria Manual (DCM) requires owners 
with properties over an acre to provide water quality treatment, as well as full spectrum detention. The lack of 
off-site detention facilities or conveyance mechanisms means that landowners have to dedicate large portions 
of property to construct expensive sand-filter basins, which are, essentially, the only way to meet DCM criteria 
onsite. At the same time, LID requirements in the DCM are nonbinding; and there may be limited incentive for 
landowners to dedicate additional land or capital to green buffers, swales, rain gardens, tree plantings, or 
other natural on-site water management features when significant land and capital has to be devoted to sand 
filter basin construction. 
 

Opportunity: The Renew North Nevada Avenue Low Impact Redevelopment 
Project is the type of project where TNC could play a unique and catalytic role 
helping incentivize green infrastructure/LID. By working with city planners and 
local stakeholders to incorporate green infrastructure into the redevelopment, 
TNC could foster a water management paradigm that is a win for the creek, a 
win for property owners, a win for investors, and a win for the city. The project 
would essentially offer offsite detention and water quality treatment to property 
owners at low cost in return for meeting LID criteria that improve water 
management onsite—holistically integrating nature at a variety of scales into 
stormwater management solutions. Key elements of this project concept 
include: (1) aiding the city in acquiring property to construct sub-regional 
detention facilities with recreational amenities in the area; (2) developing an 
underground stormwater conveyance pipeline under Nevada Avenue to those 
detention facilities; (3) selling detention credits to redeveloping property 
owners who want offsite detention—thereby recouping the project’s detention 
and conveyance capital costs; and (4) requiring onsite LID features from credit 
buyers in return for the cost-savings obtained by using offsite detention. The  
project could establish a new LID-stormwater management model, and new LID BMPs could be created that 
inform stormwater management in other parts of the watershed. 
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GIS Analysis 
Green infrastructure scores were assigned to individual parcels (CoreLogic, 2018) across the 
Fountain Creek Watershed by overlaying multiple maps: impervious cover (Xian et al., 2011), 
distance to water (USGS, 2017), distance to protected lands (Colorado Natural Heritage Program 
[CNHP]& the Geospatial Centroid [GC], 2017), soil group (ESRI, 2018, Natural Resources 
Conservation Service, 2018), and ownership (CNHP & GC, 2017).  Scores were assigned to 
individual maps (Table 1) and were added together to determine an overall green infrastructure 
score for each parcel.  Higher scores represent greater suitability for green infrastructure 
development.  These methods were based on an approach by Tetra Tech (2015). 
 
In the maps that follow, only parcels above one acre are considered as DCMs used by Colorado 
Springs and other communities require treatment for parcels (or developments) over one acre.  
(Note: over 25% of land in Colorado Springs is occupied by parcels under one acre, meaning the 
opportunity to require treatment is limited to less than 75% of the city’s land area.)  In addition, 
maps show lands under private ownership, although analyses (not included in the report) also 
examined opportunities for green infrastructure development on publicly owned lands.  The top 
two quartiles—representing the best geographic locations to develop green infrastructure—are 
shown. 
 
 

Table 1. Scores assigned to individual map layers.  Scores were 
summed across maps to assign green infrastructure scores to parcels.   
Layer Category Score 
Impervious Cover 60 – 80% 5 
 80 – 90% 4 
 <50% 1 
Impervious Area >1 ac 5 
 >0.5 ac 4 
 >0.25 ac 3 
 >0.1 ac 2 
 < 0.1 ac 0 
Distance to Water <100 ft 3 
 100-300 ft 2 
 >300 ft 1 
Distance to Protected 
Lands 

<100 ft 5 

 >100 ft 0 
Soil Group A, B 5 
 C 3 
 D, A/D, B/D, C/D 1 
Owners Private, NGO, Land Trust 5 
 City, County, School District 4 
 Others 3 
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  The most promising areas for developing green infrastructure across the watershed—urban and exurban—are identified 

in green. 
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  A map highlighting the same opportunities within the City of Colorado Springs. 



 
 

 
 

50 

NATURAL SOLUTIONS 
 

 
  A detailed map of downtown Colorado Springs.  Circles identify project areas described in the Project Supplement.  

The top circle is the Renew North Nevada Low Impact Redevelopment Project area. 
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  The lower watershed.  This analysis looks at green infrastructure priority areas on irrigated agricultural lands.  Many of these 

farms and ranches require help with bank stabilization efforts. 



 
 

 
 

52 

NATURAL SOLUTIONS 
 

3. Regional Planning and Decision Making: Building Consensus with Solid Science 

 
Strategic Framework 
 

1. Goal: Support collaborative efforts to protect and restore Fountain Creek through the 
development of scientifically grounded stream management plans and decision-making 
tools—products that build consensus for restoration needs and priorities, create actionable 
lists of projects, and open doors to new funding opportunities for watershed partners. 

 
a. Desired Outcomes 

i. Diverse stakeholder groups—representing local governments, special 
districts, utilities, and watershed coalitions—embrace a common agenda for 
watershed restoration and stream management planning. 

ii. Planning efforts are driven by joint-fact-finding missions, which are, in turn, 
supported by scientific and technical experts who contribute to consensus-
building processes. 

iii. Priorities and projects identified in plans address both community-scale 
tributary management needs and basin-scale resolutions to problems 
underpinned by altered hydrological and geomorphological regimes. 

 
b. Key Strategies and Actions—Near-Term (1-3 years) 

i. Convey the importance of and build support for a stream management plan 
that will: “(1) engage a diverse and representative group of basin 
stakeholders in watershed restoration planning processes; (2) assess new 
biological, hydrological, geomorphological, and water-quality 
data/conditions at a reach scale; (3) identify flows and physical conditions 

WHAT STAKEHOLDERS SAID 
 

We don't plan infrastructure from a regional perspective and we never have.  There [hasn't been a] conduit to 
do it.  We do drainage basin planning studies involving downstream entities only if they want to participate.  
The Fountain Creek District has started efforts [like this with] the Upper Fountain Creek, Cheyenne, and 
Monument restoration master plans.  Those are beautiful examples of what should be done. —Richard 
Mulledy 
 
We have growing cities.  We have a heavy dependence on a non-renewable supply in this region.  We have a 
changing climate.  And we have the reality of drought.  How we manage those factors effectively requires 
interagency, multi-stakeholder collaboration. —Mark Shea  
 
I'm not completely convinced that all work in the basin is being guided by good science.  —Bill Banks 
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needed to support important environmental processes; (4) incorporate 
habitat and recreational values into planning efforts; and (5) identify and 
prioritize alternative management actions to achieve measurable progress 
toward improving flow regimes and other physical conditions. 

ii. In concert with local partners, secure CWCB funding to execute a stream 
management plan. 

iii. In partnership with the Center for Whole Communities, explore the potential 
to conduct a Whole Measures for Urban Conservation (WMUC) assessment—
engaging at-risk urban populations in flood or fire-prone areas or who lack 
access to parks and natural areas—that aligns with aspects of stream 
management planning. 

 
c. Key Strategies and Actions—Mid-Term (3-5 years) 

i. Develop educational products to help watershed partners build capacity to 
carry out their missions and support stream management plan objectives 
through ballot initiatives, policy work, and fundraising efforts. 

ii. Define priority TNC focus areas in urban and non-urban contexts, taking into 
account stream management plan findings, TNC green infrastructure 
analyses, emerging community partnerships, and opportunities for catalytic 
demonstration projects. 

 
d. Project Supplement Inclusions 

i. Fountain Creek Watershed Stream Management Planning Project 
ii. Whole Measures for Urban Conservation Assessment Project 
iii. Pueblo County Comprehensive Plan WOD White Paper Project 
iv. LID Toolkit Project 
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WHAT SUCCESS LOOKS LIKE:  COLLABORATIVE FOREST LANDSCAPE 
RESTORATION PROGRAM 

 
TNC’s participatory, science-driven planning processes have built consensus around conservation priorities 
and brought much-needed financial resources to a range of partners.  In Colorado, TNC played an integral role 
in bringing the Collaborative Forest Landscape Restoration Program (CFLRP) to the state—a program that has 
delivered nearly $4 million annually over the past nine years for Front Range forest restoration and fire 
mitigation efforts.  Funds have supported over 25,000 acres of forest treatments.  The chapter itself has 
restored an extensive range of forested landscapes with these funds, implemented over 60 prescribed burns, 
and trained over 200 partners.  CFLRP funds have, for example, supported the work of TNC and its partners in 
the Upper Monument Creek Watershed. 
 
The purpose of CFLRP is to: (1) encourage collaborative, science-based restoration; (2) support ecological, 
economic, and social sustainability; (3) leverage local, national, and private resources; (4) facilitate the 
reduction of wildfire management costs and risks, including through reestablishing natural fire regimes; (5) 
use forest restoration byproducts to offset treatment costs while benefiting local rural economies and 
improving forest health; and (6) demonstrate the degree to which various restoration approaches achieve 
ecological and watershed health objectives.  All activities undertaken through CFLRP support large, 
landscape-scale restoration outcomes—something TNC was already rallying partners around before the 
program was established.  TNC’s close partnership with the USFS—and its work supporting USFS’s need for 
collaborative, science-driven-planning efforts that guide collective forest restoration activities with a range of 
partners—put the state in a position to capitalize on CFLRP funding when the program was created through 
the Omnibus Public Land Management Act of 2009. 
 
 What Restoration 

Looks Like 
A 1900 USGS photograph 
of an area on the present-
day Pike National Forest 
“never visited by 
lumbermen but subject to 
surface fires at various 
times.”  The photo 
illustrates the open 
nature and diversity of 
stand structure when 
small, regular fires are 
allowed to occur.  High 
forest density and fuel 
loads are unnatural 
conditions brought about 
by fire suppression 
(Matrix Design Group, 
2016, appendix D, p. 19). 
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PROTOTYPE PROJECT: FOUNTAIN CREEK WATERSHED STREAM 
MANAGEMENT PLANNING PROJECT 

Colorado’s Water Plan calls for developing stream management plans on 80% of rivers and streams identified 
as basin priorities by 2030.  Fountain Creek is an Arkansas River Basin priority.  The CWCB allocated $5 
million for stream management planning efforts in 2017 (approximately $1 million annually), and TNC is 
working across the state to help Colorado communities develop stream management plans.  A stream 
management plan is a critical tool that can build consensus for restoration needs and priorities, create 
actionable lists of projects, and open doors to new funding opportunities for watershed partners. 
 
Numerous basin stakeholders—including USGS staff, municipal leaders, water engineering firms, and NGOs 
working in the basin—believe a CWCB-funded stream management plan, and the scientific studies that 
support it, can drive consensus for collective action that restores the watershed.  The Colorado Water Plan 
calls for stream management plans that: “(1) involve stakeholders to ensure their acceptance of the plan; (2) 
assess existing biological, hydrological, and geomorphological conditions at a reach scale; (3) identify flows 
and other physical conditions needed to support environmental and recreational water uses; (4) incorporate 
environmental and recreational values and goals identified both locally and in a basin roundtable’s BIP; and 
(5) identify and prioritize alternative management actions to achieve measurable progress toward maintaining 
or improving flow regimes and other physical conditions (CWCB, 2015, section 6.6, p. 6-168).”  The latter is a  
critical need in Fountain Creek.  In addition, a 
stream management plan here would benefit from 
a rare cross section of data not available in many 
places in the U.S.: fish, habitat, invertebrate data 
that corresponds with geomorphology cross section 
data, flow data, and water quality data.  A major 
component of the study would be to consolidate 
information from multiple sources and reports into 
a comprehensive analysis that helps to prioritize 
and drive actions both by tributary reach and 
basin-wide. 

Collective Planning Drives Amazing Outcomes 
Working hand in glove with the water user 
community in the San Luis Valley, the 
Colorado Attorney General, and the 
outgoing solicitor general for the 
Department of Interior, TNC was able to 
drive a collective planning effort that 
resulted in the simultaneous protection of 
local water resources, the creation of Great 
Sand Dunes National Park and Preserve, 
and the appropriation of a unique 
groundwater right required to preserve the 
park’s amazing and complex hydrology. 
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To the creek. 
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Appendices 
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Appendix A: TNC Strategic Context 
TNC’s global strategic plan, the Shared Conservation Agenda represents a way of planning that 
focuses on changing the systems through which people meet their needs for food, water, energy 
and other infrastructure.  The purpose of changing these systems is to reduce threats to 
biodiversity, which is essential to life.  Implicit in the approach is an acknowledgement that 
without focusing on systems change, efforts to protect nature and biodiversity may not be 
successful. 
 
The Shared Conservation Agenda represents a shift from Conservation Action Plan (CAP)-oriented 
efforts focusing on ecological targets.  With near-term outcomes focusing on the year 2025, it will 
likely shape the current and, to a greater extent, subsequent state strategic plans.  (The current 
state strategic plan has a 2020 horizon; the subsequent plan will have a 2025 horizon.)  Long-term 
outcomes in the Shared Conservation Agenda target the year 2050. 
 
