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A1

INTRODUCTION

An Inaccessible Resource
To the thousands of motorists traveling up U.S. Highway 6 west from Golden, Clear Creek
Canyon is a spectacular, yet foreboding landscape of metamorphic rock cliffs, white-water
rapids, and blue sky. The road is demanding, with sinuous curves that demand drivers' constant attention. Like many wild places, the Canyon has an "edge" to it that both attracts and
intimidates. Yet much of the edge in the Canyon is created not by the wild beauty, but
rather by the constant flow of traffic, including many large trucks and busses. While recreation is possible within the Canyon, getting to it often requires risky driving maneuvers and
unsafe parking, and despite the important regional connections that Canyon Highway 6
makes (connecting the Front Range to the Continental Divide), cycling up the Canyon is
prohibited due to numerous tunnels and the narrow roadway. The inaccessibility of Clear
Creek Canyon causes most visitors to pass right on through without more than a "throughthe-windshield" experience.

A Vision for Access
Jefferson County has developed a vision of Clear Creek Canyon which balances recreational
use with resource integrity. The Clear Creek Canyon Park Management Plan, completed by
Jefferson County Open Space staff in 2003, has set the stage for the creation of a premier
open space park comprising the County's entire canyon corridor, from canyon bottom to

upper rim, that will provide world-class recreational opportunities for the citizens of
Jefferson County and the greater Denver metropolitan area. Implementation of this vision
has already begun--the property flanking the entire 11.2-mile corridor has been acquired by
the County and preliminary plans have been approved for a diverse recreational program
for the corridor. "The Clear Creek Canyon Park," as it is now called, is well on its way to
becoming a reality.
This study evaluates the feasibility of building The Clear Creek Canyon Trail---a multi-purpose trail through the Canyon from Golden to the Jefferson County limits, just a quarter
mile east of the Central City and Black Hawk turn off. This project has truly become a
Clear Creek Canyon provides world-class recreational opportunities such as climbing, gold panning, and white-water
rafting and kayaking.

regional endeavor, with the City of Golden and Clear Creek County actively working to provide important connections at either end of Jefferson County's Canyon corridor. The
Canyon extends four miles west of the Jefferson County boundary, so Clear Creek County
will need to assess completion of the westernmost portion of the Canyon Trail to the I-70
corridor, where connections can be made to the network of bike routes, trails, and frontage
roads that lead to the Continental Divide and beyond.

Project Goal: The Clear Creek Canyon Park
The planning for the Canyon thus far has envisioned a multi-use open space park and trail
that accomplishes the following:
■

A continuous multi-purpose trail from Golden to the Jefferson County Line with Clear

Creek County, an important link that will connect the Plains toward the Continental Divide
and beyond;
The Clear Creek County Trail will connect the Plains toward the Continental Divide and beyond.

■

Support facilities including trailheads, parking lots, day use areas, and restrooms in a

number of locations up and down the Canyon;
■

Continued and enhanced access for existing recreational uses such as rock climbing,

white-water rafting and kayaking, gold panning, and fishing; and,
■

Trail connections to other Open Space parks, including Centennial Cone and Windy

Saddle.

Project Approach
This project evaluates the feasibility of the trail and its support facilities in light of a number
of criteria: trail constructability, resource protection, visitor safety and experience, regulatory
agency approval, and cost. Unsatisfactory performance relative to any of these criteria,
whether in the opinion of Jefferson County Open Space or the future users of the Canyon,
Other recreational opportunities in the Canyon include fishing and biking.
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will suggest the need for a re-evaluation of the proposed improvements and/or program.

