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I. PROJECT SUMMARY 

The reach of Gore Creek flowing through the Town of Vail has been subjected to numerous 
disturbances over the past 30 years (the past 6 years the Town has seen unprecedented 
development) that has led to increased encroachment into the public stream tract, excessive 
snow removal, snow dumping and use of traction sand and cinders, lack of proper stormwater 
pollution prevention and best management practices (BMPs), improper fishing, erosion and lack 
of education has led to increasingly impaired conditions in Gore Creek, and ultimately, the Eagle 
River. In 2010, Town of Vail completed the Gore Creek Stormwater Pollution Prevention Plan, 
identifying necessary measures to improve the health of Gore Creek and lesson the impact of 
development, Throughout the planning process, a group of concerned citizens and fly 
fisherman, Town of Vail environmental staff, and the Eagle River Watershed Council began to 
recognize and document their concerns over the decreasing fish and insect population and 
negative impacts of urban development and improper practices in Town. Erosion and negative 
impacts from high use was noted at Stephens Park, in West Vail. Since then, the Gore Creek 
Restoration Task Force (GCR Task Force) has been formed. Members began a volunteer effort 
to perform a survey of the Creek and identify clear, suggested measures for improvement, 
including education needed to reduce the human impact on the Creek health. This led to the 
application to the Colorado Water Conservation Board’s (CWCB) Healthy Rivers Fund to 
implement a stream bank restoration project at Stephens Park and a small grass roots 
education program.  
 
Originally this restoration project was small, budgeted at only $12,000 and designed to provide 
a simple re-vegetation effort. However, because of the attention of the CWCB and the Healthy 
Rivers Fund, the impacts of the use and the gravity of the situation at the park became 
apparent, the project eventually grew to a budget of $65,000. In the end, the Stephens Park 
project efforts culminated in a $95,000 major overall that has resulted in improved water quality, 
increased wildlife and an improved guest experience.  
 
II. PROJECT BACKGROUND  
 
The Town of Vail adopted Environmental Sustainability Strategic Plan Goal 3 states that the 
Town of Vail shall “ensure that the natural environment, specifically air and water quality, water 
quantity, land use and habitat are maintained to current or improved levels of biological health.”  
To that end, the purpose of the Stephens Park Stream Bank Restoration Demonstration Project 
is to implement stream bank stabilization and re-vegetation at the east end of Stephens Park 
designed to mitigate erosion, sedimentation, and degraded vegetation. Restoring this site will 
prevent further damage to the riparian area, improve water quality and habitat.  Accessibility and 
recreational opportunities will be greatly enhanced.  The current condition of the site has an 
eroding bank approximately 100 feet long that has been exacerbated by recreational use such 
as dog fetching and whitewater/fishing access, causing sedimentation, habitat loss and reduced 
water quality.  
 
Improvements needed are: re-grading the stream bank, riparian improvements, re-vegetation, 
access improvements including rock work, pathway improvements, and a ramp for 
accessibility), and turf and irrigation repair.  

Total project costs are estimated at $65,000 (includes all 2010 construction and design work, 
permitting, and contingency). Initial assessment and design work has already been completed 
by RiverRestoration in 2009 ($6,800 already incurred cost). Working with Town residents, staff 
has written and received a $6,000 grant from the Colorado Water Conservation Board (CWCB) 
for construction of this project. In addition, the Eagle River Watershed Council has remaining 
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funds from 2009 to cover the cost of this project as it fits their mission of improving water quality 
in the region. 

Stephens Park has a high use of multiple recreation; including an off leash dog park, Frisbee 
golf, whitewater access, fishing, and picnic area. The Park is located on a floodplain terrace at 
the right of the channel. The right bank of the park has eroded approximately 100 feet in length 
(Attachment A). This erosion was likely initiated from excessive bank trampling coupled with 
loss of riparian vegetation at the creek access. There are few large trees and the bank does not 
have significant root mass on the floodplain bench in this area. Creek processes exacerbate the 
erosion. 

The CWCB recognized the value of the stream bank stabilization opportunities at Stephens 
Park as well as the visibility and recognition for the Healthy Rivers Fund in Vail, and awarded 
the Town a $6,000 matching grant toward riparian improvements at this site.  