At national and state levels, planning through an iterative process that continues to evaluate 
ecological targets in light of Shared Conservation Agenda priorities can be expected, and 
ecological targets may weight more heavily in some areas of planning (land, water) than in others 
(urban).  For example: the focus on resilient landscapes, where work is more advanced in the 
eastern U.S., and Core Area analyses and Dynamic Adaptive Pathway considerations in Colorado, 
will likely continue to drive many land protection efforts. 
 
The August 14, 2017, memo to the North American Leadership Team regarding land and water 
protection succinctly summarizes the evolving dynamic: “If we are to achieve our mission we need 
to change underlying systems of how people are meeting their needs, such as food, water, energy, 
and infrastructure.  Our ability to change these entrenched systems will take time, and is not a 
foregone conclusion, and so protecting the most critical lands and waters to maintain biodiversity 
in the face of these myriad of challenges will remain an essential part of TNC’s work.” 
 
Currently, many state strategic plan goals and strategies have relevance to, but don’t perfectly 
align with, potential or perceived opportunities in the Fountain Creek watershed.  In the Lands 
Program, for example, while the Fountain Creek Watershed falls within the Southern Great Plains 
priority area, it does not fall within a Core Area.  The Freshwater Program goal to improve flow and 
function in 500 miles of stream/river corridors aligns with needs in Fountain Creek tributaries, but 
not with the geographic priorities set in the plan.  The Forests Program objectives have strong 
regional alignment, with strategies focusing on expanding efforts in the Upper Monument Creek 
Watershed (a Fountain Creek tributary).  Urban priorities do not focus on this area; but, it would 
appear that the Shared Conservation Agenda and TNC’s evolving urban work (which includes 
ambitious goals for urban water programs) could open up new opportunities in the Fountain Creek 
Watershed that link different programmatic efforts together.  For amplification, see the 
spreadsheet on the following page, which cross-references some of the Shared Conservation 
Agenda strategies with state strategic plan strategies—and then examines the strength or 
weakness of alignments within the project area. 
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How well do SCA strategies, state strategic plan strategies, and needs in the project area align?
Priorities

Strategies

Protect land and water.
NEAR TERM:  None
LONG TERM:

Protect lands and waters through policy work, ballot initiatives, innovative financing, partnering with 
Indigenous Peoples, and completing large or complex transactions we’re uniquely positioned to do.

� � While southeastern Colorado is one of two state priority areas, the Fountain Creek Watershed does not fall within a Core Area (CA); the most 
proximate CA to this project is in the Huerfano Watershed, east of the City of Pueblo and adjacent to Bessemer-irrigated farmland in Avondale.  
Likewise, Fountain Creek is not a targeted basin for improving flow and function in river corridors.

Apply TNC’s smart infrastructure siting principles to protect lands and waters in the U.S. � Smart infrastructure siting principals appear to apply primarily to energy production/transmission rather than the wide variety of urban 
infrastructure.  The correlation between smart infrastructure siting and Fountain Creek is strong only if we consider the term more broadly.

Tackle climate change.
NEAR TERM:  None
LONG TERM:

Increase carbon sequestration and derive other multiple benefits by conserving, managing, and 
restoring at least 4 million acres of public and private forests in the U.S. and Canada.

� � Linkages between SCA objectives and state strategies are strongest when we look at increasing the pace and scale of forest restoration in this 
region given that Upper Monument is a priority increase area.  Limited opportunities for carbon sequestration through land protection in the 
Fountain Creek Watershed exist.  Plenty of opportunities exist for engagement around forest health/pre-fire mitigation best practices.

Provide food and water sustainably.
NEAR TERM:

Transform farm management practices to advance adoption of sustainable soil health systems on 
more than 50 percent of U.S. soy, wheat, and corn cropland by 2025 to improve crop yields, water 
quality, and carbon storage capacity.

� � Few commodity crops are grown in the Fountain Creek Watershed, although opportunities exist to improve irrigation practices.  Commodity 
crops are grown in Pueblo County, east of the Arkansas/Fountain confluence.  Neither of these areas are priority geographies for the chapter's 
Freshwater Program, although opportunities align with state strategies in concept.

Protect watersheds and restore forests, wetlands, grasslands, and agricultural lands to provide clean 
water to cities and to store carbon across four continents.

� � � � � � � Again, land and water goals at the state level don't prioritize the Fountain Creek Watershed area generally.  Forest goals do.  Urban goals 
could.  Opportunities to further link to land (and possibly water) goals to this SCA strategy seem stronger in Pueblo County and could be 
explored in the St. Charles, Sixmile, and Huerfano watersheds, in addition to Fountain Creek.

LONG TERM:
Implement community water trusts, an investment vehicle that acquires water rights portfolio to 
generate triple bottom-line outcomes: restoring freshwater ecosystems, providing sufficient water 
for agriculture and communities, and generating monetary returns for investors.

� � � The primary opportunities here exist in farm communities east of the City of Pueblo, where Fountain Creek, Sixmile Creek, the St. Charles 
River, and the Huerfano River join the Arkansas.

Build healthy cities.
NEAR TERM:  None
LONG TERM:

Demonstrate how green solutions can improve quality of life and how conservation can foster 
resilient communities in 24 U.S. cities.

� � Correlations here are strong, were TNC's urban work to expand beyond the Denver Metro region.

[Develop/Utilize water funds to] protect watersheds and restore forests, wetlands, grasslands, and 
agricultural lands to provide clean water to cities and to store carbon across three other continents.

� � � � � � � � � � The Greenway Fund is a nascent NGO attempting to replicate in Fountain Creek what the Greenway Foundation is doing in Denver.  A water 
fund focusing on the Bessemer Ditch has been contemplated in Pueblo County, which would address the SCA objectives outlined in this 
strategy (forests excepted).  The Fountain Creek Watershed Flood Control and Greenway District (FCWFCGD) is authorized to support easement 
purchases, and water funds and FCWFCGD dollars could support or revive Peak to Prairie land protection objectives.

Connect people and nature.
TBD �

Land Forests UrbanH2O
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Appendix B: Stakeholder Ecosystem 
Through the process of interviewing stakeholders and SMEs—and executing the Watershed Survey 
and Gap Analysis—ICS developed a catalogue of individuals and organizations working in the 
Fountain Creek Basin with a role in shaping water management outcomes.  While not inclusive of 
every stakeholder involved in water management, the Stakeholder Ecosystem Catalogue (SEC) 
contains 91 organizations and 259 individuals—presented as a tabular spreadsheet to enable 
querying, sorting, and/or incorporation into CRM databases by TNC. 
 
The SEC catalogued involvement or membership of individuals and organizations in several 
“umbrella-type” organizations that are either governing bodies or represent major stakeholder 
interests in the basin.  Theses organization and their affiliates will be key points of contact for TNC 
as it looks to expand its work across the region.  The umbrella organizations include: 
 
Arkansas Basin Roundtable (ABR) 
ABR is one of nine basin roundtables in Colorado that have developed basin implementation plans 
(BIP) to meet water supply and management challenges within their basin.  Roundtables helped to 
establish—and work to carry out—Colorado Water Plan and Statewide Water Supply Initiative 
(SWSI) objectives.  BIPs are both informed by and help to support planning efforts between the 
state and entities in the basin.  Fountain Creek is an important focus of the ABR’s BIP. 
 
Arkansas Fountain Coalition for Urban and River Evaluation (AF CURE) 
AF CURE is an association of ten independent wastewater discharging entities located in El Paso 
and Pueblo counties. AF CURE was convened by the Pikes Peak Area Council of Governments 
(PPACG) in 2012 in response to the nutrient monitoring requirements contained in the Colorado 
Department of Public Health and Environment’s (CDPHE) Nutrient Monitoring Control Regulation 
85 and the need for watershed-wide monitoring plans and programs. AF CURE is a sub-group of 
the Pikes Peak Regional Water Authority (PPRWA).  Member activities include coordinated 
monitoring, sampling, analysis and reporting of discharges and stream water quality within and 
connected to the project area; joint participation in activities of the Water Quality Control 
Commission and Water Quality Control Division or water quality efforts; and participation in 
regulatory hearings. 
 
Fountain Creek Watershed Flood Control and Greenway District (FCWFCGD) 
FCWFCGD was created by the Colorado State Legislature to address flooding, drainage, 
sedimentation, water quality, water quantity, and erosion problems and recreational opportunities 
within the Fountain Creek Watershed and effectively protect, develop, and use the natural 
resources within the watershed.  Senate bill 09-141 created the district and authorized it to 
manage, administer, and fund the capital improvements necessary in the Fountain Creek Watershed 
and the watershed management area to: (1) prevent and mitigate flooding, sedimentation, and 
erosion; (2) improve water quality and otherwise address water quality and water quantity issues; 
(3) improve drainage; (4) fund the acquisition and protection of open space; (5) develop public 
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recreational opportunities, including parks, trails, and open space; and (6) improve wildlife and 
aquatic habitat and restore, enhance, establish, and preserve wetlands. 
 
The Greenway Fund (GF) 
GF is a 501 (c)(3) not-for-profit organization that advocates for the creative, innovative 
transformation of regional waterways in the Fountain Creek Basin through: (1) the development of 
greenway trails and water access; (2) connecting communities to waterways through recreational 
opportunities and enhanced natural experiences; and (3) protecting valuable environmental assets 
in partnership with local government, non-profits and businesses. 
 
Pikes Peak Area Council of Governments (PPACOG) 
PPACG, a voluntary organization of 16 counties and municipalities, provides a forum for local 
governments to discuss issues that cross their political boundaries, identify shared opportunities 
and challenges, and develop collaborative strategies for action. 
 
Pikes Peak Regional Water Authority (PPRWA) 
The Pikes Peak Regional Water Authority (PPRWA) is a water authority composed of El Paso County 
water providers with shared interests in water supply issues.  Members operate in a region 
projected to have the largest M&I supply gap in the Arkansas Basin.  Many are dependent upon 
nonrenewable (Denver Basin Aquifer system) groundwater resources.  The purpose of PPRWA is to 
explore and develop regional solutions to water supply issues.  PPRWA projects include: (1) transit 
loss modeling (tracking transit loss in Monument and Fountain creeks between Monument and 
Fountain, CO); (2) administering a collaborative water quality monitoring group (AF CURE); and (3) 
guidance on water supply regionalization. 
 
Pueblo Area Council of Governments (PACOG) 
PACOG is an intergovernmental agency and independent legal entity whose purpose is to foster a 
cooperative effort in considering problems, coordinating policies, developing plans and assisting, 
advising and supervising the operations of cooperative projects approved by the local government 
bodies. 
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TNC may also be interested in looking at basin membership subsets within two state associations 
included in the catalogue; membership, when known, has been provided: 
 
Colorado Association of Stormwater and Floodplain Managers (CASFM) 
CASFM is an 800-plus member organization of professionals involved in floodplain and stormwater 
management, water quality, flood hazard mitigation, and flood preparedness. CASFM represents 
the interests of stormwater managers and flood hazard specialists from local and state 
government, the research community, the insurance industry, and consulting engineers. 
 
Colorado Stormwater Council (CSC) 
CSC is an organization for local governments who own a storm drainage system and are required to 
have a municipal permit (National Pollutant Discharge Elimination System (NPDES) for the 
discharge from those systems to state waters. In the State of Colorado, CDPHE is responsible for 
regulating the discharge of stormwater by issuing discharge permits through the Colorado 
Discharge Permit System.  The CSC acts as a forum for municipalities and municipal permit holders 
which: (1)enables exchange of technical information regarding stormwater regulations and 
compliance with permits; (2) serves as a voice for its members during regulatory procedures, 
meetings and hearings; (3) educates members on all aspects of stormwater: legislation, permitting, 
technology, resources, program management, etc.; and (4) aids in the development and 
implementation of stormwater programs at local and regional levels. 
 
 
Note: Descriptions of the above organizations were sourced from the websites of those organizations. 
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Appendix C: Watershed Survey 
 
PURPOSE OF THE SURVEY 
The purpose of developing and issuing the Watershed Health and Management survey was to identify a 
wide range of watershed issues and activities and ask respondents to rank (a) how important certain 
types of activities are to the future of the region; and (b) what types of activities are in greatest need of 
new investment.  One objective of this effort was to examine correlations between areas of importance 
and areas of need.  Another was to provide a foundation upon which conversations with stakeholders 
and SMEs in subsequent phases of effort could build.  Issues and activities cited in the survey include: 
 

1. Helping communities reduce water demand. (For example: encouraging policies and creating 
incentives that reduce current and/or future water use.) 

 

2. Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial 
contamination from human and animal waste in urban drainage corridors.) 

 

3. Helping non-renewable-groundwater-dependent communities chart a course to future water 
security. (For example: helping unincorporated areas around Colorado Springs acquire 
renewable supplies and/or develop water-smart growth plans.) 

 

4. Directing and funding watershed management activities through a basin-wide governance 
approach. (For example: funding the FCWFCGD.) 

 

5. Engaging in proactive forest health and fuels reduction work to protect life and property and 
reduce the risk of extreme flooding, water contamination, and municipal supply interruptions 
caused by catastrophic wildfire. 