This Report

■

Over half (58%) of the trail is located within CDOT right-of-way and will require

This report focuses on the practical issues of feasibility. Feasibility was established looking

approval by CDOT. (They have tentatively approved the proposed improvements at the

at a limited range of development options rather than exploring a broader range of design

draft feasibility plan level.)

issues and opportunities. Feasibility provides some assurances that the trail and the support
facilities are constructable as proposed, within a rough range of anticipated construction

■

costs, and that the approval by key state and federal permitting agencies should be obtain-

maintain trail elevations above the 5- to 10-year storm water level. In some places this will be

able. It is hoped that once the feasibility for the trail and its facilities is established, a more

difficult as the 5- and 10-year frequency storms can rise as much as six feet above base flow

detailed plan may be developed to guide and implement the development of the trail in a

level. The amount of flooding that is tolerable will be determined after more detailed stud-

unified and comprehensive manner.

ies of the trail layout and the hydrology of the Canyon have been performed.

Project Process

■

The following tasks have been performed by the project team:

Gaming Area Access Environmental Impact Statement (EIS) preparation, has determined

■

Assembly of GIS database from existing information;

that the Preble's meadow jumping mouse is currently not present in this reach of Clear

■

Field observation of the Canyon and environs;

Creek. However, it is recommended that

■

Gathering of data and review of previous studies and inventories including:

the Preble issue continue to be monitored

Flood levels will need to be considered in the final design of the trail. It is desirable to

Three principal wildlife and ecological considerations. First, CDOT, as part of their

●

Natural resources

and explored in greater detail as planning

●

Use characteristics

and design for trail improvements takes

●

Traffic issues and volumes

place. Second, there are significant nesting

■

Coordination with key agencies (CDOT, Army Corps, Colorado Division of Wildlife);

and roosting areas in places that would

■

Evaluation of impacts of trails and support facilities on State Highway 6;

need to be protected and considered when

■

Geotechnical analysis of the Canyon conditions relating to trail construction;

construction occurs. Third, Spiranthes is a

■

Evaluation of structural engineering requirements for trail construction;

protected species in the Canyon, and has

■

Characterization of corridor into typical trail sections;

been mapped in one locality along the pro-

■

Development of a preliminary trail alignment and an evaluation of issues and impacts

posed trail at the mouth of the Canyon in

caused by the proposed improvements;
■

the Gaming EIS study.

Presentation of proposed alignment to OSAC (Jefferson County Open Space Advisory

Board) and to CDOT Region 1 representatives.

■

Most of the trail will be universally acces-

sible with average grades of 5% or less.

Summary of Key Findings

ADA standards for trails in these types of

■

wild environments allow for short sections

The continuous trail along the Canyon is feasible as proposed. It will require:
●

12.5 miles of trail (see six typical cross sections, page 14-15),

of steeper grades (up to 12.5%) if necessary.

●

10 creek crossings,

Trails steeper than 5% will be needed along

●

$2,160,000 per mile construction costs.

the Canyon Trail in constrained areas. Trail
alignment issues will be looked at more

■

Two main trailheads with parking, trail access, and user facilities are planned. Two addi-

closely in future phases of the project.

Field observation of the Canyon and environs were an
important part of the feasibility process.

tional parking areas are possible.
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Site Description
Clear Creek Canyon Park is a significant open space parcel of over 3200 acres. Another

Much of the corridor is rocky and narrow, with the road embankment often extending

6000 acres of contiguous open space in adjacent Centennial Cone and Windy Saddle

down to the stream and forming one of its banks. Significant lengths of the Canyon have

Parks make this open space tract a very significant natural and recreational resource for

been altered to accommodate the construction of the roadway, and the railroad preceding

the Front Range.

it. There has been a significant amount of blasting, and the embankment for the roadway
is over 35 feet higher than the channel in many places.