III.  SCOPE OF WORK  

At the upstream extents of the Stephens Park reach, Gore Creek is encroached by the South 
Frontage road on the right bank. The channel drops significantly just after the road 
encroachment. Downstream there are localized areas of the bank that are eroding from the 
encroachment of the paved pathway, random trampling of the bank, and loss of vegetation. 
Beavers have likely used healthy mature trees to construct dams; resulting in loss of root mass 
on the bank and contributing to the erosion.  Beaver dams in the reach may need periodic 
maintenance so that the channel hydraulics and shear forces on the banks are not significantly 
changed. Beaver screens may need to be installed to protect mature vegetation on the bank.  

 Site Assessment and Survey: Conducted on November 10, 2009, which included 
topographic and hydrographic survey of the channel and banks. These data were 
used to develop the AutoCad base map and the channel profile for the hydraulic 
model.  

 Hydraulic Modeling: Developed to analyze potential improvements within the 
floodway.  

 Final project Design: The final project design including materials and methods are 
found in Attachments A and B.  

 Bank re-grading: Due to erosion, the current steep drop-off will need to be leveled. 
 Bank Stabilization: Bank stabilization at Stephens Park includes in-channel 

modifications to hydraulics for concentrated access. A letter is to discuss how the 
proposed modifications comply with Town of Vail and Federal floodplain 
development guidelines is found in Attachment C.  

 Boulder work: Approximately 20 boulders will be excavated and reused for the 
project 

 Eddy pool: An eddy pool will be created to slow flows near the input to Gore Creek 
at the Stephens Park entrance. This will enhance wildlife habitat, reduce erosion and 
allow for easier output for kayakers.  

 Accessibility: An accessible access ramp has been included in the bank terracing 
on both of the design alternatives. Accessible access may be desired to facilitate 
fishing access for a wider group of citizens and visitors. Potential funding partners 
may be AXS Vail Valley, and the CDOW “fishing is fun” program. 

 Riparian vegetation Installation – Volunteer Planting Project: There is an 
opportunity to incorporate riparian enhancements for increased cover of native 
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vegetation. Riparian plantings would require protective fencing to keep dogs and 
wildlife out until successful establishment. Riparian plantings are recommended to 
increase the root mass and bank stability. Thorny plantings such as prickly 
gooseberry, raspberry, and rose may be a good option for natural barriers to prevent 
random trampling of the bank and direct access to less fragile bank areas. 
Volunteers will be recruited from the annual  
 

 

V. BUDGET  

 

Project Scope and Budget QuantityUnit Unit Cost Total Cost Funding Sources Start Finish 
Task 1. Site Setup - Final contract with 
RiverRestoration to finalize design and firm 
schedule Sept1-Sept 30, 2010
Mobilization/bonding/insurance

1 LS $3,676 $3,676

Eagle River Watershed Council 
(ERWSC) Town of Vail Grant 
funding  ($3,676) 15-May-10 1-Jun-10

Conduct construction survey and stake project area 
(roughly 200 feet of bank) 1 LS $1,200 1,200$     

ERWSC Town of Vail Grant 
funding  (1,200) 15-Jun-10 30-Jun-10

Subtotal 4,876$      

Task 2.  Best Management Practices
Traffic Control

1 LS $500 500$        
ERWSC Town of Vail Grant 
funding  ($500) 25-Aug-10 30-Sep-10

Establish Construction signage/staging fence/sign for 
public notice of HRF partnership 1 LS $500 500$        

ERWSC Town of Vail Grant 
funding  ($500) 22-Aug-10 30-Sep-10

Purchase and plant native riparian grass mix
0.08 AC $200 2,500$     

ERWSC Town of Vail Grant 
funding  ($500) 16-Aug-10 30-Aug-10

Haul route restoration
1 LS $1,000 1,000$     

ERWSC Town of Vail Grant 
funding  ($500) 16-Aug-10 30-Aug-10

Protect in place facilities and mature vegetation, 
stabilize with fencing 1 LS $500 500$        