 

6. Building technical expertise/capacity to develop green urban infrastructure. (For example: 
developing wetlands to improve the quality of treated effluent before it is released into rivers; 
or restoring ecosystem service function in drainage paths.) 

 

7. Preserving open space that can be used to capture, absorb, and/or slow the flow of water in 
storm events. 

 

8. Encouraging water-sharing practices to build community resiliency and prevent zero-sum 
games. (For example: protecting farms from buy-and-dry practices with water leases; or creating 
exchanges between ground- and surface-water-reliant communities.) 

 

9. Assisting city and county officials interested in better integrating water management objectives 
into land use practices. (For example: encouraging development that reduces water use; or 
planning communities in ways that reduce stormwater impacts.) 

 

10. Developing stream management plans, which provide guidance to protect, maintain, and/or 
restore stream corridors while addressing community needs (i.e., water quality and quantity, 
habitat connectivity, and community/recreational amenities). 

 

11. Tapping new sources of capital for watershed activities. (For example: developing and/or 
supporting community water funds that can advance innovative water management practices 
through leveraged capital investments.) 
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12. Educating the public about water and watershed issues as they relate to planning, growth, 
taxation, fiscal resiliency, community health and well-being, and the legal rights and 
obligations of public entities with a water/watershed management role. 

 
SURVEY DEVELOPMENT PROCESS 
Survey development and dissemination was aided by representatives from CSU, Colorado Springs Public 
Works Department, GF, FCWFCGD, El Paso County Planning and Community Development Department, 
PPRWA, Pueblo County BOCC, Pueblo County Department of Economic Development and Geographic 
Information Systems, the Pikes Peak Community Foundation, Wright Water Engineers, Brown and 
Caldwell, and TNC.  Some representatives assisted with the development of the survey itself; others 
helped to identify survey recipients and/or disseminate the survey.  This created a project stakeholder 
list of approximately 250 individuals.  It identified a broad range of stakeholder groups that will be 
important to know about and/or engage with in subsequent TNC efforts moving forward. 
 
SURVEY RESPONSES AND LIMITATIONS 
200 people were invited to take the survey.  Survey links that could be forwarded may have increased 
access to the survey by additional respondents.  ICS aspired for a 20% response rate (40 responses); the 
actual response rate was 27% (54 responses).  Eleven responses had incomplete information (not every 
question was answered), but all respondent information was able to be incorporated into the findings. 
 
A strategic decision was made to use a ranking system in the survey rather than a scoring system.  The 
advantage in a ranking system over a scoring system is that, when comparing items that all have some 
importance to watershed health and management, one eliminates the risk of having respondents score 
most items as highly important—resulting in a survey that doesn’t highlight any priorities.  The 
disadvantage of a ranking system over a scoring system is that it does not allow one to assess whether 
respondents considered items important or unimportant—only that they considered them to be more or 
less important than others.  However, subsequent meetings with stakeholders and focus groups can 
reveal the level of importance respondents assigned to certain activities. 
 
In the rankings sections of the survey, individual responses varied regarding what types of activities are 
most important to the future of the region and what types of activities are in greatest need of new 
investment.  If responses did not vary—if every respondent was in agreement—the range of average 
ranks for activities would fall between 1 and 12, as a total of twelve items were ranked.  With greater 
variance, that range diminishes.  When analyzing total rankings and rankings by subset (i.e., county, 
sector, etc.), the greatest variance of average rank was 6 (e.g., lowest average rank of 4, highest average 
rank of 10); the more common variance fell between 2 and 3. 
 
KEY FINDINGS 
A summary of key findings follows.  In the accompanying bar graphs, longer bars and higher scores 
represent activities that ranked more important or more in need of resources than those represented by 
shorter bars and lower scores.  In other words, the ranking system used by survey participants—where 
an activity with a score of 1 was considered most important and 12 was considered least important—is 
inverted in the bar graphs. 
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WHAT DID WE LEARN FROM THE OVERALL RESULTS? 
 
 
The item ranked most important to the future of the region (average rank 7.4 out of 12) was: 
 

Directing and funding watershed management activities through a basin-wide governance approach. (For 
example: funding the Fountain Creek Watershed Flood Control and Greenway District.) 

 
The next highest ranked items (average rank 7 or higher) were: 
 

Developing stream management plans, which provide guidance to protect, maintain, and/or restore stream 
corridors while addressing community needs (i.e., water quality and quantity, habitat connectivity, and 
community/recreational amenities). 
 
Assisting city and county officials interested in better integrating water management objectives into land use 
practices. (For example: encouraging development that reduces water use; or planning communities in ways 
that reduce stormwater impacts.) 
 
Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial contamination 
from human and animal waste in urban drainage corridors.) 

 
 
The item ranked most in need of human, technical and financial resources (average rank 7.28 out of 12) 
was: 
 

Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial contamination 
from human and animal waste in urban drainage corridors.) 

 
The next highest ranked items (average rank 7 or higher) were: 
 

Tapping new sources of capital for watershed activities. (For example: developing and/or supporting 
community water funds that can advance innovative water management practices through leveraged capital 
investments.) 

 
 
Were there any correlations or discrepancies between areas of importance and areas of need? 
Of the twelve items being ranked, “tapping new sources of capital for watershed activities” ranked 2nd 
for “most in need of human, technical, and financial resources,” but 10th for “most important to the 
future of the region.”  Otherwise, there was general correlation between areas of importance and areas 
of need.  However, it should be noted that there was a discrepancy in the individual scores of the most 
important activity to the future of the region overall (Directing and funding watershed management 
activities through a basin-wide governance approach), with some respondents ranking this very high and 
others ranking this very low.  This discrepancy was even more pronounced in the “most in need” 
rankings, perhaps because we used the example of the FCWFCGD, and the District is in process of 
receiving $50 million in funding over a five-year period (2016-2020) from CSU (funds are tied to SDS 
mitigation and in-channel improvements south of Fountain). 



 
 

 
 

66 

NATURAL SOLUTIONS 
 

 
What contextual information might help us interpret this data? 
See breakdown by county, sector, and area of expertise. 
 
Are there specific things we want to ask about/keep in mind during the stakeholder outreach process? 
It will be important to ask about the importance/value of basin-wide approaches generally, to see how 
many people thought about the merit of the approach vs. thinking about the example given—i.e., the 
District itself. 
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WHAT DID WE LEARN GIVEN HOW RESULTS BREAK DOWN ACROSS GEOGRAPHIES? 
 
 
The item ranked most important to the future of the region for respondents associated with El Paso 
County was: 
 

Assisting city and county officials interested in better integrating water management objectives into land use 
practices. (For example: encouraging development that reduces water use; or planning communities in ways 
that reduce stormwater impacts.) 

 
The item ranked most important to the future of the region for respondents associated with Pueblo 
County was: 
 

Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial contamination 
from human and animal waste in urban drainage corridors.) 

 
The item ranked most important to the future of the region for respondents operating regionally and/or 
with no county affiliation was: 
 

Engaging in proactive forest health and fuels reduction work to protect life and property and reduce the risk of 
extreme flooding, water contamination, and municipal supply interruptions caused by catastrophic wildfire. 

 
 
The item ranked most in need of human, technical, and financial resources for respondents associated 
with El Paso County was: 
 

Tapping new sources of capital for watershed activities. (For example: developing and/or supporting 
community water funds that can advance innovative water management practices through leveraged capital 
investments.) 

 
The item ranked most in need of human, technical, and financial resources for respondents associated 
with Pueblo County was: 
 

Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial contamination 
from human and animal waste in urban drainage corridors.) 

 
The item ranked most in need of human, technical, and financial resources for respondents operating 
regionally and/or with no county affiliation was: 
 

Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial contamination 
from human and animal waste in urban drainage corridors.) 

 
 
Were there any correlations or discrepancies between areas of importance and areas of need? 
“Tapping new sources of capital for watershed activities” and “Educating the public about water and 
watershed issues as they relate to planning, growth, taxation, etc.” ranked high for El Paso County and low 
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for Pueblo County in terms of both importance and need. Developing stream management plans ranked 
high for importance and need in El Paso and Pueblo counties but low for respondents with a regional or 
unaffiliated perspective. 
 
What contextual information might help us interpret this data? 
Three water conservancy districts operate within Pueblo County’s jurisdiction.  All provide project 
funding that benefits the county.  As a river-oriented county, residents are generally well informed of 
water-related matters, and the Pueblo Chieftain has devoted a great deal of time to covering water-
related issues.  This may explain the low ranks for “Tapping new sources of capital for watershed 
activities” and “Educating the public about water and watershed issues as they relate to planning, growth, 
taxation, etc.” and why Pueblo-affiliated respondents ranked “Directing and funding watershed 
management activities through a basin-wide governance approach” high for importance and low for need.  
It is also important to note that Pueblo County is dealing with various water quality issues.  In addition 
to NPS pollution problems, Pueblo Wastewater selenium levels in treated effluent exceed maximum 
thresholds set by the EPA. The selenium is coming from groundwater that is leaching into wastewater 
pipes. Replacing pipes is a nine-figure investment, and still may not solve the problem given the 
percentage of leaching that takes place in customer sewer lines. Furthermore, Pueblo Wastewater is 
actually removing selenium that otherwise is traveling through subsurface flows into the Arkansas 
River—meaning there will be no increase in water quality to the river itself if Pueblo Wastewater is 
Clean Water Act compliant.  In fact, the reverse may be the case.  Some stakeholders are discussing 
downstream pollutant trading as a solution.  For example, an investment from Pueblo Wastewater in 
NPS cleanup on farms could offset the point-source selenium loads present in treated effluent and 
improve the overall health of the river. 
 
Are there specific things we want to ask about/keep in mind during the stakeholder outreach process? 
We will want to ask about the importance of private funding in Pueblo County.  The county seems to 
have limited access to private funding for conservation, so ICS is not sure why this ranked lower as a 
priority. 
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WHAT DID WE LEARN GIVEN HOW RESULTS BREAK DOWN ACROSS SECTORS? 
 
 
The item ranked most important to the future of the region for respondents associated with the public 
sector was: 
 

Directing and funding watershed management activities through a basin-wide governance approach. (For 
example: funding the FCWFCGD.) 

 
The item ranked most important to the future of the region for respondents associated with the private 
sector was: 
 

Building technical expertise/capacity to develop green urban infrastructure. (For example: developing 
wetlands to improve the quality of treated effluent before it is released into rivers; or restoring ecosystem 
service function in drainage paths.) 

 
The item ranked most important to the future of the region for respondents associated with the 3rd 
sector was: 
 

Helping communities reduce water demand. (For example: encouraging policies and creating incentives that 
reduce current and/or future water use.) 

 
 
The item ranked most in need of human, technical, and financial resources for respondents associated 
with the public sector was: 
 

Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial contamination 
from human and animal waste in urban drainage corridors.) 

 
The item ranked most in need of human, technical, and financial resources for respondents associated 
with the private sector was: 
 

Educating the public about water and watershed issues as they relate to planning, growth, taxation, fiscal 
resiliency, community health and well-being, and the legal rights and obligations of public entities with a 
water/watershed management role. 

 
The item ranked most in need of human, technical, and financial resources for respondents associated 
with the 3rd sector was: 
 

Tapping new sources of capital for watershed activities. (For example: developing and/or supporting 
community water funds that can advance innovative water management practices through leveraged capital 
investments.) 

 
 
Were there any correlations or discrepancies between areas of importance and areas of need? 
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“Mitigating NPS pollution” ranked 2nd in terms of importance and 1st in terms of need by the public 
sector; it ranked last or close to last by the private and 3rd sectors for both importance and need.  
“Building technical expertise/capacity to develop green urban infrastructure” ranked highest for the private 
sector in terms of importance and 3rd highest in terms of need by the 3rd sector; it ranked low for both 
importance and need by the public sector. 
 
What contextual information might help us interpret this data? 
It may be that public entities, bearing responsibility for adherence to Clean Water Act standards, have 
higher sensitivity to water quality issues—especially given the discrepancies between point source (PS) 
and NPS standards.  ICS is not certain why “Building technical expertise/capacity to develop green urban 
infrastructure” ranked low among public entities.  Some CSU staff indicated this type of expertise is 
limited in our region and would “need to be imported.” 
 
Are there specific things we want to ask about/keep in mind during the stakeholder outreach process? 
Wright Water Engineers, in reports to the Pueblo County BOCC, indicates that open space preservation 
is a critical element in ensuring future water management potential.  Open space preservation ranked 
highest among private sector respondents, but generally low across all sectors.  This can be explored 
during the stakeholder outreach process.  We should also keep in mind that “Building technical 
expertise/capacity to develop green urban infrastructure,” which ranked high among private and third 
sector respondents, presented two examples of green infrastructure—both of which require significant 
open space components. 
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WHAT DID WE LEARN GIVEN HOW RESULTS BREAK DOWN ACCORDING TO WATER EXPERTISE? 
 
 
The item ranked most important to the future of the region for respondents who have water expertise 
was: 
 

Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial contamination 
from human and animal waste in urban drainage corridors.) 