Clear Creek Canyon extends west 14.6 miles from Golden to I-70. 11.2 miles of the

6

Canyon lie within Jefferson County. The Canyon bottom is shared by Clear Creek and

In limited areas a natural wide riparian zone exists, with channel islands and extensive river

US Highway 6, a busy two to three lane highway with a high percentage of large trucks and

terraces. Most of the less narrow parts of the Canyon, including the upper three miles of

buses. The road is winding, and has speed limits of 40 and 45 miles per hour. The

the Jefferson County portion of the corridor, have been disturbed by placer mining. These

gradient of the roadway is fairly flat, averaging about 2%.

placer-mined areas are characterized by a wider channel cross section, often with long

linear dikes of cobble and gravel placer mine spoils adjacent to the stream.
These areas tend to have rather poor habitat value and diversity due to the
sparse vegetation supported by the poor growing medium left behind after the
mining operations.
Slope and aspect have a significant influence on the vegetative cover within the
Canyon. Vegetative communities include south-facing pinon/juniper areas and
ponderosa pine, north-facing Douglas fir forests, bare cliff faces, and the Canyon
bottom riparian habitat. Bighorn sheep can be found along the north side of the
Canyon, and often come down to the stream. Most other large game animals
such as deer and elk tend to stay out of the Canyon bottom.
7

PROPOSED TRAIL ALIGNMENT

CRITERIA FOR ALIGNMENT
The trail alignment has been developed using a concept of balance between three main elements: User safety and experience, resource protection, and affordability. This concept has
been the cornerstone of feasibility for the project. These three elements or criteria can be
described in the following ways:
■ Visitor Safety and Experience
The proposed trail will attract a large number and wide range of users expecting a safe and
enjoyable experience. Education will be necessary to the naturally occurring dangers present in a wild environment such as the Canyon, including wild animals, rock fall, and potential flooding. Despite the Canyon’s wild character, the alignment of the trail must minimize
danger to users, and specific risk areas must be clearly indicated. Considerations for user
safety and experience include:
●

Physical separation of the trail from highway traffic (a requirement for feasibility),

with a preference for visual separation where possible;
●

Protection from highway maintenance operations including snow and rock removal;

●

Minimization of trails within frequently flooding areas;

●

A diverse visual experience focused on the natural beauty of the Canyon; and,

●

A physical trail alignment with curves and slopes appropriate for sight lines and

anticipated user speeds.
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The proposed alignment meets the expectations described above. The alignment reduces

●

Historic and Cultural Resources: Most of the signifi-

many impacts by staying within the roadway embankment zone, avoiding impacts to the

cant historic resources that lie within the Canyon relate

more pristine "opposite" side of the river (away from the road). Where the alignment does

to the construction of the highway or the railroad that

place the trail on the opposite side, natural benches are taken advantage of to minimize

preceded it. These elements include highway bridges,

modifications needed for construction. In some areas the trail is proposed on some fill

stone culvert inlets, old railroad bridge abutments, and

along the toe of the creek bank to connect between existing natural benches.

the "Cornish" (hand placed) riprap walls along the railroad grade. The proposed improvements either avoid

■ Resource Protection

disturbance of these elements, or in the case of the rail-

Resource protection includes the categories of natural resources, views and aesthetics, his-

road grades, lies lightly on top of them, incorporating

toric and cultural resources, and existing recreational uses.

the historical elements into the new trail.

●

Natural Resources: The feasibility of the trail project

●

Recreational Uses of the Canyon: It is important that

depends largely on the ability of the proposed improve-

the trail not adversely affect the multitude of recre-

ments to be built without creating major impacts to the

ational uses that currently exist in the Canyon, which

Canyon’s natural resources. In developing the proposed

include white water rafting and kayaking, gold pan-

trail alignment and recommended construction

ning, and rock climbing. The functional require-

approaches, potential impacts to natural systems includ-

ments for these activities were identified in the Clear

ing wetlands, aquatic habitat, wildlife habitat and move-

Creek Park Management Plan (2003) and have been

ment patterns, and threatened and endangered species

accommodated by the proposed improvements in this

were inventoried. No significant impacts due to the pro-

study. A appropriate number of universally accessible

posed trail development were identified at this time, how-

facilities are also proposed to support and enhance

ever, the Preble meadow jumping mouse issue will contin-

these recreational uses.

ue to be monitored and explored in greater detail as
planning and design for trail improvements takes place.