ERWSC Town of Vail Grant 
funding  ($500) 16-Aug-10 30-Aug-10

Establish other BMPs as needed
1 LS $500 500$        

ERWSC Town of Vail Grant 
funding  ($500) Ongoing Ongoing

Subtotal  5,500$      

Task 3.  Bank Stabilization  

Re-grade eroded bank
125 CY $10 1,250$     

ERWSC Town of Vail Grant 
funding  ($1,250) 1-Sep-10 7-Sep-10

Order sandstone slabs, have them delivered and 
placed along bank access points 35 Tons $350 12,250$    

ERWSC Town of Vail Grant 
funding  ($12,250) 1-Aug-10 1-Sep-10

Care of water (establish turbidity curtain)
1 LS $1,000 1,000$     

ERWSC Town of Vail Grant 
funding  ($1,000) 17-Aug-10 30-Sep-10

Install ersosion control blanket
1935 SF $3 4,838$     

ERWSC Town of Vail Grant 
funding  ($4,838) 25-Aug-10 25-Aug-10

Install 3'' minus gravel bedding
4 CY $10 40$          

ERWSC Town of Vail Grant 
funding  ($40) 1-Sep-10 15-Sep-10

Install filter fabric
55 SY $2 110$        

ERWSC Town of Vail Grant 
funding  ($110) 1-Sep-10 15-Sep-10

Subtotal 19,488$    
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V. ADDITIONAL ENVIRONMENTAL EDUCATION BENEFITS 

In addition to habitat and stream bank restoration, recreational opportunities and an 
enhancement of a well utilized park, this project provides an excellent opportunity for 
demonstration of environmental stewardship in Vail. As host of the Colorado Watershed 
Assembly’s (CWA) Annual Watershed Conference at the Vail Cascade October in 2009, the 
Town hosted an environmental education tour to the Black Gore Creek Basin of Last Resort on 
Hwy I-70, and a tree planting event on the Vail Golf Course. As part of the Stephens Park 
project, event organizers requested an expert from the Resources Conservation Service 
(NRCS) provide a willow planting workshop at Stephens Park and allow volunteers to help with 

Task 4. Riparian Planting
Install irrigation included controller and valves

1 LS $1,400 1,400$     
CWCB Healthy Rivers Fund 
Grant funding ($1,400) 15-Sep-10 17-Sep-10

Install 6 native conifers (8' height each, includes 
planting and material) 6 EA $300 1,800$     

CWCB Healthy Rivers Fund 
Grant funding ($1,800) 17-Sep-10 17-Sep-10

Install native riparian shrubs

7 EA $65 455$        

CWCB Healthy Rivers Fund 
Grant funding ($455)

17-Sep-10 20-Sep-10
Install native riparian shrubs

11 EA $65 715$        
CWCB Healthy Rivers Fund 
Grant funding ($715) 17-Sep-10 20-Sep-10

Willow staking
137 SY $7 957$        

CWCB Healthy Rivers Fund 
Grant funding ($957) 20-Sep-10 30-Sep-10

Invasive weed control treatment
1 AC $90 90$          

CWCB Healthy Rivers Fund 
Grant funding ($90) 30-Sep-10 5-Oct-10

Top soil imported

18 CY $40 717$        

CWCB Healthy Rivers Fund 
Grant funding ($583). ERWSC 
Town of Vail Grant funding 
($134) 15-Sep-10 15-Sep-10

Deliver 6' landing and place
1 EA $500 500$        

ERWSC Town of Vail Grant 
funding  ($500) 25-Sep-10 25-Sep-10

Install gravel path/concrete work 240 SF $21 5,040$     1-Sep-10 30-Sep-10

Task 5. Interpretive Sign
Artist rendering 1 EA $800 800$        
Digital Design 1 EA $700 700$        
Concrete, materials and installation 1 EA $900 900$        
Subtotal 14,074$    

Construction Total 43,938$    

Final Design/Permits
8,500$     

ERWSC Town of Vail Grant 
funding  ($8,500) 1-Jun-10 1-Jul-10

Engineer Construction Management
2,500$     

ERWSC Town of Vail Grant 
funding  ($2,500)

Prior year design expenses
7,000$     

ERWSC Town of Vail Grant 
funding ($7,000)

Subtotal 18,000$    
15% Contingency

7,085$     
ERWSC Town of Vail grant 
funding ($7,085)

Project Estimate Total 69,023$    
Reduced by  expenses paid

(7,000)$    
Paid - TOV Public Works Park 
Maintenance funding

Required 2010 Project Budget 62,023$    

Proposed Budget Sources
Town of Vail Funding 62,023$    
Colorado Water Conservation Board Grant 6,000$      

Proposed Total Project Budget 68,023$    
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the re-vegetation effort as a part of the demonstration project. This event serves as a great 
opportunity for Vail to provide visitors an environmental education opportunity, and showcase 
the Town’s dedication to the environment and outstanding park environment, while reducing the 
costs of landscaping at the site.  