 
The item ranked most important to the future of the region for respondents who do not have water 
expertise was: 
 

Helping communities reduce water demand. (For example: encouraging policies and creating incentives that 
reduce current and/or future water use.) 

 
 
The item ranked most in need of human, technical, and financial resources for respondents who have 
water expertise was: 
 

Mitigating NPS pollution. (For example: cleaning up nutrient runoff from farms or bacterial contamination 
from human and animal waste in urban drainage corridors.) 

 
The item ranked most in need of human, technical, and financial resources for respondents who do not 
have water expertise was: 
 

Tapping new sources of capital for watershed activities. (For example: developing and/or supporting 
community water funds that can advance innovative water management practices through leveraged capital 
investments.) 

 
 
Were there any correlations or discrepancies between areas of importance and areas of need? 
Among respondents who do not work in or have expertise in the field of water management, “Tapping 
new sources of capital for watershed activities” ranked first in terms of need but last in terms of 
importance to the future of the region.  These respondents also ranked “Helping communities reduce 
water demand” as being most important to the future of the region, whereas respondents who work in or 
have expertise in the field of water management ranked this as least important to the future of the 
region. 
 
What contextual information might help us interpret this data? 
Uncertain at this time.   
 
Are there specific things we want to ask about/keep in mind during the stakeholder outreach process? 
Among many western water experts, demand management is the holy grail of water conservation.  In 
the Fountain Creek Basin, demand management has as much to do with minimizing base flows to 
restore (or at least prevent further degradation to) river flow and function as it does with supplying 
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drinking water to growing populations.  Why discrepancies around demand management exist will have 
to be explored.  In addition, discrepancies regarding “Tapping new sources of capital for watershed 
activities” will also have to be explored. 
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WHAT DID WE LEARN FROM THE NARRATIVE RESPONSES?  (Responses are unedited, presented as written by the survey 
respondent.) 
 
 
Did we miss anything? Are there issues important to the future of the region or in need of new human, 
technical, and financial resources that we failed to include? 
 

• Landscape level fuels reduction to best protect watersheds, water resources, and landscape resiliency through 
vegetation management  

• N/A 
• Better control and/or standards for wastewater discharge into Fountain Creek 
• Need to integrate federal facilities and military installations.  They have a Congressional mandate to perform 

and are hampered by local capacity to match them and the requirements 
• Physical upkeep of aging infrastructure, with little to no revenue stream. Examples: Bessemer Ditch 

stabilization, Pueblo West and St. Charles Mesa home conversions from septic to municipal wastewater, rural 
water treatment facilities, innovative modifications to water treatment facilities (methane capture and/or 
energy production) 

• Additional storage on Fountain Creek or the main stem of the Arkansas will be an important tool to maintain 
stream flows at acceptable levels. 

• No 
• You've covered reasonable bases. 
• Control of homeless camping and contamination of Fountain and Monument Creeks, and resources needed for 

alternative living locations. 
• Incentives for potable water redundancy 
• Water rights are a huge issue in the region, a re-evaluation of private rights to a public good is missing. 
• This is pretty complete. Since they all relate to each other it's difficult to rank them.  
• Flood Control options 
• Loose material dumping into Fountain Creek as a means of bank enhancement.  In the event of a flood, some of 

the material (soil, rock, concrete, etc.) that is pushed into the creek for the purpose of bank stabilization flows 
down stream, polluting the stream with foreign material.  This is a problem for agriculturalists as some of the 
materials may end up in hay fields or vegetable plots, thus tampering with soil composure.  Poor soil equals a 
poor crop.   

• no 
• Protecting habitat for wildlife. Humans are not the only animals that live in the Fountain Creek District and 

beyond. 
• Missed flood control 
• The connection of other social issues within the region (specifically homeless issues) to our waterways needs to 

be recognized.  Political dynamics related to City-County-District issues needs to be recognized as a significant 
hurdle. 

• Dealing with homeless population and how it affects the water quality. 
• How the general public plays into this watershed, but also the greater water system.  
• Not that I note at this time. 
• The social component wherein people actually use the resources beyond the flood / control benefits 
• No 
• No 
• We need a water vision for our region that connects communities and the landscape with the realities of the 

opportunities and constraints we live within. 
• Improved conservation and restoration of wildlife, including T&E species and their streamside habitat. 
• Regional collaborative water infrastructure projects are the future (shared storage and transmission).  Very 

difficult to fund, especially when participants are small water providers.   
• Matching flood control and water rights issues! 
• No 
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• No 
• The future of the region depends on watershed management and protection 

 
 
Provide an example of a water or watershed endeavor that is working well in the region…an innovative 
project or effort. 
 

• Fuels reduction projects on watershed districts that target hazard vegetation reduction; such as north slope of 
Pikes Peak. 

• N/A 
• Catlin Pilot Project 
• Previous fire mitigation measures in place to control runoff.  It is a long process but I feel is working. 
• CSU wetlands project on south Fountain Creek 
• Bear Creek Green Back Cutthroat restoration and protection 
• I'm not aware of any that are terribly innovative and working well. 
• Implementation of technology by farmers to better manage water applied to fields. 
• The Fountain Creek Watershed Coalition led by Larry Small has become an effective group with funds from CSU 

helping them to complete projects that are protecting our farmland. 
• Graduated Tap Fees reflecting incentives for smart growth and limited irrigation planning 
• Collaboration for the setting of the E. coli TMDL for the Fountain Creek Watershed 
• Don't know.. 
• AF CURE's comprehensive data collection efforts in multiple counties and watersheds. 
• Joint water shed water quality assessment after fires 
• Regional Coordination between Fountain Creek Watershed District and local municipalities. 
• I think the water department is doing a lot of good things that are innovative. But they don't tell their stories. 

Denver has great PR with users - we should do the same.  
• Southern Delivery System 
• Fountain Creek Ranch Diversion Project (finished July of '17): This project provides for future flood mitigation 

and current agricultural water access.   
• The IGA between the City and Pueblo has resulted in significant improvements to the stormwater infrastructure 

and open channels.  
• The cleaning and dredging of the Fountain through Pueblo has shown great promise. The Bike trail along the 

Arkansas and Fountain have introduced many to the value of our waterways.   
• Incorporating water runoff/flood control management into trail building design.  
• Sedimentation control 
• Interagency forest management work with CS Utilities, USFS and CUSP; collaborative efforts through the FC 

Watershed District; AF CURE members coordinating on water quality issues; Creek Week 
• AF CURE and the Brewshed groups are working across boundaries to improve and protect water quality. 
• Collaborative conservation is moving along quite well. Improving ag techniques. AND VOTING to support storm 

water projects - that's huge! 
• None at this time. 
• None.  It is embarrassing. 
• Drip and sprinkler seems to be working well in the Rocky Ford area 
• Detention pond system Sand Creek, where original funding was available 
• Palmer Land Trust and ICS's Bessemer Project 
• AF CURE 
• The Monument Creek Watershed Flood Restoration Master Plan is a good example of a multi-stakeholder effort 

that produced a useful product, but dedicated funding is needed for execution. 
• "AF CURE Water Quality Monitoring group 
• ARWC: Arkansas River Watershed Collaborative  
• Transit Loss Program (measure return flow losses in Monument and Fountain Creeks, funded by USGS and 

Transit Loss members)" 
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• Addressing urban development with storm water reduction techniques. 
• basin-wide assessment of Se contamination. looking at possible sources and sinks.  
• AF CURE 
• San Miguel River restoration work. 
• Can't think of any. 
• The Creek Week Cleanup and subsequent efforts such as Adopt-A-Waterway. Scoop the Poop initiatives. The 

Fountain Creek Brewshed Alliance. Catamount Institute's Young Environmental Stewards program. Regional 
stormwater education/outreach. The Watershed Outreach Collaborative (Watershed District + Greenway Fund) 

• 1041 permit for SDS and negotiations between Colorado Springs and Pueblo County have resulted in large 
financial commitment for improving Fountain Creek, mitigating effects of additional water from SDS, and 
starting to address years of neglect of stormwater management responsibilities by C Springs. 

• Restoration of wildfire affected areas to control erosion 
 
 

Provide an example of something water or watershed-related that is not working well. 
 

• stormwater management 
• N/A 
• regional stormwater management 
• Wastewater discharge policies 
• City not investing in tree management 
• Lack of transparency and collaboration in allocating $50 Million obligations arising out of SDS 1041 permit 
• Colorado Springs stormwater - which is largely non-existent. 
• Efforts to increase on water recreational activities on Ft. Creek limit options for dealing with more serious 

issues like flooding or water quality. 
• Developers continue to build without enough consideration to stormwater run off.  This must change. 
• Punishment for Stormwater planning, rather than assistance in proper stormwater planning 
• Don't know enough 
• Total lack of control of camping locations to prevent E. coli contamination of creeks. 
• "Regional upstream quality assessment 
• Effort to effectively address e.Coli contamination in the upper reaches of Fountain Creek.  Need funding to take 

historic (>50 years old), septics out of service. 
• We are taking out concrete while parks are and public works are building concrete parking lots and roads. 
• Water law...we can’t seem to do a great many things because we have to constantly consider legal rights based 

on a ridiculous and outmoded legal doctrine that essentially boils down to “finders keepers” 
• Ability of public to engage with water. 
• Willow/bank stabilization efforts: in theory, this idea is great.  However, the nature of this creek is becoming 

increasingly violent, decreasing the effectiveness of such a reclamation project.  
• Our infrastructure is not adequately planned from a regional perspective. 
• The ability to mitigate the conflict between the Fountains wondering and the loss of land for property owners 

along its path.  They have a need and right to protect their property but that is not always in the watersheds 
best interest.  

• There is too little education about Climate Change and its long-term effects. There is too much encouragement 
of property owners continuing to operate along pre-climate change realities and funding unsustainable 
projects. 

• Creek restoration in the Pueblo city limits 
• Lack of focus by El Paso County on regional needs to develop sustainable water supplies for water districts; 

equitable and sustainable funding for the FC Watershed District; lack of involvement in water quality needs by 
storm water programs (COS is making significant progress in this, but EPC and others lag behind); regional 
storm water management 

• Water Quality impacts from homeless. 
• Education.  
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• None at this time. 
• The smell of Fountain Creek.  Unbelievable that the City thinks this is ok.  
• I do not like the buy and dry system 
• Fee system for new development 
• Forest health initiatives within the City of Colorado Springs and along the backdrop. I'm not sure we're doing 

enough given the limited resources of the City, El Paso County, the Forest Service, etc. 
• Application of the new City and County Drainage Criteria Manual, and the requirement for full-spectrum 

stormwater detention, does not fully address ongoing or future downstream impacts from development.  Most 
receiving streams in the watershed are not in a historic condition (lack floodplain connection, exposed soils, 
incised channels, poor vegetation cover) and therefore cannot sustainably pass the design flows from most 
stormwater infrastructure. 

• Fountain Creek Watershed, Flood Control and Greenway District - still has no long-term administrative funding, 
so is not yet self-sustaining.  Has great potential, which is not being fulfilled. 

• Managing Fountain Creek flooding with sustainable projects that can be maintained in the future. Need to 
address vegetation and debris removal throughout the channel!! 

• Unknown. 
• Stormwater management 
• Crystal River in-stream flow efforts. 
• Nonpoint source contamination. the definition of contamination. 
• "Litter education/awareness/impacts to our waterways, parks and trails. (ideally needs to be a statewide 

initiative). Disconnect between organizations in need of volunteers and actually reaching out to community 
members 

• Lack of comprehensive approach and "big picture" thinking by Fountain Creek Watershed District is wasting 
money on "band aid" projects for Fountain Creek. 

• Development of forest and wildfire prone areas with no mitigation controls 
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Appendix D: Gap Analysis 
This gap analysis represents an important component of TNC’s engagement work and a critical 
step-in-progress to developing the full opportunities analysis.  It is essentially a catalogue of needs 
related to watershed health and management that SMEs and stakeholders identified in the region.  
ICS developed the gap analysis by conducting formal interviews with nineteen SMEs and engaging 
nearly two dozen additional stakeholders in further conversations.  During this time, ICS and TNC 
staff also began meeting with different watershed groups.  The purpose of engaging with these 
groups—which included the FCWFCGD, AF CURE, PPRWA, GF, and other entities—was to better 
understand the issues at play, get clarification on gap areas, provide information about TNC and its 
aspirations, and forge new connections with local practitioners. 
 