■ Affordability
Affordability is a subjective determination based on the value of the improvements relative

Views and Aesthetics: Efforts toward assuring resource

to anticipated costs and the potential for funding. Early in the process of determining fea-

protection included maintaining the aesthetic experience

sibility, a very rough cost for the proposed improvements was developed based on the cur-

currently enjoyed by Canyon visitors while in their cars,

rent understanding of the project issues. These costs were compared with recently complet-

driving along U.S. Highway 6. One goal for the trail

ed Jefferson County projects of similar levels of technical difficulty, and determined to be

alignment was to limit the visual impacts on motorists'

reasonable. Final alignment and design decisions will further affect the total cost, yet the

views, and the roadway by trail users’ views, by avoiding

determination made by the project team was that in general, the preliminary range of costs

prolonged placement of the trail on the opposite creek

that were identified for the project were acceptable given the immense value that would be

bank. Screening of the trail either by its placement, or by

provided to the public by the project. Cost was one of the criteria used to guide the align-

the use of vegetative screens is also possible. The current

ment. Trail locations were chosen to minimize the need for expensive structural solutions.

trail alignment succeeds in minimizing visual impacts by

The revised cost evaluation performed with the completed preliminary trail alignment con-

its varied location, and by the significant use of trail devel-

tinues to be in the same range as the preliminary cost. These are described in the Phasing

opment types that are completely out of sight.

Plan section of this report, and in more detail in the Appendices.

●
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6

West End of Tunnel #3 to #37 Pullout Area
1.8 miles

8

Mayhem Gulch to Clear Creek County
1.9 miles

7
Alignment Overview
An overview of the proposed trail alignment is shown above. Eight individual segments have been identified for phasing opportunities, and are indicated on the plan.
The segments have been determined based on trail access, construction issues, and
recreational goals.
Specific improvements proposed for each trail segment follow in the Detailed
Segment Descriptions of this report.
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#37 Pullout Area to Mayhem Gulch
1.0 miles

5

East End of Tunnel #2 to
West End of Tunnel #3
1.5 miles

1

3

Huntsman Gulch to HWY Bridge #1
0.5 miles

Golden to Tunnel #1 Activity Area
1.4 miles

2
4

Tunnel #1 Activity Area to Huntsman Gulch
2.8 miles

HWY Bridge #1 to
East End of Tunnel #2
1.6 miles
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TYPICAL CROSS-SECTIONS
To quantify costs and identify potential construction issues, the corridor was categorized into six distinct typical cross sections, which are shown and
explained below. Each typical section was further subdivided into three subcategories based on cost. The distribution of the individual sections is
shown in the trail segment details beginning on page 19. The total length of each trail type proposed in the trail alignment is also indicated.

TYPE A1 - Road Embankment - Highway Level
3.0 miles

■ Trail located at or near roadway level.
■ Requires some shoulder/horizontal area adjacent to the road; additional
width, if required, obtained by retaining on downhill side of trail. Safety railings
at edge of trails/top of retaining walls required if drop greater than 30 inches - or
other dangerous conditions exist.
■ Requires barrier between road and path if within 30 feet of highway drive
lane.
■ User experience: Subject to noise and visual impacts from roadway. Least desirable trail type for recreational or nature experience.
■ Minimal impacts upon Canyon resource, including vegetation and wildlife.
Some construction impacts such as rocks and debris rolling into the creek.
■ Cost Range: $100 - $420 / linear foot
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TYPE A2 - Road Embankment - Retained Bench
2.6 miles

■ Trail located on bench in roadway embankment created by use of retaining
walls (up to 11' high in steepest areas) mostly above the trail.
■ Possible on slopes flatter than 1.2 H:1 V
■ May need safety railing on river side.
■ Requires barrier between road and path if within 30 feet of highway drive lane
■ User experience: User attention focused on creek; visual impacts of highway
(and much of the road noise) blocked by retaining wall. A good recreational
experience, although the retaining walls and steep slopes flanking the trail may
limit access to non-trail related activities.
■ Minimal impacts on Canyon resource. Some visual impact to highway users
where roadway embankment is visible (limited areas) and construction impacts
such as rocks and debris rolling into the creek.
■ Cost Range: $320 - $700 / linear foot