VII. TIMELINE 

2010‐2011	Season	 Activity	
March 1 – April 1 Final Project Design 

April 1 – April 15 Flood Plain Analysis – Army Corps of Engineers/Town Engineer 

April 15 – May 30 Department of Wildlife Review 

May 30 – June 30 Construction documents – Release RFP 

June 30 – July 30 Finalize construction contract   

Aug. 1 – Aug. 30 Finalize planting selection, order plants, coordinate with CWA 
planting event 

Sept. 1-Sept. 30 Construction (excavation, boulder work) 

Oct. 5-7 Willow planting workshop 

2011‐2012	Season	 Interpretive	Sign	Development	and	Education	Program	
November – February Artist painting – Stephens Park, flora/fauna study, insect 

assessment, rules and regulations development for public use.  

March Digitize artist painting, develop text, set in resin  

May As weather and ground thaw allows, poor concrete, install 
interpretive sign at Stephens Park  

          

VIII. Results  

Final bank restoration completed in accordance with the details in the planning document, found 
in the binder in attachment B.  

 Construction complete as of November, 2011 
o Flagstone bank stabilization 
o Pervious surface path and ramp - ADA Accessibility 
o Additional stone seating area 
o Bank around 40 ft- tall spruce trees stabilized 
o Eddy pool installed, fish habitat enhanced 

 Volunteer Planting Event, October 2011 
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o Roughly 30 volunteers from the annual Colorado Watershed Conference took 
part in the planting event, installing native willows, alders, rose bushes and other 
vegetation lining the bank at Stephens Park.  

 Interpretive Sign Developed (Attachment D) (installation May 2012) 
o A local artist, Charmayne Bernhardt, was commissioned to paint the Stephens 

Park site, bank view, complete with identification of local flora and fauna.  
o Text was developed to explain to visitors the importance of the riparian area, 

aquatic life identification, the restoration project, and rules of the park.  
 

VIII. ATTACHMENTS 

A. Stephens Park Re-vegetation Project Site Design  
B. Stephens Park Project Planning Binder  
C. Flood Plain Compliance Letter 
D. Stephens Park Interpretive Sign 
E. Photo Album  



Option 2: Stephens Park Recreation Enhancement
Vail, Colorado
December 18, 2009
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July 12, 2010
Mr. Tom Kassmel
Town of Vail 
75 S. Frontage Road, 
Vail, CO 81657 
(970) 479-2235 

RE: Stephens Park Bank Stabilization, Floodplain Compliance

Dear Tom,

Proposed bank stabilization at Stephens Park includes in-channel modifications to 
hydraulics for concentrated access.  This letter is to discuss how the proposed 
modifications comply with Town of Vail and Federal floodplain development guidelines. 

TOV: 12-21-10: DEVELOPMENT RESTRICTED: (E) The Administrator may 
require any applicant or person desiring to modify the flood plain by fill,  
construction, channelization, grading, or other similar changes, to submit for  
review an environmental impact statement in accordance with Chapter 12 of this  
Title, to establish that the work will not adversely affect adjacent properties, or  
increase the quantity or velocity of flood waters. (Ord. 16(1983) § 1: Ord.  
12(1978) § 4)

Existing Conditions

A floodplain model in HEC-RAS format was obtained from Town of Vail.  Three 
geometry profiles were developed; Duplicate Effective, Existing and Proposed 
Conditions.  The Duplicate Effective is the imported geometry titled “Imported 
Geo01mbjrevised”; which is the most current FEMA flood model for Gore Creek at the 
Stephens Park reach.  The Existing Conditions model is the Duplicate Effective with the 
insertion of  seven additional cross sections surveyed by RiverRestoration in the Fall of 
2009.  The Proposed Conditions model is the Existing Conditions model with cross 
sections modified to represent worst case scenario channel changes and analyze 
hydraulics of the proposed conditions.  

