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City of  Steamboat Springs

Mount Werner Water District

Steamboat Springs, CO

Fish Creek (CWP)2
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Introduction

› Fish Creek Watershed was identified in CSFS’ Statewide Assessment as an important drinking 
water watershed with high potential  for postfire erosion

› Steamboat Springs received the first  CWCB grant to develop a Critical Community Watershed 
Wildfire Protection Plan (CWP) 2 proactively address wildfire threats to drinking water.
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A successful  (CWP)2 will:

A. Be developed collaboratively with land/ resource 
managers to facilitate timely and effective 
implementation;

B. Identify and prioritize locations for fuels treatments 
to keep wildfire out of  and/or minimize impacts of 
wildfire to the municipal watershed;

C. Identify post-fire hydrologic control measures 
within the municipal watershed and  improvements/ 
modifications to WTP and/or reservoir operations to 
address post-fire water quality impacts, should a 
wildfire occur within Fish Creek Basin.

Purpose and Objectives
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› Core Team & Key Stakeholders

› Build on Existing Efforts

⁄ Incorporate Existing Plan 

Recommendations

» Routt County CWPP 

» Fish Creek – Sanctuary CWPP

» Steamboat Springs Master Plan

» Upper Yampa Watershed Plan

» Routt National Forest Plan

» Citywide Stormwater Master Plan

» Ski Resort Master Dev. Plan

» Past/ Current/ Planned Projects

The Planning process
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Wildfire Hazard Analysis

› Fire Behavior Modeling (FlamMap)

⁄ Model Inputs

» RAWS (Weather)

» DEM (Topography)

» CSFS 2018 Revised (Fuels), Modified:

• USFS Fuels Specialist 

• Field Observations

Postfire Hydrologic Hazard Analysis

› USGS Debris Flow Models

⁄ Delineate Water Supply Drainage

⁄ Extract Model  Input Variables:

» Precipitation Intensity, Volume

» Watershed’s Physical Characteristics: 

• Topography – Slope, Relief

• Soil  - Clay, Liquid Limit, 
Organic Matter, K Factor

» Soil Burn Severity, dNBR

⁄ Calculate Probabil ity,  Volume

› Summarize Results to Determine Risk Map

Watershed Risk Assessment

Soil Erodibility, TopographySoil Burn Severity*

Precipitation Intensity and Duration

Methods
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Watershed Risk Assessment
Po stfire 

H ydrologic 
H azard 

Anal ysis

P r o b a b i l i t y

C o m p o s i t e

V o l u m e

M a s s / A r e a
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Project Identification and Prioritization
Reduce predicted moderate to high burn severity by 25% increments to determine where treating the landscape  would be more effective

Highest hazard areas shown in red                                                                     Areas most sensitive to burn severity shown in red

Sensitivity Analysis
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Project Identification and Prioritization
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Project Identification and Prioritization

Catchments where 
fuels treatments are 

likely to reduce 
postfire impacts  and 

road/trail access

Final Prioritized Map
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Water Collection & Treatment

› Sedi ment

⁄ 2 - 3  o r d e r s  o f  m a g n i t u d e  i n c r e a s e  i n  T S S ;  
a l o n g  w i t h  p a r t i c u l a t e - b o u n d  c o n t a m i n a n t  
i n c r e a s e  ( i . e .  m e t a l s ,  T O C ,  T P )

⁄ ~  1  o r d e r  o f  m a g n i t u d e  t u r b i d i t y  i n c r e a s e

⁄ P r i m a r i l y  t r a n s p o r t e d  i n  s t o r m f l o w ,  b u t  
i n c r e a s e d  c o n c e n t r a t i o n s  o b s e r v e d  d u r i n g  
m e l t  f o l l o w i n g  H a y m a n  F i r e