TYPE B - Filled Bench
2.1 miles

■ Trail located on riprap and boulder fill near creek edge, approximately 3 to 5
feet above channel.
■ Useful in connecting trail segments located on natural river benches.
■ Low trail location may be subject to more frequent flooding--trail elevation
above water needs to be evaluated for each reach of the canyon, and trail and fill
must be able to sustain prolonged flooding without damage. Use of trail in these
conditions should be limited.
■ Placing fill within the creek impacts "Waters of the U.S." and possibly wetlands, and will require a 404 permit from the U.S. Army Corps of Engineers.
■ User experience: Focus on Clear Creek and Canyon; good separation from
roadway; generally a high quality recreational and nature experience.
■ Creates higher impacts upon wildlife using the stream. Low visual impact for
highway users due to low position of trail. Use of this trail type should be limited.
■ Cost Range: $340 - $570 / linear foot

TYPE C - Natural Bench
2.6 miles

■ Trail located on natural river bench/terrace - usually at toe of canyon slope.
■ Potential flooding if trail elevation is too low. Use of trail in these conditions
should be limited.
■ Potential wetlands impacts in areas near channel.
■ User experience focused on natural area of channel and stream; good separation from roadway, although roadway may be negative focus from trails on
non-roadway side of channel. Generally a high quality recreational and nature
experience.
■ User experience: Trail may impact wetlands and wildlife along the stream. Low
visual impact to highway users as trail will usually be screened by vegetation from
highway vantage points.
■ Cost Range: $90 - $130 / linear foot

TYPE D - Existing Grade
1.9 miles

■ Trail located on existing railroad grades or on existing dirt roads.
■ Separated from roadway - on opposite side of the creek.
■ Above normal frequent flooding levels.
■ User experience: Especially nice adjacent to tunnel, where no road/traffic noise
exists and experience is focused on natural environment.
■ Minimal impact on corridor.
■ Cost Range: $80 - $100 / linear foot (Note: Cost would be significantly higher for
areas in which the stone walls below the bench are in need of repair.)

TYPE E - Special Conditions (i.e. Rock Bench)
0.3 miles

■ Potential Special Conditions include:
- blasted rock bench (see cross section above)
- trail underpass
- structurally supported trail
■ These trail types tend to be expensive and are limited to areas where none of
the other trail types is possible.
■ User experience and impacts vary.
■ Cost Range: $600 - $2500 / linear foot
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SEGMENT OVERVIEW
Golden to Tunnel #1 Activity Area
1.4 miles

1

General Description:
This segment varies widely in character and in difficulty of trail construction. It connects the
wide canyon base area to the narrow areas near Tunnel 1 and beyond. It is an important connection to the Front Range regional trail network, tying into the City of Golden Trail that connects to central Golden. This segment offers a wide range of high quality recreational amenities, from the trailhead and day use areas at the base, to the remote-feeling cliffs and waterfalls
behind Tunnel 1.

Lower parts of the Canyon are
broad with wide riparian areas.

Pedestrians walk on the historic Welch Ditch west of Tunnel 1.

The wide river terraces near the base trailhead area easily accommodate trail construction, and
pass through a scenic cottonwood gallery forest. The terrain transitions into a narrower
canyon with steep, overgrown slopes where retaining walls, placing fill in the creek and/or
some blasting will be required to construct this segment of the trail. After about 1000 linear
feet of difficult terrain, a bridge connects to the City of Golden's trail on the north side of the
creek.
The trail continues west on natural river terraces and crosses over to the north side at mile
270.8. The trail then follows another natural terrace for several hundred feet then traverses a
steep embankment slopebelow the Tunnel 1 parking area. Once near Tunnel 1, the trail connects to an existing trail that wraps around the north bank of the meander behind (south of)
the tunnel. West of Tunnel 1, the trail continues on top of the existing Welch Ditch irrigation
flume on the south bank, requiring a structural deck across the existing flume walls. The trail
crosses back to the north side over a trail bridge at the end of the segment.
The channel just east of Tunnel 1 is deep with steep and rocky banks.