These activities resulted in the identification of 64 gaps related to watershed health and 
management.  Choosing how to catalogue and categorize gaps required making some strategic 
choices.  Decisions had to be made regarding: (1) the range of issues explored (e.g., to what extent 
should the analysis list gaps that don’t relate to TNC’s work?); (2) how granular to get (e.g., the 
Water Quality section lists six gaps related to general water quality needs; it could just as easily 
have listed a dozen gaps related to addressing E. coli contamination alone); and (3) how to 
organize the gaps identified (e.g., should the need for scientific research pertaining to forest 
treatment effectiveness go into a Science and Research section or a Forest Health and Fire 
Mitigation section?).  In the end, ICS and TNC chose to list high-level gaps that a range of public 
and private entities would be interested in addressing.  Gaps were organized in ten categories, 
which created some division between gaps that are related (e.g., “providing education on the 
importance of forest and fuels management” is listed in the Education section while “optimizing 
fire risk assessments by linking them with other critical indicators” is listed in the Science and 
Research section) as well as some redundancy in different categories.  The analysis attempts to 
paint a broad but comprehensive picture of needs that are both diverse and interrelated—and 
which will require different organizational skillsets (and partnerships) to address effectively.  The 
hope is that this type of catalogue will be useful to a range of entities working in the basin, who 
can identify gaps that they are uniquely poised to address or assist in addressing.  The ten gap 
categories are: 
 

1. Science and Research 
2. Planning and Design 
3. Water Quality 
4. Demand Management and Water Supply Planning 
5. Stormwater Management, Green Infrastructure and Detention 
6. Finance 
7. Education 
8. Forest Health and Fire Mitigation 
9. Land Protection or Acquisition 
10. Policy and Governance 
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TNC-Gap Alignment 
In addition to providing a narrated description of each gap, the gap analysis also includes an 
assessment of how well TNC’s mission, state and global strategic plan goals, and areas of 
interest/expertise align with each gap.  (Note: TNC’s global strategic plan is referred to as the 
Shared Conservation Agenda.)  Alignment scoring was established with input from TNC staff using 
the following metric: 
 
a. Poor: Alignment with TNC’s mission, the Shared Conservation Agenda, or the state strategic 

plan does not exist or is very weak. 
 

Example Gap: Supply Planning – developing conveyance/delivery mechanisms.  Stakeholders cited a 
need to create regional water supply systems that build redundancy.  This requires the development 
of conveyance/delivery infrastructure.  This need aligns poorly with TNC mission, goals, and areas of 
expertise/interest. 
 

b. Conditional: Alignment with TNC objectives may or may not exist.  In all TNC chapters, a 
multitude of local issues and enabling conditions affect the organization’s ability to be 
successful.  TNC may engage these issues if they directly relate to the local objectives the 
organization adopts to advance Shared Conservation Agenda and/or state strategic plan goals. 
 

Example Gap: Demand Management and Supply Planning – reducing demand or meeting supply 
gaps through reuse/recycling.  Helping to facilitate municipal water recycling is not a Colorado 
Chapter objective.  However, if TNC adopted a goal to improve basin hydrology in the Fountain 
Creek system—in order to stabilize flow regimes, solve sediment issues, improve water quality, and 
restore habitat—reducing base flows may be critical to achieving that goal, since increased base 
flows from imported water contribute to destabilized channels, erosion and deposition problems, 
and poor water quality.  The reuse/recycling of transbasin water supplies is an important component 
of reducing base flows.  In this scenario, TNC would likely engage the issue by working with local 
partners, such as CSU, or national partners who are engaged in this arena, such as Western Resource 
Advocates. 
 

c. Emergent: Alignment with TNC’s mission, the Shared Conservation Agenda, and/or the state 
strategic plan exists; although this alignment is reflected in TNC areas of practice or technical 
skillsets that are emergent—still localized to some extent but expanding. 
 

Example Gap: Land Planning – developing incentives for LID/water-oriented design (WOD)/green 
infrastructure BMPs.  Creating pathways to help cities develop stormwater and green infrastructure 
at scale is a central component of TNC’s North American Urban Water Program.  However, this 
program is relatively nascent.  It currently operates in 23 U.S. cities.  In some cities, the program has 
achieved significant early successes; in others, TNC is still trying to foster better enabling conditions 
(such as the creation of new incentives) to support more robust stormwater and green infrastructure 
development in the future. 
 

d. Strong: Strong conceptual alignment with TNC’s mission, the Shared Conservation Agenda, and 
the state strategic plan exists.  Even though state strategic plan objectives do not target this 
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geography at this time, TNC possesses a robust array of skillsets, and operating frameworks 
within Colorado and elsewhere that it can draw upon to set up effective programs and 
partnerships in this region. 
 

Example Gap: Water Quality – addressing NPS pollution in agricultural contexts.  The need to 
address NPS pollution from agricultural activities was cited by a number of stakeholders.  TNC has 
actively engaged agricultural communities across the country and around the globe to improve 
water quality through the adoption of new agricultural practices.  The organization has helped 
develop incentives for producers to irrigate more efficiently—resulting in improved instream flows, 
more secure municipal supplies, and reduced NPS loading.  The Arkansas Basin is not a focal point 
for these efforts, but strong Chapter and national expertise exists, should TNC choose to engage the 
issue in this region. 
 

e. Very Strong: Alignment with TNC’s mission, the Shared Conservation Agenda, and the state 
strategic plan is strong, and state strategic plan goals have targeted metrics focused on this 
geography.  Programs and partnerships applying technical areas of practice are already at work 
and may be expanding. 
 

Example Gap: Fire Mitigation – expanding fire mitigation efforts across the Cheyenne, Bear, Ruxton, 
and French creek drainages.  One of the Colorado Chapter’s state strategic plan goals is to increase 
pace/scale of forest restoration across 1.5 million acres.  TNC recently expanded its work in the 
Upper Monument region and is now exploring opportunities to expand efforts further south and 
west—across this area of need identified by stakeholders. 

 
How TNC Will Use the Gap Analysis 
When TNC considers new initiatives or programs in the region, it can use the gap analysis to 
evaluate: (1) alignment (with gaps that have emergent, strong, or very strong alignment to the 
organization’s mission, goals, and objectives); (2) correlation (how it can address multiple issues 
and needs through various programmatic approaches); and (3) impact potential.  As TNC explores 
new initiatives or programs to address gaps, it will assess the potential to undertake those 
initiatives or programs against criteria established at the outset of the project and refined during 
the course of the project.  Criteria include: 
 
TNC Relevance 

• Enables significant contribution to TNC’s Shared Conservation Agenda and related North 
American priorities 

• Relevance to the state chapter’s strategic plan; builds on current momentum or strength 
• Potential to facilitate or strengthen cross-functional conservation work 
• Clear unique and catalytic role for TNC 

 
Community Relevance 

• Addresses community-identified challenges or gaps 
• Has a broad base of community support 
• Builds lasting community capacity 
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Conservation Impact 

• Potential to drive systemic change 
• Potential to deliver durable conservation outcomes at scale 
• Potential to address a critical environmental challenge in the watershed 
• Potential to demonstrate the value of and build support for nature-based solutions 

 
Feasibility 

• Compelling for funders / known area of funder interest 
• Known partners or high-potential for strategic partnerships 
• Suited to TNC expertise (local/national) 
• Could deliver both short- and long-term outcomes 
• No critical barriers to implementation 
• Ability to monitor/measure outcomes 

 
Gaps 
 
1. Science and Research 

 
Science - understanding watershed geomorphology 
Some stakeholders believe that additional studies of Fountain Creek Basin geomorphology are 
needed to guide efforts pertaining to land use and water management from a regional, basin-wide 
perspective.  These studies can inform actions required to bring the Fountain Creek system back 
into a stable state, reducing sediment transport.  It should be recognized that a stable state is not 
necessarily a natural state, but a stable state will be more conducive to limiting erosion, improving 
water quality, and reestablishing basic natural conditions and functions in certain areas. 

GAP – TNC ALIGNMENT 
 

• Understanding watershed geomorphology (STRONG) 
 
• Understanding the effectiveness of fire mitigation efforts through post-fire monitoring (VERY STRONG) 
 
• Understanding water resource impacts from forest management practices (STRONG) 
 
• Optimizing fire risk assessments by linking them with other critical indicators (STRONG) 
 
• Understanding regional climate change impacts (STRONG) 
 
• Understanding reference conditions (STRONG) 
 
• Identifying reference areas (STRONG) 
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Science - understanding the effectiveness of fire mitigation efforts through post-fire monitoring 
Different state-level stakeholders expressed the need to study and monitor burn areas where pre-
fire fuel reduction efforts took place to evaluate the effectiveness of prescriptions in terms of how 
well they mitigated catastrophic fire behavior and what the resulting outcomes were in terms of 
recovery, regrowth, drainage, post-fire flood mitigation, etc.  Some stakeholders say they continue 
to see prescriptions implemented that have been shown not to work. 
 
Science - understanding water resource impacts from forest management practices 
Forest management practices—good and bad—have a significant impact on water resources 
beyond their susceptibility to fire.  Stakeholders cite good work on this topic being done in the 
Cache la Poudre and South Platte watersheds.  There is a need to extend this type of work to the 
Fountain Creek Watershed. 
 
Science - optimizing fire risk assessments by linking them with other critical indicators 
The need to prioritize treatment work should not solely be based on a spatial analysis of fire risk 
potential but other factors and/or indicators such as: potential impacts to homes, businesses, and 
infrastructure; potential impact to water supplies; potential impact to habitat; and the ROI 
expected from the work—which should also include a consideration of avoided costs to various 
local entities such as utilities and public works departments. 
 
Science - understanding regional climate change impacts 
Stakeholders cite a need to better understanding what changes/disturbances we might anticipate 
with climate change in order to better inform planning efforts.  Precipitation patterns, forest health 
(including a look at anticipated changes related to insect infestation and disease), fire regimes, and 
other disturbances warrant investigation.  Currently, few planning efforts consider these types of 
changes.  For example: who is building stormwater infrastructure in unburned forest areas with 
high fire risk to specs that would be required by post-fire hydrologic regimes? 
 
Science - understanding reference conditions 
Alluvial fans, drainage networks, post-burn areas, natural geomorphology... having an 
understanding of reference conditions (and protecting areas that enable scientists to continue to 
study reference conditions) can inform efforts to stabilize, protect, or restore systems.  Do some of 
these conditions still exist within the Fountain Creek Watershed?  Do they exist in nearby basins, 
for example: the Chico?  Stakeholders cited a need to better understand reference conditions. 
 
Science - identifying reference areas 
Fountain Creek is a unique system, and there aren't comparable areas carrying so much imported 
water that exist in Colorado.  The Big Thompson carries a similar percentage of imported water, 
but it doesn't possess the highly erosive, sandy soils of the Fountain.  Stakeholders believe there 
may be comparably altered systems in other states—California, for example—or other countries.  
Identifying systems with similarly altered geomorphology—and groups that are working on issues 
in those areas—can strengthen science, planning, and intervention efforts within the Basin. 
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2. Planning and Design 

 
Land and Water Planning - helping communities integrate water management objectives into land use 
planning 
Water-oriented planning approaches to land use are lacking in many communities.  Stakeholders 
report that the Colorado Springs comprehensive planning process has not significantly looked at 
planning matters through a regional water lens.  Pueblo County will be launching a new 
comprehensive planning process and cited need in this area.  Manitou Springs recently completed 
a new comprehensive plan with water-related elements, including a hazard mitigation component 
that addresses flooding.  Clarion, a leader in WOD, led the planning effort.  El Paso County is 
conducting its first water master plan, although stakeholders believe subsequent efforts will be 
necessary for plan results to begin influencing land use.  Having water experts engage in land use 
planning processes was deemed a need. 
 
Land and Water Planning - helping communities adopt a greenprint / ecological design approach 
Stakeholders generally agree that planning in the region is not driven by ecological design.  
Ecological design brings various disciplines together—not just to minimize impact to natural 
systems, but to integrate natural systems into the build environment on the front end of planning, 
making them the driving force behind sustainability, cost reduction, and resiliency.  TNC and TPL's 
"green printing" work is an example of ecological design.  The preservation of open space for water 
management purposes at the Stapleton redevelopment in Denver is an example of ecological 
design.  DFSD is an example of ecological design.  Preservation of tributary headwater drainages 
and permeable conveyances is an example of ecological design. 
 

GAP – TNC ALIGNMENT 
 

• Helping communities integrate water management objectives into land use planning (EMERGENT) 
 
• Helping communities adopt a greenprint / ecological design approach (EMERGENT) 
 
• Siting green infrastructure in new development areas (EMERGENT) 
 
• Identifying green infrastructure redevelopment opportunities in developed areas (EMERGENT) 
 
• Developing regionally appropriate LID/WOD/green infrastructure BMPs (EMERGENT) 
 
• Integrating LID/WOD/green infrastructure BMPs into planning, zoning, guidelines, codes (EMERGENT) 
 
• Developing incentives for LID/WOD/green infrastructure BMPs (EMERGENT) 
 
• Developing stream management plans (from a whole systems perspective) (STRONG) 
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Land and Water Planning - siting green infrastructure in new development areas 
Building on ecological design principles, stakeholders believe there is a need to help site green 
infrastructure in undeveloped areas before they are developed. 
 
Land and Water Planning - identifying green infrastructure redevelopment opportunities in developed 
areas 
A great deal of development in El Paso and Pueblo Counties occurred without an eye to drainage 
or detention practices based upon ecological design.  Redevelopment to facilitate green 
(detention) infrastructure installation is possible—in particular because the region's sandy soils are 
generally highly permeable and conducive to helping manage stormwater flows.  The planning 
need is to identify which sites are contributing the most to problems related to quantity and 
quality, as well as sediment transport, and prioritize interventions that would be productive. 
 
