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Study Area

� Map of the Clear Creek Watershed
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Watershed Sustainability

� 2006 EPA Regional Priorities Grant

� Purpose: To examine the role of 
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� Purpose: To examine the role of 
Watershed Sustainability as a 
management tool in the Clear Creek 
Watershed and its utility to other 
watersheds



Definitions
� Sustainability: The actions within a system to maintain itself in 

perpetuity so that present needs are met without impairing the 
resources of future generation.

� Triple Bottom Line: A quantification that defines sustainability from an 
economist perspective by assessing not only the economic value of a 
resource, but also the ecological and social values. 
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economist perspective by assessing not only the economic value of a 
resource, but also the ecological and social values. 

� Watershed Sustainability: A community-based approach to improving 
and protecting water quality and other watershed resources by 
integrating ecological, social and economic perspectives in the use of 
shared critical natural resources: water, energy, minerals, forests, biota.

� Focus on “Urban Edges and the Lands Between”

� Ecological Services:  Processes and functions of natural ecosystem that 
fulfill and sustain human life by providing critical “services,” such as 
flood control (for free)



Definitions (cont)

� Ecological
� management of natural resources with water quality and 

water quantity being the primary focus
� restoration/protection of naturally-occurring ecological 

services

Societal

�������
����	�
��

�
���



5

� Societal
� respect for community values 
� ongoing stakeholder participation and benefits 
� local economic development that has an awareness of 

global and local sustainability opportunities 
� maintaining a sense of history and place

� Economic
� cost-efficient projects & economic opportunities with no 

net-loss of ecological services 
� measurable results for environmental investments 
� promotion of market-based investment in clean water 

���


�����

ecology + society + economy = sustainability



Ecological Sustainability

� Economic Valuation Techniques
� Replacement Cost
� Travel Cost Method
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Travel Cost Method
� Hedonic Pricing 
� Contingent Valuation Method
� Benefit Transfer Method
� Productivity Method
� Discourse Based Valuation



Ecological Sustainability

Ecological
Services

Water 
Regulation Water Supply Waste Treatment

Food
Production Recreation Cultural

Total 
Value 
Per

acre/year

•Table 1: GLOBAL VALUES FOR ECOSYSTEM SERVICES APPLIE D TO    
THE CLEAR CREEK WATERSHED
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Forest $6.73 $10.09 $292.72 $144.68 $222.06 $6.73 $3,260.25

Wetland $50.47 $12,785.28 $14,053.72 $861.32 $1,931.25 $2,964.26 $49,744.84

Floodplains $100.94 $25,570.56 $5,581.78 $158.13 $1,651.99 $5,924.97 $65,877.85

Lake/Rivers $18,319.96 $7,122.75 $2,237.42 $137.95 $773.85 $28,591.93

Reference:  The Value of the World's Ecosystem Services and Natural Capital

By:  Robert Constanza, Ralph d'Arge, Rudolf de Groot, Stephen Farber, Monica 
Grasso



Ecological Sustainability
� Table 2: DOLLAR VALUES FOR ECOLOGICAL GOODS/SERVICES

Good or Service Value Description of Value Methods Refe rence

Fish $35 per animal

The fine asset by the State of 
Colorado's Division of Wildlife for 

illegal poaching any species of fish.  Replacement Cost

Colorado Division of Wildlife  
http://wildlife.state.co.us/Rules

Regs/LawEnforcement/

The fine asset by the State of 
Colorado's Division of Wildlife for 

Colorado Division of Wildlife  
http://wildlife.state.co.us/Rules
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Birds $50 per animal
Colorado's Division of Wildlife for 

illegal poaching any bird.  Replacement Cost
http://wildlife.state.co.us/Rules

Regs/LawEnforcement/

Large Mammals $1000 per animal

The fine asset by the State of 
Colorado's Division of Wildlife for 

illegal poaching a elk and mountain 
sheep.  Replacement Cost

Colorado Division of Wildlife  
http://wildlife.state.co.us/Rules

Regs/LawEnforcement/

Small Mammals $50 per animal

The fine asset by the State of 
Colorado's Division of Wildlife for 

illegal poaching a beaver.  Replacement Cost

Colorado Division of Wildlife  
http://wildlife.state.co.us/Rules

Regs/LawEnforcement/

Min Potable Water $3.13 per 1000 gal

The per 1000 gallon fee was 
determined by averaging the rate 

charged by Golden, Idaho Springs, 
and Georgetown to  receive treated 

water.  Market Value
City of Golden, City of Idaho 
Springs, City of Georgetown

Max Potable Water $5981.88 per 1000 gal

Based on an average value of price 
per liter of designer water.  This is 
the price people are willing to pay 

for "pure" drinking water. Willingness to Pay

Aquafina, Dasani, Fiji, Evian, 
and Refreshe Water Bottling 

Companies

Water Treatment
$3.22 per pound of metal 

removed
Cost per pound of metal removed 

from Water Market Value Argo Water Treatment



Multi-Attribute Utility Analysis

� Case Study
� Valuation technique used to analyze triple bottom 

line (i.e., ecological, societal and economic) 
parameters for 60 projects and then prioritize them 
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parameters for 60 projects and then prioritize them 
by benefit/cost ratios