Phasing Priority: HIGH
Segment 1 has been classified as a high priority due to its primary importance in connecting
the Clear Creek Canyon Trail between the City of Golden, the Base Trailhead, and Tunnel #1.
It is a moderately difficult and expensive segment to build, yet the recreational value that it
provides, and the value of the interest and support that it will generate for the overall Clear
Creek Canyon Trail project, make it a very important phase that should be built as soon as
funding permits.
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KEY PLAN

LEGEND
DETAIL 1.1

DETAIL 1.1
DETAIL 1.2

DETAIL 1.3

SEGMENT 1
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Detail 1.1 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Trail easily located on upper river
bench in rolling terrain.

2

Begin more difficult trail construction
through steeper (side slope) and
rocky terrain. Some blasting and
retaining walls required.

3

Bridge connects trail to City of
Golden trails on the north side of
Clear Creek.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
1

TYPE D - Existing Grade

TYPE E - Special Conditions (i.e. Blasting)
2

18

CDOT pullout/not considered part of
the JCOS project. This area may
remain open as a gaming park-andride lot if CDOT completes parking
improvements as part of their Gaming
Area Access project, or pullout may be
closed.
Recommended to be closed for parking. Trail located on the opposite side
of the creek and roadway. Possible
joint use for open space and CDOT
maintenance function.

Trail and trailhead on opposite side of creek.

View west of the wide terrace near
the proposed Base Trailhead.
1

2

3

2
1

BASE TRAILHEAD
■

+/- 50 Parking Spaces

■

Restrooms

■

Picnic Shelters

DETAIL 1.1
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Detail 1.2 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)
1

TYPE A1 - Road Embankment

TYPE A2 - Road Embankment
2

TYPE B - Filled Bench

Continue more difficult trail construction through area with steep side slopes
and rocky terrain. Some blasting and
retaining walls required.
Trail on wide natural terrace to bridge.

3

Trail crosses (at large rock outcropping)
to natural terrace on the north side of
Clear Creek.

4

Difficult segment of a Type B cross-section. Other solution would be to create
a Type A2 bench and regrade entire
slope above to accommodate.

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
3

TYPE D - Existing Grade
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TYPE E - Special Conditions (i.e. Blasting)

Estimated parking: 30-40 spaces.
Proposed Tunnel 1 parking area
improvements require single access point
with turn lane for west-bound traffic and
decel lane for east-bound traffic.
Requires approval from CDOT. Type A2
trail connection required from parking
area adjacent to highway to the trail.
Maintain 5% maximum slope. (High use
area.) This area may be considered for
use as a trailheas pending determinations
of access for proposed Base Trailhead
area. In this case, parking might be maximized and other facilities, such as kiosks
and shelters, might be considered.
JCOS does not recommend parking
improvements on the opposite side of
the highway from the creek due to safety
concerns.

1

2

View upstream near east portal of Tunnel 1. Trail will be at base of steep slope on right.

3

3

4

The area near Tunnel 1 is used for a variety of recreational purposes, including tubing.

Trail is proposed at the toe of the steep slope in the foreground. This slope could be regraded, creating a
bench for the trail below.

DETAIL 1.2
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Detail 1.3 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Trail must climb up from lower position adjacent to the creek to tie into
existing trail (Type D).

2

Existing soft surface trail to be resurfaced.

3

Bridge crossing to south side at narrow, rocky section.

4

Type E cross-section requires a structure over the existing flume.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

5

Bridge crossing back to north side of
creek at existing pedestrian bridge
location.