Land Planning - developing regionally appropriate LID/WOD/green infrastructure BMPs 
Stakeholders discussed the lack of transferability of many green infrastructure design concepts to 
El Paso and Pueblo Counties due to the arid nature of the environment combined with regional 
geomorphology and the nature of isolated storms producing heavy, short-period, high-volume 
flows.  There is a need to develop regionally appropriate BMPs.  Again, this draws on the need for 
good science and research, combined with experimentation and results monitoring. 
 
Land Planning - integrating LID/WOD/green infrastructure BMPs into planning, zoning, guidelines, 
codes 
Stakeholders see a need to integrate LID/WOD/green infrastructure BMPs into planning, zoning, 
and drainage criteria manuals.  The Colorado Springs drainage criteria manual, which was 
developed between 2009 and 2011 but not adopted until 2014, provides some of the more 
comprehensive drainage criteria in the region.  However, some stakeholders say the manual is 
already dated and contains minimal requirements for LID or green infrastructure development.  
Pueblo County cites needed changes to zoning around off-street parking and other types of 
development producing expansive impervious surfaces.  Green infrastructure planning in 
agricultural areas is equally lacking. 
 
Land Planning - developing incentives for LID/WOD/green infrastructure BMPs 
Current and former elected officials discussed incentives as means to spur more LID/WOD/green 
infrastructure development.  Fees or rebates for bluegrass removal, incentives for WOD 
developments that achieve other comprehensive plan objectives (think of Denver's Transit-
Oriented Development Fund), incentives that focus on urban density and create bicycle/pedestrian 
connections through neighborhoods and natural area corridors... these are some of the examples of 
incentives mentioned. 
 
Water Planning - developing stream management plans (from a whole systems perspective) 
Drainage practices as well as drainage planning practices—for example, developing drainage basin 
planning studies in the City of Colorado Springs—are often driven by local considerations more 
than systemic, basin-wide considerations.  They are often limited in scope as well, focusing on one 
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element alone (e.g., drainage), rather than multiple elements.  Master plans produced by FCWFCGD 
and the SIMP process undertaken by the Public Works Department in the City of Colorado Springs 
represent progressive shifts in approach, but many stakeholders cite the need for stream 
management planning processes as defined in the Colorado Water Plan. 
 
3. Water Quality 

 
Water Quality - addressing NPS pollution due to base flow increases and sediment transport 
Soils in the basin, which contain naturally occurring selenium, sulfates, arsenic, manganese, 
uranium, iron and other contaminants in varying quantities depending upon location, are carried 
into Fountain Creek in high-flow events.  These are deposited into the creek's fine sediments, 
which are mobilized by increased base flows in the system.  (High flows also release other 
contaminants, such as E. coli, into the system.)  Stakeholders cite a need to reduce base flows 
and/or stabilize sediment transport to improve/restore water quality. 
 
Water Quality - addressing NPS pollution in urban contexts 
Urban contexts exacerbate NPS pollution in a variety of ways, including (1) increasing flow volume 
due to sheet flows from impervious surfaces, which transports both naturally and not-naturally 
occurring pollutants; (2) a lack of detention; (3) homeless camps; (4) animal waste; (5) other.  
Stakeholders cited a need to mitigate NPS pollution in urban areas. 
 
Water Quality - addressing NPS pollution in industrial contexts 
Stakeholders discussed industrial sites that contribute to pollution in water systems, some of which 
are active industrial sites (Evraz Steel, Martin Drake), other which are historic sites for heavy 
industrial activity (Gold Hill Mesa, smelter sites, etc.). 
 
  

GAP – TNC ALIGNMENT 
 

• Addressing NPS pollution due to base flow increases and sediment transport (CONDITIONAL) 
 
• Addressing NPS pollution in urban contexts (EMERGENT) 
 
• Addressing NPS pollution in industrial contexts (POOR) 
 
• Addressing NPS pollution in agricultural contexts (STRONG) 
 
• Addressing NPS pollution from septic systems (POOR) 
 
• Assisting wastewater (PS) dischargers in addressing increasingly stringent standards (CONDITIONAL) 
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Water Quality - addressing NPS pollution in agricultural contexts 
The need to address NPS pollution from agricultural activities, particularly irrigated agriculture, 
was cited by a diverse range of stakeholders.  Those familiar with agricultural activities in the 
Lower Arkansas River Basin referenced problems with increasing total dissolved solids (TDS) 
concentrations in both surface and groundwater caused by continual return flow reuse as water 
travels eastward in and out of various ditch systems.  Surface irrigation creates the greatest 
problems, although more efficient forms of irrigation face challenges in terms of cost, effectiveness 
(e.g., leaching salts out of surface soils), and the complexities of Rule 10 compliance under the 
Arkansas River Compact. 
 
Water Quality - addressing NPS pollution from septic systems 
Stakeholders cite both scientifically documented and observed problems with septic systems 
across the region.  Studies on Saint Charles Mesa in Pueblo County link septic systems to 
groundwater contamination.  Post-Waldo flooding in El Paso and Teller counties washed out 
and/or exposed leach fields in the Upper Fountain drainage, many of which exist in decomposed 
granite areas not in compliance with current BMPs and requiring supplemental fill material. 
 
Water Quality - assisting wastewater (PS) dischargers in addressing increasingly stringent standards 
Clean Water Act Section 303(d) outlines procedures for identifying impaired waters and developing 
plans to restore them.  Total maximum daily loads (TMDLs) are established for specific 
contaminants.  Fountain Creek, the Arkansas River, and other Arkansas River tributaries are 303(d) 
listed for various contaminants.  TMDLs take into account pollution from point sources and 
nonpoint sources, but allocations for PS dischargers are incorporated into discharge permits, 
whereas NPS dischargers (such as agriculture) more often act in voluntary compliance.  Multiple 
discharge entities shared concerns regarding costs and complexities of increasingly stringent 
standards.  In Colorado, the Water Quality Control Commission recently adopted a Voluntary 
Incentive Program for Early Nutrient Reductions (Regulation #85 - Section 85.5(1.5)), which enables 
dischargers to delay compliance with increasingly stringent standards through offsets created by 
partnering to undertake less costly/complex NPS mitigation efforts that reduce TMDLs in shared 
HUC 8 basins.  Contaminants of focus are phosphorus and nitrogen.  Currently, LAVWCD appears to 
be the only entity seeking opportunities to capitalize upon the incentives program in this region. 
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4. Demand Management and Water Supply Planning 

 
Demand Management - reducing demand through active conservation 
Municipal and industrial (M&I) demand in the Arkansas River basin is projected to increase by 
141,000 to 195,000 AF (with passive conservation) by 2050, the second largest increase projected 
in the state behind the South Platte Basin.  Stakeholders spoke about the importance of active 
conservation measures to address supply shortfalls.  Different levels of conservation measures are 
being enacted in different areas; wide variation exists.  No active conservation measures are 
implemented in the City of Pueblo, yet per-person use is declining.  Active conservation in 
Colorado Springs has fluctuated in response to different budgetary and/or environmental 
conditions, but has, overall, created greater reductions in use than what is seen in Pueblo.  Highly 
proactive measures are being taken in the City of Fountain, with its strong outdoor use reduction 
goals and related, progressive tap fee structure… as well as in some of the smaller water districts 
with active conservation programs, such as Donala. 
 
Demand Management - reducing demand through water pricing 
Regardless of demand reduction's purpose (reducing base flows, bridging supply gaps, minimizing 
uncertainty), water pricing can help achieve desired results.  Demand reduction through water 
pricing is used to varying degrees of effectiveness within the region.  Obstacles to water pricing 
structures that reduce demand include: outdated code, utilities revenue structures that are coupled 
to sales volumes, and a lack of incentives to reduce water use.  Consistency in practices and 
adoption of BMPs across different parts of the region are needed. 

GAP – TNC ALIGNMENT 
 

• Reducing demand through active conservation (EMERGENT) 
 
• Reducing demand through water pricing (POOR) 
 
• Reducing demand or meeting supply gaps through reuse/recycling (CONDITIONAL) 
 
• Reducing demand or meeting supply gaps through water sharing (STRONG) 
 
• Reducing demand and meeting supply gaps through groundwater recharge (EMERGENT) 
 
• Protecting supplies by building redundancy in systems (CONDITIONAL) 
 
• Engaging in the process of regionalization (CONDITIONAL) 
 
• Developing conveyance/delivery mechanisms (POOR) 
 
• Moving from non-renewable to renewable supplies (CONDITIONAL) 
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Demand Management and Supply Planning - reducing demand or meeting supply gaps through 
reuse/recycling 
Multiple stakeholders expressed the need to use reusable water supplies (non-native water) to 
extinction in order to reduce base flows in Fountain Creek.  Currently, a great deal of reusable 
water ends up going down Fountain Creek.  Reuse at a variety of levels was discussed, from the 
household scale to the water utility scale.  At the utility scale, Donala Water and Sanitation District 
is looking to fill its remaining renewable supply gap by reusing recently acquired renewable 
supplies to extinction through recycling, thus reducing the need to acquire additional surface water 
rights.  Opportunities for CSU, an early pioneer in reuse, to advance this work were discussed by 
stakeholders at the basin and state level. 
 
Demand Management and Supply Planning - reducing demand or meeting supply gaps through water 
sharing 
Water sharing was cited as a means to reduce demand, build redundancies, and increase resilience.  
Sharing with agriculture—taking advantage of emerging alternative transfer method (ATM) 
frameworks that can reduce buy-and-dry practices and eliminate zero-sum games—was 
emphasized.  Fountain has been a Super Ditch pilot project lessee and is leading the ATM charge in 
this region.  The Bessemer Ditch is a Super Ditch member, but no active leasing takes place.  New 
legislation at the state level may offer other opportunities to explore sharing options not confined 
to pilot ATM efforts.  Thoughtfully activating these opportunities can help stabilize shifting water 
ownership and land use patterns. 
 
Demand Management and Supply Planning - reducing demand and meeting supply gaps through 
groundwater recharge 
Different entities are exploring groundwater recharge opportunities in El Paso County.  Beset with 
complexities, opportunities are nonetheless being explored to multiple ends: increased recycling, 
reuse to extinction, minimizing transit and storage losses, and addressing groundwater depletion. 
 
Supply Planning - protecting supplies by building redundancy in systems 
Many water supply systems in the region lack redundancy.  The City of Manitou Springs, for 
example, is reliant on supplies delivered from the French Creek drainage.  This drainage risks 
significant impacts from catastrophic wildfire incidents.  Smaller water districts also often lack 
redundancies, although some have successfully addressed these issues; for example, Donala Water 
and Sanitation District has connections with CSU and Triview that have provided opportunities for 
exchanges between entities when shortfalls were experienced. 
 
Supply Planning - engaging in the process of regionalization 
CSU's Policy Advisory Committee has made recommendations to provide regional water and 
wastewater services to regional water/wastewater districts with accompanying cost reductions to 
entities that would be served by CSU (some service began in 2010 at higher-than-municipal rates).  
Stakeholders' opinions on regionalization vary.  Many see opportunities to gain efficiencies, build 
redundancy, and increase resilience (as consolidation did in the Murray-Darling Basin in Australia).  
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Others see the move as exacerbating sprawl and other land use problems and diminishing 
competitive advantages in terms of business development and attraction in the City of Colorado 
Springs itself. 
 
Supply Planning - developing conveyance/delivery mechanisms 
Both building redundancy and moving to regional systems involves the development of 
conveyance/delivery mechanisms as currently exist, for example, between Colorado Springs and 
Donala and Cherokee (on the supply side) and Colorado Springs and Manitou Springs (on the 
wastewater side). 
 
Supply Planning - moving from non-renewable to renewable supplies 
Many regional entities wish to move from non-renewable groundwater supplies to renewable 
surface water supplies.  Delivery (see above) is the largest barrier to making this transition. 
 
5. Stormwater Management, Green Infrastructure and Detention 

 
Stormwater Management - helping to create consistent drainage/detention practices across jurisdictions 
Drainage and detention practices vary by jurisdiction.  Stakeholders expressed a need for adoption 
of regionally consistent goals, objectives, and practices.  Some want Colorado Springs Drainage 
Criteria Manual practices to be adopted regionally.  This represents a step forward for many 
communities, even though updates to the manual itself were cited as a need. 
 
Stormwater Management - implementing green infrastructure BMPs/demonstration projects in new 
development 
The development of green infrastructure BMPs (see Planning and Design) can be implemented 
through regulation and/or voluntary adoption.  Either way, demonstrating proof of concept in new 
development was deemed both a need and an opportunity in the region. 
 