› Organic Carbo n

⁄ ~ 1  o r d e r  o f  m a g n i t u d e  i n c r e a s e

› N u tri ents

⁄ ~ 1  o r d e r  o f  m a g n i t u d e  i n c r e a s e

⁄ C a n  l e a d  t o  a l g a l  g r o w t h  i n  r e s e r v o i r s

› M etals

⁄ 2 - 3  o r d e r  o f  m a g n i t u d e  i n c r e a s e  i n  
u n f i l t e r e d  s a m p l e s  ( s e d i m e n t - b o u n d ,  s o   
c a n  o f t e n  b e  a d d r e s s e d  w i t h  f i l t r a t i o n )

› pH , Al kali nity

⁄ B o t h  i n c r e a s e  d u e  t o  d i s s o l u t i o n  o f  a s h  a n d  
l e a c h i n g  o f  c a t i o n s  f r o m  a s h   b u r n e d  l i t t e r

416 Fire  
Postfire 

Debris Flow

Gold King Mine Spill

Animas River above Durango, CO
postfire sediment and metal 

concentrations exceeded spill

Expected Water Quality Impacts
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Water Collection & Treatment

› Sedi ment

⁄ D e c r e a s e d  r e s e r v o i r  c a p a c i t y

⁄ O v e r w h e l m  f i l t r a t i o n  s y s t e m

⁄ S h u t d o w n  i n t a k e s

› Organic Carbo n

⁄ D i s i n f e c t a n t  b y p r o d u c t s

› N u tri ents

⁄ I n c r e a s e d  a l g a l  g r o w t h  c a n  l e a d  t o  
u n w a n t e d  t a s t e s  a n d  o d o r s

⁄ A m m o n i a  c a n  i n t e r f e r e  w i t h  c h l o r i n a t i o n

› M etals

⁄ C o n c e n t r a t i o n s  l i k e l y  t o  e x c e e d  h e a l t h  
s t a n d a r d s  d u r i n g  s t o r m  e v e n t s

⁄ I r o n  a n d  m a n g a n e s e  c a n  i n t e r f e r e  w i t h  
c h l o r i n a t i o n

› pH , Al kali nity

⁄ I m p a c t s  c h e m i s t r y  o f  t r e a t m e n t  p r o c e s s

Treatment Implications
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implementation Strategy & Action Plan
Project/ Action Item Description Cost / Time Estimate

A more wildfire resilient landscape in the watershed

Treatment Plant Protection Create defensible space using Zone concept. $1,000-2,000/ acre

Previous CWPP Projects Evaluate/ complete Sanctuary and Burgess Creek CWPP recommendations $3,000-5,000/ acre

Roads, Trails. Campgrounds Work with USFS to evaluate/ maintain fuels treatments in high use areas. $3,000-5,000/ acre

Riparian Corridors Assess, monitor, and maintain wetlands and riparian corridors in the upper watershed. work with USFS

Upland Forests Assess/ monitor upland forest condition; reconstruct basin fire history; monitor ASCC/ CSFS study. work with CSFS

Timely and effective implementation of postfire hydrologic/ sediment controls in the watershed if a fire occurs

Rain Gauge Installation Partner with NWS to install a rain gauge in the upper watershed. $1,500-4,000

BAER Support
BAER rapidly evaluates the burned area and prescribe emergency stabilization treatments; Steamboat can support BAER by 
having local suppliers of erosion control materials (wood straw, wood shred), and providing the (CWP)2 data package.

USFS funded, FEMA, and NRCS 
programs fund projects on 
private lands

Infrastructure Protection Temporary diversion/berm at FCFP, sediment basins, road crossing improvements. $9,000-$200,000

Community and guests that are educated about their drinking water source, the threat of wildfire, and responsible use

Informational Campaign & 
Volunteer Days

Place informational signs in high-use areas, notices on trail web map interfaces and in hotels/resorts. Partner with Yampatika and 
YVSC on watershed walks and volunteer days.