� Participants: City, County and State officials, 
Coors Brewing Company, Phelps-Dodge, 
Colorado Watershed Assembly, League of Women 
Voters, Trout Unlimited

� Sponsor: Clear Creek Watershed Foundation



Societal Sustainability
� Clear Creek Stakeholder Forums

� 1993--The First [Sustainability] Forum on Value Sets 
and On-the-Ground Projects
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� 1994-2004 Numerous Forums

� 2005--Creating a Sustainable Future

� 2006--Creating a Sustainability Action Plan

� 2007--LEEDing the Way to Watershed Sustainability



Societal Sustainability

� Jurisdictions Adopting Sustainability 
Initiatives

� City of Golden--Sustainability Initiative
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� City of Golden--Sustainability Initiative
� From green building to water quality protection; 

adopting through City Resolution 1793

� Jefferson County--Stormwater Program
� Award-winning program



Societal Sustainability
� Case Study

� Linking Community-based Social Marketing (a strategy for 
fostering behavioral change) and the AWARE Colorado 
Program (Addressing Water And natural Resource 
Education, focusing on reduction of impervious surfaces)
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Education, focusing on reduction of impervious surfaces)

� Participants: City and County Planners and Stormwater 
Managers, Developers, and Clear Creek Watershed 
Foundation

� Sponsor: Big Thompson Watershed Forum and AWARE 
Colorado



Economic Sustainability
� Value of Outdoor Recreation/Tourism

� 22.5 million tourists came to visit Colorado and 
spent $8.2 billion in expenditures
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� Commercial rafting brought in 36,889 people to 
Clear Creek and had an economic impact $10 
million dollars, compared to 600 commercial rafters 
in 1988 pre major mine remediation efforts

� Fishing and hunting also had a significant 
economic impact in 2006, with tourists spending 
roughly $8.9 million dollars



Economic Sustainability
� Horizon City Center in Aurora**

� SE corner of I-70 and C-470 Toll Road (near DIA)

� 500-acre tract to consist of retail, commercial, and residential unit 
development for 26,000 people
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� Goals include:
� Smart location to reduce vehicle miles traveled
� Proximity to water and wastewater infrastructure to reduce the 

infrastructure footprint 
� An approved Habitat Conservation Plan
� Wetland and Waterbody Conservation Plan to protect water quality
� Preservation of prime farmland
� Designs around 100-year floodplain

**LEED Neighborhood Development (ND) Rating System



Sustainability Thinking
� 1993--The First [Sustainability] Project at 

McClelland Mine and Mill Site

� Maude Monroe Historic Site
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� Maude Monroe Historic Site

� Gilson Gulch Waste Piles, and Gem 
Repository

� County-wide Wildfire Prevention Plan 
(CWPP)



McClelland Mill Site (before)
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McClelland Mill Site (after)
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Maude Monroe Headworks
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Maude Monroe Retaining Wall
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Sustainability Thinking

� Why Not: Boat Ramp at McClelland? (helped launch 
$10 million Clear Creek rafting industry)

� Why Not: Historic Park at Maude Monroe? (currently 
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� Why Not: Historic Park at Maude Monroe? (currently 
under discussion with CCC Economic Development 
Corp.)

� Why Not: Historic Mining Corridor between the two? 
(both on same Frontage Road, along with active mine 
already providing tours)



Gilson Gulch (current)
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Sustainability Thinking
� Why Not: Solar energy collectors on reclaimed south-

facing sites?

� Why Not: A portion of revenues going towards a long-
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� Why Not: A portion of revenues going towards a long-
term O&M account for site?

� Foundation recently met with renewable energy 
provider that sells to Xcel

� Foundation forming Distributed Renewable Energy 
Infrastructure (DREI) Task Force



From Concept to Reality

� Utility Sweet Spot
� Large, Flat Site
� Convenient 

� Necessary Incentives
� Multiple Sites
� Site Enhancement
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� Convenient 
Transportation

� Single Customer

� Site Enhancement
� Road Improvements
� Renewable Energy 

Portfolio Standards
� Tax Incentives
� Sell to Xcel; credit for 

community



Community Wildfire Protection 
Plan (CWPP)
� Environmental, community, economic impacts (think 

Hayman)

� Just one example: drinking water supplies for 
350,000 people
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350,000 people

� Source Water Protection (SWAP) Initiative

� Foundation facilitating stakeholder involvement for 
development of Community Wildfire Prevention Plan

� Foundation can lead implementation; already have 
funding for first project



Conclusion--Sustainability 
Mind Set
� Water Quality (with value added end-use at cleanup 

sites)

� Ecological Services and the $ value of healthy 
functioning ecosystems

25

functioning ecosystems

� Societal values and Economic potential

� Broader partnership base

� Broader funding base



Clear Creek Watershed Foundation
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www.clearcreekwater.org (focuses on non-
facility watershed sustainability)

www.cwwtn.info (focuses on water and 
wastewater treatment facility technical 
assistance)