GAP – TNC ALIGNMENT 
 

• Helping to create consistent drainage/detention practices across jurisdictions (EMERGENT) 
 
• Implementing green infrastructure BMPs/demonstration projects in new development (EMERGENT) 
 
• Implementing green infrastructure BMPs/demonstration projects in redevelopment (EMERGENT) 
 
• Aligning green infrastructure projects with hard infrastructure projects (EMERGENT) 
 
• Addressing detention complexities that have evolved from SB 15-212 (CONDITIONAL) 
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Stormwater Management - implementing green infrastructure BMPs/demonstration projects in 
redevelopment 
Decades of impervious surface expansion, developed without an eye to detention, infiltration, or 
NPS pollution management, creates the need for redevelopment that activates green infrastructure 
BMPs well-suited to this region.  Studies are needed to identify optimal locations where maximum 
impacts can be achieved.  The region's absorptive soils create opportunities.  The launch of visible 
demonstration projects is seen as critical to offer proof of concept and launch a change in design 
practices. 
 
Stormwater Management - aligning green infrastructure projects with hard infrastructure projects 
Seventy-one preliminary CIP projects have been identified in the Colorado Springs/Pueblo County 
IGA.  The city's SIMP offers a starting point to examine how to link and/or enhance hard 
infrastructure with green infrastructure while considering other development needs (e.g., 
emergency access, recreational corridor development, etc.).  Similar needs/opportunities exist 
throughout the region. 
 
Stormwater Management - addressing detention complexities that have evolved from SB 15-212 
CRS 37-92-602(8), which emerged from Senate Bill 15-212, provides legal protection for any 
regional or individual stormwater detention site and infiltration facility in Colorado, provided the 
facility meets the following criteria: (1) it is owned or operated by a governmental entity or is 
subject to oversight by a governmental entity (e.g., required under an MS4 permit); (2) it 
continuously releases or infiltrates at least 97% of all of the runoff from a rainfall event that is less 
than or equal to a 5-year storm within 72 hours after the end of the event; (3) it continuously 
releases or infiltrates as quickly as practicable, but in all cases releases or infiltrates at least 99% 
of the runoff within 120 hours after the end of events greater than a 5-year storm; (4) it operates 
passively and does not subject the stormwater runoff to any active treatment process (e.g., 
coagulation, flocculation, disinfection, etc.); and (5) if it is in the Fountain Creek Watershed it must 
be required by or operated in compliance with an MS4 permit.  Thus, areas in the Fountain Creek 
Basin not under an MS4 permit face stormwater management challenges due to legal limitations 
regarding detention.  Creative alternatives and/or policy work is required. 
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6. Finance 

 
Finance - leveraging private capital for land conservation 
Private philanthropic and investment capital has played a big role in different land conservation 
efforts in and around the region (a $10 million program related investment (PRI) in JE Canyon 
Ranch Conservation Project; a $7 million private equity investment in BX Ranch Conservation 
Project; various philanthropic investments in Brett Gray, Frost, and Hannah ranch conservation 
projects).  Success has been high; the need identified in this arena is to better align protection 
efforts around water management objectives and continue building upon these historic trends with 
further innovation and investment. 
 
Finance - leveraging private capital for green stormwater infrastructure 
Stakeholders in the region were interested in seeing private investment and/or philanthropic 
capital leveraged for stormwater management activities, but nearly all were uncertain how that 
could come about, who would donate philanthropically, or how ROI could be guaranteed for capital 
investors.  Various concepts were discussed including small-scale, grant-funded projects; 
opportunities created by new regulatory frameworks that used carrot-and-stick approaches to 
managing stormwater (similar to the D.C. stormwater credit trading program); green revenue bonds 
building off the new stormwater fee that could be leveraged to attract other sources of revenue; or 
some variation of the aforementioned. 
 
  

GAP – TNC ALIGNMENT 
 

• Leveraging private capital for land conservation (VERY STRONG) 
 
• Leveraging private capital for green stormwater infrastructure (STRONG) 
 
• Pooling funding sources for open space (as green infrastructure) acquisitions (STRONG) 
 
• Developing a public funding mechanism for agricultural land/open space protection in Pueblo County 

(CONDITIONAL) 
 
• Increasing funding for forest management (STRONG) 
 
• Securing permanent funding for FCWFCGD (CONDITIONAL) 
 
• Securing funding for management of waterway/greenway areas (and addressing multijurisdictional 

complexities) (POOR) 
 
• Addressing state level funding gaps in EMIF (severance tax), CWCB, state water plan implementation 

(STRONG) 
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Finance - pooling funding sources for open space (as green infrastructure) acquisitions 
Stakeholders discussed a need to pool various funding sources in order to acquire public open 
space that simultaneously creates green infrastructure development opportunities.  This involves 
coordinated shifts in planning—from parks, public works, and other departments.  This shift in 
thinking/planning has already begun in many places (as part of the SIMP process in Colorado 
Springs, for example); the need is to support and accelerate those efforts by targeting existing 
funding opportunities around priority opportunities. 
 
Finance - developing a public funding mechanism for agricultural land/open space protection in Pueblo 
County 
Multiple stakeholders discussed the creation of public funding mechanisms for open space 
protection in Pueblo County.  All were concerned about agricultural land protection along the 
Bessemer Ditch; some were interested in public open space/recreation opportunities where 
opportunities for water management often overlap (e.g., Wild Horse Creek, Arkansas-Fountain 
confluence, etc.). 
 
Finance - increasing funding for forest management 
In terms of forest management and fire mitigation work, demand for services always exceeds 
available financial resources.  Creating pathways for reliable, multi-year funding sources is 
important for work that will span decades. 
 
Finance - securing permanent funding for FCWFCGD 
More than $1 billion in water management infrastructure backlogs exist in the Fountain Creek 
Basin.  Nonetheless, FCWFCGD has no permanent source of funding and only one employee.  The 
District has the ability to levy up to a 5-mill tax in El Paso and Pueblo counties, with each mill 
generating slightly over $7 million.  The only substantive funding committed to the District to date 
is a $50 million monetary mitigation fund (providing five $10 million payments over a five-year 
period beginning in 2017) created through the SDS 1041 permit.  The funds are for flood control 
projects on Fountain Creek that provide significant benefit to the City of Pueblo and Pueblo 
County.  To put this figure into perspective, preliminary flood control options studies place flood 
control construction estimates in the lower Fountain Creek channel at $160 - $240 million.  By 
comparison, Denver Urban Drainage, which serves a territory only slightly larger than that of the 
Fountain Creek District, has 30 staff, a $30 million/year annual budget, and no comparable 
infrastructure backlogs—meaning money is spent proactively maintaining water management 
infrastructure and addressing new water management needs as growth occurs in the region. 
 
Finance - securing funding for management of waterway/greenway areas (and addressing 
multijurisdictional complexities) 
Two hundred seventy miles of open channel exist within the City of Colorado Springs alone.  Here, 
and throughout the basin, issues pertaining to property management and/or neglect; homelessness 
and homeless camps; and jurisdictional authority for various types of enforcement activities given 
different types of property ownership exist—making it exceedingly challenging to effectively 
manage greenway corridors.  The need is to iron out the jurisdictional issues and streamline and 
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fund management and enforcement activities.  Colorado Springs, for example, has only four police 
staff on the homeless outreach team.  Its Parks, Recreation, and Cultural Services Department used 
to have its own police force—a greater number than currently serving in homeless outreach—but 
no longer.  The city’s Public Works Department is attempting to acquire properties with stormwater 
infrastructure that the city is legally obligated to manage under its MS4 permit. 
 
Finance - addressing state level funding gaps in CWCB, state water plan implementation 
With limited local funding streams, state grants play a key role in watershed health and 
management activities.  Significant decreases in state severance tax funding are occurring after a 
ruling by the State Supreme Court in a lawsuit between BP and the State of Colorado required the 
state to refund tax overpayments to oil and gas producers operating in Colorado beginning in the 
2017-2018 fiscal year.  The need is to create new funding mechanisms for state water plan 
implementation through the CWCB and other venues, something TNC has already been working on. 
 
7. Education 

 
Education - building general watershed systems understanding 
Both survey responses and stakeholder interviews highlight knowledge gaps in regional watershed 
systems understanding.  At a basic level, citizens do not understand where the region’s drinking 
water comes from, nor do they understand the relationship between the need for imported water 
and the resulting impacts on base- and peak-flow hydrology.  Voters in the City of Colorado Springs 
recently demonstrated a shift in understanding around stormwater management when they passed 
a new stormwater management fee in 2017.  Opposers to an earlier ballot initiative that sought to 

GAP – TNC ALIGNMENT 
 

• Building general watershed systems understanding (EMERGENT) 
 
• Building understanding of the need for demand reduction/conservation (EMERGENT) 
 
• Building public acceptance for water recycling and reuse (CONDITIONAL) 
 
• Delivering trainings for stormwater managers and planning professionals (POOR) 
 
• Developing and disseminating information in an effort to reduce pollution (CONDITIONAL) 
 
• Providing trainings for elected and appointed officials regarding land use and water management (POOR) 
 
• Providing cover and support for decision makers with sound science, planning, and policy guidance 

(STRONG) 
 
• Providing education on the importance of forest health and fuels management (STRONG) 
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create a regional drainage authority in 2014 (which did not pass) had dubbed the measure a “rain 
tax”—a response that underscores a lack of understanding regarding the impacts impervious home, 
building, and transportation surfaces have upon the region’s waterways and downstream 
communities—and the obligations cities have to manage impacts under federal law.  2017 
stormwater fee ballot measure opponents were primarily focused on who should pay these costs—
developers or residents—not whether or not the problem existed.  (This measure did pass.)  Among 
decision makers, the relationships between watershed health and management and land use, 
growth, taxation, fiscal resiliency, community health and well-being, and the legal rights and 
obligations of public entities with a water/watershed management role—while improving—are still 
poorly understood.  The gaps appear to be more significant in El Paso County than Pueblo County, 
but in both locations span groups ranging from developers to elected leaders to city department 
heads with community planning responsibilities.  A variety of education products and trainings 
were deemed critical to build support for (and fund) watershed management activities. 
 
Education - building understanding of the need for demand reduction/conservation 
Statewide supply gap projections alone underscore the need to conserve water.  In the Fountain 
Creek Basin, problems associated with base flow modification heighten the need for people to 
understand the importance of conservation (i.e., more conservation = reduced base flows).  With the 
City of Colorado Springs and the City of Pueblo's positions as relatively water-secure cities, the full 
range of rationales for demand reduction and conservation are not always discussed, even in times 
of drought. 
 
Education - building public acceptance for water recycling and reuse 
Public understanding of and acceptance for recycling treated effluent was cited as an obstacle to 
water conservation and base flow reduction by stakeholders.  Education at the local level and 
action at the state-policy level is required. 
 
Education - delivering trainings for stormwater managers and planning professionals 
Currently, stormwater management and urban planning professionals often travel outside El Paso 
and Pueblo counties to receive professional training.  Stakeholders identified a need to bring a 
range of professional development and training opportunities to the region to accelerate BMPs and 
engage a wide array of practitioners. 
 
Education - developing and disseminating information in an effort to reduce pollution 
MS4 permit holders are required to provide outreach and education to potential NPS polluters.  
This requires: (1) identification of actual or potential polluters (such as golf courses, stables, heavy 
industry); (2) the development of educational materials to guide their operations with respect to 
NPS; and (3) dissemination of that information.  Rural communities served by septic systems face 
similar NPS issues; and wastewater (point-source) dischargers have requirements to educate 
industries served by those wastewater systems.  In all contexts, extensive efforts are involved in 
education, and assistance in developing and disseminating information is needed throughout the 
region. 
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Education - providing trainings for elected and appointed officials regarding land use and water 
management 
Basic trainings for elected officials regarding integrated land use and water management were 
deemed important.  Training opportunities have been more prevalent for northern Front Range 
communities.  Connecting elected officials with state/national training opportunities or bringing 
LULA/CWCB-type trainings to this region are opportunities to address this need. 
 
Education - providing cover and support for decision makers with sound science, planning, and policy 
guidance 
In addition to trainings, elected officials need sound science, planning and policy guidance, which 
offers support for challenging land and water management decisions.  The lack of entities 
available to provide sound, scholarly guidance was deemed a significant gap.  (See: Policy and 
Governance.) 
 
Education – providing education on the importance of forest health and fuels management 
Understanding the importance of forest health and fuels management can inform a variety of 
community decisions from the household to the landscape level; effectively help communities plan 
and budget; and shape land use and public policy.  The need in communities within or near the 
WUI is to expand education efforts. 
 
8. Forest Health and Fire Mitigation 

 
Fire Mitigation - engaging in forest health and fire mitigation efforts generally 
With over 35,000 homes in the WUI, Colorado Springs is one of the most wildfire-prone cities in the 
American West.  The city experienced the two most destructive wildfires in Colorado history in 
2012 and 2013: the Waldo Canyon Fire and the Black Forest Fire, respectively.  Forest health and 
fire mitigation needs here always exceed available resources.  Needs are deemed even greater in 
smaller, less well-resourced communities across the Pikes Peak region. 
 