PULLOUT
RECOMMENDATIONS
4

TYPE D - Existing Grade

22

TYPE E - Special Conditions
(i.e. Structural Deck)

Recommended to be closed for parking since it is a high accident location.

1

2

3

The scenery behind Tunnel 1 is spectacular,
with waterfalls and sheer rock cliffs.

4

4

Pedestrians walk on the walls of the existing flume. A concrete deck over the
flume will accommodate the future trail.

5

The existing trail south of the tunnel will require minimal improvements.

DETAIL 1.3
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SEGMENT OVERVIEW
Tunnel #1 Activity Area to Huntsman Gulch
2.8 miles

2

General Description:
Segment 2 has two distinct corridor types along its 2.8 miles. The lower 2.2 miles are moderately narrow with steep banks interspersed with a with few natural riparian benches while the upper
.6 miles feature a wide channel with islands and terraces. This upper area has more opportunities for non-trail recreation activities including fishing.
As a result of the narrowness of the lower part of the segment, the trail in this area is almost
entirely on the highway embankment between the road and the creek. Fortunately, the roadway
in this area tends to have a wider shoulder than in many other parts of the Canyon, and has
numerous pullouts along the river side that will accommodate trail development adjacent to the
highway with a minimal use of retaining walls. This condition provides for fairly easy construction, reduced construction costs, and minimal impacts to the corridor. With the numerous pullouts providing a buffer between the trail and the highway, user experience should be pleasant
in most areas, yet mostly oriented around trail-based activities.

Much of the highway in Segment 2 has wide shoulders and room
for a trail adjacent to the shoulder (with a low retaining wall.)

LEGEND

The area just downstream of Huntsman Gulch (mile marker 268.1 to 267.5) is a scenic riparian
area that offers diverse recreational use, including fishing. This area is quite wide, with channel
islands and wide riparian benches. The trail route is located on the riparian bench on the south
side of the stream in this reach. The main challenge of the trail in this area is getting past a vertical rock outcrop at mile marker 267.9. The recommended route requires some blasting to create
a bench for the trail to connect two significant natural riparian terraces that make this section of
trail one of the most attractive in the whole corridor for trail users. A foot trail is proposed on
the north side of the creek to create a 1-mile walking loop from the Huntsman Gulch parking
area, which is located on the north side of the highway at the west end of this segment, and is
accessed from the Canyon Trail by the existing twin 10'x 10' box culverts at Huntsman Gulch.

KEY PLAN
The Huntsman Gulch parking area is situated to provide nice views of the Canyon to the west,
as well as views to the river, and could be developed to provide some day uses such as picnicking
if desired. The parking area should be able to accommodate access from both eastbound and
westbound traffic, with room for deceleration and turn lanes as required by CDOT.

Phasing Priority: MEDIUM
This segment has been classified as a medium priority due to its moderate amount of multi-use
recreation opportunities, its generally scenic qualities, and the significant increase in contiguous
trail accessible from Golden (assuming that the trail in Segment 1 is already in place). It provides a good complement to Segment 1, with its parking area and potential day use and recreational opportunities in the wide riparian area.

24

A typical pullout along this segment. Many pullouts are proposed
for closure, which would allow for easy trail construction.

DETAIL 2.4
DETAIL 2.3
DETAIL 2.2
DETAIL 2.1

The wide riparian area downstream of Huntsman Gulch is an attraction for fisherman and visitors wanting to experience a beautiful riparian enviroment.

SEGMENT 2
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Detail 2.1 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)
1

TYPE A1 - Road Embankment

TYPE A2 - Road Embankment

Trail mostly at or near road grade,
taking advantage of wider shoulders
and numerous pullouts. Trail will be
benched in below road level where
possible.

PULLOUT
RECOMMENDATIONS
5

TYPE B - Filled Bench

TYPE D - Existing Grade

26

TYPE C - Natural Bench

TYPE E - Special Conditions (i.e. Blasting)

Recommended to be closed for parking since it is in a high accident location and to accommodate Type A trail
construction.