$50,000 

Coordinated preemptive mitigation, wildfire response, postfire emergency stabilization, and recovery/ restoration

Routt County Wildfire Council Integration point for (CWP)2, with the City's Water Resource Mgr. and District's GM representing the watershed/ supply.     40-80 hours

Permitting Collaboration Identify NEPA and HFRA requirements for projects in RNF. Secure WUI designation for Fish Creek basin. 20-60 hours 

Funding Investigation
Work with partners to ensure eligibility requirements for key preemptive watershed wildfire protection and postfire watershed

restoration grant programs are met. 
20-60 hours 

Water supply system resiliency

Water Supply System 
Improvements

Complete near-term action items: intake protection ($30-300k), residuals management ($5k-TBD), testing equipment ($40-60k), filter improvements (<$1,000-
$350,000), mobile treatment/ dewatering (TBD, establish MSA).

Plan for mid-size improvements: intake hydrocyclone (TBD), cationic polymer feed ($50-150k), non-ionic polymer feed ($50-150k), bulk alum tanks ($200-500k).

Evaluate and determine course of action for large-scale, long-range improvements: pre-treatment ($100k-$5M), post-filtration ($4-10M), capacity expansion
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implementation Strategy & Action Plan
Project/ Action Item Description Cost / Time Estimate

A more wildfire resilient landscape in the watershed
Treatment Plant Protection Create defensible space using Zone concept. $1,000-2,000/ acre

Previous CWPP Projects Evaluate/ complete Sanctuary and Burgess Creek CWPP recommendations $3,000-5,000/ acre

Roads, Trails. Campgrounds Work with USFS to evaluate/ maintain fuels treatments in high use areas. $3,000-5,000/ acre

Riparian Corridors Assess, monitor, and maintain wetlands and riparian corridors in the upper watershed. work with USFS

Upland Forests Assess/ monitor upland forest condition; reconstruct basin fire history; monitor ASCC/ CSFS study. work with CSFS
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implementation Strategy & Action Plan
Project/ Action Item Description Cost / Time Estimate

Timely and effective implementation of postfire hydrologic/ sediment controls if fire occurs
Rain Gauge Installation Partner with NWS to install a rain gauge in the upper watershed. $1,500-4,000

BAER Support
BAER rapidly evaluates the burned area and prescribe emergency stabilization treatments; Steamboat can support BAER by 
having local suppliers of erosion control materials (wood straw, wood shred), and providing the (CWP)2 data package.

USFS funded, FEMA, and NRCS 
programs fund projects on 
private lands

Infrastructure Protection Temporary diversion/berm at FCFP, sediment basins, road crossing improvements. $9,000-$200,000
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implementation Strategy & Action Plan
Project/ Action Item Description Cost / Time Estimate

Responsible community /guests that are educated about wildfire threats to their drinking water 
Informational Campaign & 
Volunteer Days

Place informational signs in high-use areas, notices on trail web map interfaces and in hotels/resorts. Partner with Yampatika and 
YVSC on watershed walks and volunteer days.

$50,000 
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implementation Strategy & Action Plan
Project/ Action Item Description Cost / Time Estimate

Coordinated wildfire mitigation, response, postfire emergency stabilization, and restoration
Routt County Wildfire Council Integration point for (CWP)2, with the City's Water Resource Mgr. and District's GM representing the watershed/ supply.     40-80 hours

Permitting Collaboration Identify NEPA and HFRA requirements for projects in RNF. Secure WUI designation for Fish Creek basin. 20-60 hours 

Funding Investigation
Work with partners to ensure eligibility requirements for key preemptive watershed wildfire protection and postfire watershed

restoration grant programs are met. 
20-60 hours 
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implementation Strategy & Action Plan
Project/ Action Item Description Cost / Time Estimate

Water supply system resiliency

Water Supply System 
Improvements

Complete near-term action items: intake protection ($30-300k), residuals management ($5k-TBD), testing equipment ($40-60k), filter improvements (<$1,000-
$350,000), mobile treatment/ dewatering (TBD, establish MSA).

Plan for mid-size improvements: intake hydrocyclone (TBD), cationic polymer feed ($50-150k), non-ionic polymer feed ($50-150k), bulk alum tanks ($200-500k).

Evaluate and determine course of action for large-scale, long-range improvements: pre-treatment ($100k-$5M), post-filtration ($4-10M), capacity expansion
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kromeroheaney@steamboatsprings.net

970.871.8205

Thank You

megan.burke@respec.com

406.204.0829