  

GAP – TNC ALIGNMENT 
 

• Engaging in forest health and fire mitigation efforts generally (VERY STRONG) 
 
• Expanding fire mitigation efforts across the Cheyenne, Bear, Ruxton, and French creek drainages (VERY 

STRONG) 
 
• Helping to spearhead collaborative, landscape-scale approaches to forest health and fire mitigation (VERY 

STRONG) 
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Fire Mitigation - expanding fire mitigation efforts across the Cheyenne, Bear, Ruxton, and French creek 
drainages 
CSU water infrastructure facilities exist in the Cheyenne drainages, a critically fire-prone WUI area 
on the southwestern side of Colorado Springs.  Manitou Springs' water treatment plant is situated 
in the Ruxton drainage, and 100% of its supplies come from the French Creek drainage to the 
north.  The potential for fires in these areas to irrevocably damage water infrastructure, result in 
the loss of life and property, and spread to other communities and water infrastructure facilities 
along the north and south slopes of Pikes Peak is great. 
 
Fire Mitigation - helping to spearhead collaborative, landscape-scale approaches to forest health and 
fire mitigation 
Addressing landscape-scale approaches to forest health and fire mitigation was deemed a regional 
priority.  Stakeholders point to the lack of success of regional watershed coalitions in this part of 
the state to lead these kinds of broad, regional, multi-stakeholder efforts.  (Note: nine watershed 
coalitions across the state were established after (and to deal with the aftermath of) the 2013 
floods.  Examples of citizen coalitions that continue to operate as effective post-fire recovery and 
planning groups include: the Coalition for the Upper South Platte, the Big Thompson Watershed 
Coalition, and the Fourmile Creek Coalition.) 
 
9. Land Protection or Acquisition 

 
Land Protection - protecting irrigated farmland 
Agriculture is a leading industry sector in Pueblo County and one of six industry sectors the county 
is looking to grow as part of a comprehensive economic development strategy.  Prime, irrigated 
farmland in the county is limited to lands that lie almost exclusively along the Bessemer Ditch.  
The ditch possesses some of the most senior water rights in the Arkansas River Basin, and the farm 

GAP – TNC ALIGNMENT 
 

• Protecting irrigated farmland (CONDITIONAL) 
 
• Protecting agricultural land along the Fountain Creek main channel in Pueblo County (VERY STRONG) 
 
• Protecting land in headwater and tributary drainage areas (both locally and in supply basins) (STRONG) 
 
• Limiting development given existing water constraints (CONDITIONAL) 
 
• Aligning protection/acquisition efforts with goal to establishing waterways as amenities (EMERGENT) 
 
• Establishing more recreational open space areas (POOR) 
 
• Helping MS4 permit holders acquire land in drainage areas (POOR) 
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ground served by it is some of the best in the state.  Exurban growth and municipal water sales 
threaten to diminish irrigated agricultural land.  Stakeholders want to see this land preserved. 
 
Land Protection - protecting agricultural land along the Fountain Creek main channel in Pueblo County 
Stakeholders also want to see agricultural land protected along the main channel of Fountain 
Creek, south of the City of Fountain to the confluence with the Arkansas River, where Bessemer 
irrigated lands stretch eastward.  Efforts to protect these lands through the Peak to Prairie 
initiative (2007-2010) were largely unsuccessful due to valuation and tax credit matters that 
emerged in the wake of the recession.  Today, preservation of these lands is consistent with 
enabling and/or advancing the water management objectives of FCWFCGD; however, private land 
protection partners are no longer actively operating in this area, and it is uncertain how successful 
efforts would be even if they were, given the lack of conversations with landowners in recent years. 
 
Land Protection - protecting land in headwater and tributary drainage areas (both locally and in supply 
basins) 
Stakeholders expressed a need to protect land in headwater and tributary drainage areas—both 
from a supply standpoint as well as from an urban water management standpoint.  From the supply 
standpoint, growth in high mountain environments near water collection facilities creates land use 
and water quality management problems that can have big ramifications for urban water utilities.  
Likewise, development in urban environments that does not protect tributary drainage networks as 
permeable conveyances creates a host of downstream issues and can lead to future cost 
aggregations. 
 
Land Protection - limiting development given existing water constraints 
Stakeholders generally lacked confidence in the region's capacity and its political will to manage 
growth with an eye to existing water constraints; no specific recommendations regarding smart 
growth strategies related to water management were offered beyond those that appear elsewhere 
in the gap analysis, although some examples of developments that were created with water 
constraints in mind using land protection frameworks (clustered developments in Pueblo County, 
for example) were offered. 
 
Land Protection or Acquisition - aligning protection/acquisition efforts with a goal to establishing 
waterways as amenities 
In both El Paso and Pueblo counties, stakeholders discussed the need to align land 
protection/acquisition efforts with regional access to, and trails corridors through, greenway areas.  
The variation of need cited is great, from creating small urban linkages along the Legacy Loop in 
downtown Colorado Springs, to helping complete major regional trail corridors, such as the Front 
Range Trail, which would follow the main branch of Fountain Creek from Colorado Springs to 
Pueblo. 
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Land Protection or Acquisition - establishing more recreational open space areas 
With growing populations, the need for additional recreational open space was cited by 
stakeholders across county lines.  In Colorado Springs and Manitou, pressure on westside parks, 
which also provide a gateway to over 100,000 acres of National Forest, is increasing dramatically. 
 
Land Acquisition - helping MS4 permit holders acquire land in drainage areas 
The City of Colorado Springs is attempting to acquire land in drainage corridors in order to 
streamline management responsibilities under MS4 permit requirements.  Currently this effort is 
unfolding as IGA projects are implemented.  Land donated by private landowners not only aids the 
city, it relieves those landowners of inherent liabilities associated with flood control obligations.  
Need exists for partners to help the city undertake efforts on a much more strategic and wholesale 
basis.  Similarly, various flood control options, if implemented in the main channel of the Fountain 
in Pueblo County, will require land acquisition and could be further abetted by voluntary 
acquisitions of properties, at fair market value, within the 100-year floodplain, which would reduce 
future flood control needs and recovery expenditures. 
 
10. Policy and Governance 

 
Policy - encouraging (or discouraging) policies that lead to water-oriented design 
State and local policies that encourage or discourage WOD were discussed by stakeholders.  Three 
points evolved in the discussions: (1) a wide array of state-level policy changes ranging from water 
recycling prohibitions that limit greywater reuse to "construction defects" policies that discourage 
specific types of WOD construction (e.g., multifamily housing) need to be addressed; (2) local policy 
hurdles, such as HOA requirements that obligate irrigation on water-intensive landscapes, need to 
be amended or dismantled; and (3) best practices that create reductions in per capita and outdoor 
use seen in different parts of the basin (e.g., City of Fountain tap fee structures) need to be adopted 
on a more regional, wholesale basis.  Greater capacity to shape political action around these issues 
is required. 
 
Policy - changing policy regarding water conservation and reuse 
Greater water reuse at a variety of scales is a gap.  Future wastewater recycling in both Pueblo and 
Colorado Springs may be feasible.  There is also a need for state-level action that enables 
greywater recycling at smaller regional or householder scales. 

GAP – TNC ALIGNMENT 
 

• Encouraging (or discouraging) policies that lead to water-oriented design (EMERGENT) 
 
• Changing policy regarding water conservation and reuse (CONDITIONAL) 
 
• Bringing in state-/national-level policy groups to inform activities (STRONG) 
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Governance - bringing in state-/national-level policy groups to inform activities 
The absence of state- or national-level entities focusing on land and water policy issues in this 
region and who could serve as "go-to" sources of information was deemed a gap.  (Examples would 
be university policy centers, such as the One Water Institute, ASU's Kyl Center for Water Policy, or 
CU's Getches-Wilkinson Center for Natural Resources, Energy, and the Environment; operating 
foundations, such as Lincoln Institute's Babbitt Center for Land and Water Policy; or long-term 
dialogue forums, such as the Keystone Policy Center's Water and Growth Dialogue.) 
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Appendix E: Participants 
The following individuals responded to the watershed survey, participated in subject matter expert 
interviews, and/or met with ICS and leadership team members to shape strategic approaches to 
working in the watershed and explore project opportunities in the basin. 
 

• Joan Armstrong, Director, Planning Department, Pueblo County 
• Wendy Asay, Environmental Specialist, Colorado Springs Utilities 
• Larry Atencio, Council Member, District 2, City of Pueblo 
• Bill Banks, Hydrologist/Southeast Colorado Office Chief, USGS 
• Garald L. Barber, Sole Proprietor 
• Linda Bassi, Section Chief, Stream and Lake Protection Section, Colorado Water Conservation 

Board 
• Karen Berchtold, Senior Planner, City of Manitou Springs 
• Elise Bergsten, Owner, Balanced Management Services Co. 
• Kevin Binkley, Senior Project Manager, Water Services Division, Colorado Springs Utilities  
• Richard Brown, Legislative Liaison/Manager, Pikes Peak Water Authority 
• John Chavez, Stormwater Quality Coordinator, El Paso County 
• Jeff Chostner, District Attorney, Tenth Judicial District, Colorado 
• Shelley Cobau, Public Services Director, City of Manitou Springs 
• Warren Dean, President, Rosenbaum-Dean 
• Marc Dettenrieder, Commissioner, District 1, Teller County 
• Justin DiSanti, Owner, DiSanti Farms 
• Andrew Earles, Vice President, Wright Water Engineers, Inc. 
• Travis Easton, Director, Public Works Department, City of Colorado Springs 
• Scott Eilert, Director of Utilities, Pueblo West Metropolitan District 
• Mike Fink, Water Superintendent, City of Fountain 
• Tad Foster, Attorney, Foster Water Law 
• Julie Francis, President, Board of Directors, Catamount Institute 
• Sam Frost, Frost Livestock Company 
• Jeremy Fulks, City Inspector, City of Fountain 
• Jill Gaebler, City Council President Pro-tem, City of Colorado Springs, District 5, City of 

Colorado Springs 
• Pete Galusky, Environmental Program Manager, Pikes Peak Area Council of Governments 
• Jeff Greene, Chief of Staff, City of Colorado Springs 
• Chip Hahn, Stormwater Program Manager, Public Works, Environmental Division, Fort Carson 
• Britt Haley, Director of Design, Development, and TOPS, Parks, Recreation, and Cultural 

Services City of Colorado Springs 
• Maggie Hanna, External Relations Coordinator, Colorado Cattlemen's Agricultural Land Trust 
• Ian Hartley, Vice Chairperson, Citizens Advisory Group, Fountain Creek Watershed Flood 

Control and Greenway District 
• Sara Hartley, Hazard Mitigation and Resiliency Director, City of Manitou Springs 
• Jim Heckman, Manager, Fountain Sanitation District 
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• Meggan Herington, Assistant Planning Director, Planning and Development Department, City 
of Colorado Springs 

• Doug Hollister, Water Commissioner, Division 2, District 10, Colorado Department of Natural 
Resources 

• Ken Jaray, Mayor, City of Manitou Springs 
• Rebecca Jewett, Executive Director, Palmer Land Trust 
• Nancy Keller, Director, Wastewater Reclamation Facility, City of Pueblo 
• Phil Kendall, President, Bee Vradenburg Foundation 
• Greg Lauer, City Council Member-at-Large, City of Fountain 
• Nancy Lewis, Trustee, Garden of the Gods Foundation 
• Kathy Loo, Community Developer and Philanthropist 
• Christine Lowenberg, Executive Director, The Greenway Fund 
• Joan Lucia-Treese, Member Planning Commission, El Paso County 
• Don Magill, Retired, Magill Consulting 
• Chris Markuson, Director Economic Development and GIS, Pueblo County 
• Dennis Maroney, Pueblo Conservancy District 
• Jan Martin, Owner, Martin Business Group 
• Brian Mihlbachler, Natural Resources Manager, U.S. Air Force Academy 
• Richard Mulledy, Stormwater Enterprise Manager, Water Resources Engineering, Public 

Works Department, City of Colorado Springs 
• Karen Palus, Director, Department of Parks, Recreation and Cultural Services, City of 

Colorado Springs 
• Hannah Parsons, Chief Community Development Officer, Colorado Springs Regional Business 

Alliance 
• Ian Paton, President and Senior Engineer, Wright Water Engineers, Inc. 
• Kip Petersen, General Manager, Donala Water and Sanitation District 
• Jim Petterson, Colorado State Director, Trust for Public Land 
• Alison Plute, Fountain Creek Watershed Project Manager, Colorado Springs Utilities 
• Tony Rosendo, President and CEO, The Dusty and Kathy Loo Foundation 
• Mark Shea, Watershed Planning Supervisor, Planning, Engineering & Resource Management, 

Colorado Springs Utilities 
• Richard Skorman, Council President and Council Member District 3, Colorado Springs City 

Council, City of Colorado Springs 
• Larry Small, Executive Director, Fountain Creek Watershed Flood Control and Greenway 

District 
• Jonathan Smith, President of Water and Wastewater Operations, Cherokee Metropolitan 

District 
• Norm Steen, Commissioner, District 3, Teller County 
• Chris Sturm, Stream Restoration Coordinator, Watershed & Flood Protection Section, 

Colorado Water Conservation Board 
• Coreen Toll, former Mayor Pro Tem, City of Manitou Springs 
• Peter Wysocki, Director, Planning and Development Department, City of Colorado Springs 
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