No hydrologic analysis was performed; flood flows were based on the Federal Insurance 
Study reported values.  The 100year discharge is 2620cfs through the Project reach. This 
flow was likley exceeded on June 6, 2010 and water surface elevations crested 7854.5 
feet elevation near river station 11+00.  Additional bank erosion occurred as a result of 
this event. 

The existing FEMA model does not specifically represent flood conditions at the project 
area.  FEMA cross sections are located 150 feet upstream or 350 feet downstream of the 
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proposed work.  The discrepancy between the Duplicate Effective and Existing 
conditions model is the resolution of channel geometry of the reach.  The geometry in the 
FEMA model is based from aerial and ground topography over long distances.  The 
geometry in the Existing conditions model is based from site-specific channel geometry 
surveyed by RiverRestoration Fall 2009.  The Existing conditions model shows greater 
detail of channel geometry and a more accurate representation of flood flow conveyance. 
The Existing conditions base flood elevations are predicted slightly lower than effective 
values interpolated between River Station (RS) 1298.6 and 643.1.  

The Proposed Conditions model increases the backwater effect over existing conditions 
but remains below the interpolated values of the effective model. All predicted water 
surface elevation changes are absorbed in the steep channelized section upstream of RS 
1298.6.  The Proposed Conditions do not adversely affect adjacent properties, or increase 
the quantity or velocity of flood waters appreciably over effective values published by 
FEMA.  This is because of the steep banks and steep channel.  Zone X, Floodplain and 
the Floodway are coincident here.  Although Proposed base flood elevations are higher 
than Existing conditions, the flood waters will remain within the Effective floodway 
delineation and  not overtop the existing river banks.  The floodway and 100 year 
floodplain delineation lines are not appreciably moved. Table 1 compares the Effective 
base flood elevation with the Duplicate, Existing and Proposed condition hydraulic 
models. 

Please contact me with any questions or comments.

Sincerely,

Jason Carey P.E.
River Engineer
jason.carey@riverrestoration.org
(970) 947-9568

cc. Gregg Barrie, Kristen Bertuglia 
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Table 1 Base Flood Elevations for Stephens Park Reach (2620cfs) 07/12/10
River Station Effective Duplicate Existing Change Alternative 2 Change

2126.81 7877.7 7877.83 7877.83 0 7877.83 0
1832.98 7872.04 7872.04 0 7872.04 0

1314 7858.99 7858.99 0
1298.7 7859.1 7858.99 7858.81 -0.18 7858.8 -0.01

1251 7858.23 7856.97 -1.26 7856.98 0.01
1172.5 7856.99 7855.43 -1.56 7855.43 0

1140 7856.47 7854.64 -1.83 7854.79 0.15
1100 7855.83 7854.41 -1.42 7854.94 0.53
1043 7854.93 7853.99 -0.94 7854.13 0.14
800 7851.07 7851.21 0.14 7851.21 0

643.1 7848.58 7848.58 0 7848.58 0
576.1 7847.76 7847.76 0 7847.76 0

564.2 0
564.1 7846.86 7846.86 0 7846.86 0
516.5 7845.23 7845.23 0 7845.23 0
74.1 7840 7838.17 7838.17 0 7838.17 0

1 7836.14 7836.14 0 7836.14 0

-1 0
-30 7835.92 7835.92 0 7835.92 0

-84.8 7836.35 7836.35 0 7836.35 0
-247.3 7834.72 7834.72 0 7834.72 0

INTERPOLATED VALUES

Stephens Park 
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Bridge





Stephens 
Park, Vail CO  

Stream Bank Restoration 
Project Photo Album 

2011



Stephens Park - Before

Eroded bank, sediment building, no vegetation





Stephens Park – Construction 
Process









Volunteer Planting 
























	Stephens Park Stream Bank Restoration Project - Final Report (2).pdf
	Attachment A - Stephens Park Design (2)
	Attachment B StephensParkBinder1SM (2)
	G1
	c1
	C2
	C3
	C4
	D 1
	D 2
	D 3
	D 4

	Attachment C Flood Plain Letter (2)
	Existing Conditions

	Attachment D - Interpretive Sign (2)
	Attachment E Attachment Stephens Park Photo Album (2)