6

Recommended to be closed for parking by JCOS and CDOT.

7

Estimated Parking: +/-5 spaces
Pull-out desired for non-trail use
(climbing) with right-in/right-out
access.

8

Recommended to be closed for parking due to sight distance limitations
and minimal remaining space after
CDOT shoulder widening improvements.

6
5

7

Typical condition in Segment 2: Trail will be adjacent to highway, with retaining wall below and barrier on highway side.

1

Numerous existing pullouts will allow trail to be frequently
located away from roadway edge.
8

DETAIL 2.1
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Detail 2.2 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Trail mostly at or near road grade,
taking advantage of wider shoulders
and numerous pullouts. Trail will be
benched in below road level where
possible.

2

Very steep slope and limited room at
these two Type A2 segments. May
require retaining walls above and
below trail.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
9

TYPE D - Existing Grade

28

Colorado State Patrol Pullout. Paved
pullout to continue to be used by CSP
for Motor Carrier Safety stops.

10

Estimated Parking: +/-20 spaces
Screaming 1/4 Mile Rapids Parking
Area. Formalized parking area for
east-bound traffic only with rightin/right-out access. Opportunity to
develop landscaped picnic area overlooking rapids.

11

Recommended to be closed for parking since it is in a high accident location and needs to accommodate
Type A trail construction.

TYPE E - Special Conditions (i.e. Blasting)

11

2

Pullout 10 - Trail can be benched into the edge of the pullout, still leaving a wide
shoulder for a parking and/or picnic area.

10

1
9

DETAIL 2.2
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Detail 2.3 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Trail mostly at or near road grade, taking advantage of wider shoulders and
numerous pullouts. Trail will be
benched in below road level where
possible.

2

Trail crosses to south side of Clear
Creek at the beginning of a natural
terrace on the south side.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
12

Estimated Parking: +/-10 spaces
Elbow Falls Parking Area. Parallel
parking for east-bound traffic only
with right-in/right-out access.

13

14

16

All recommended to be closed for
parking due to minimal remamining
space after CDOT shoulder widening

TYPE D - Existing Grade

TYPE E - Special Conditions (i.e. Blasting)

improvements and to accommodate
Type A trail construction.

15

Recommended to be closed for parking by JCOS and needs to accommodate Type A trail construction.

30

Elbow Falls Rapid. Trail adjacent to highway - Section Type A1.

12

1
Wide shoulder easily accommodates Trail Section Type A1.
13

16

2
15

14

DETAIL 2.3
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Detail 2.4 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Trail on natural terrace must climb to
approximately 12-15 feet above water
level to transition to Type E cross-section.

2

Trail on blasted bench approximately 1215 feet above the creek (Type E). May
require a short length of a varied Type A2
with a retaining wall in the hillside (not
in road embankment) before connection
to Type C to west.

3

Pedestrian connection to proposed
Huntsman Gulch parking area via underpass at existing 10x10 foot box culverts.
(CDOT approval required.)

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
17

TYPE D - Existing Grade

32

TYPE E - Special Conditions (i.e. Blasting)

Recommended to be closed for parking
due to minimal remaining space after
CDOT widening improvements.

18

Estimated Parking: +/-10 spaces
Parallel parking for east-bound traffic
only with right-in/right-out access. Sign 2
spaces for 15-minute loading only.
Intended primarily for water sport use.

19

Recommended closed for parking by
JCOS and CDOT as part of roadway
curve flattening.

20

Estimated Parking: +/-40-50 spaces
Huntsman Gulch Parking Area.
Improvements require turn lane and
approval from CDOT. (See Site Plan in
Appendix)

Huntsman Gulch - Site for future parking area and possible day use area.

Channel island in wide riparian area. Proposed trail is on
the far side of creek. Possible foot trail on top of north bank
could create trail loop from Huntsman Gulch parking area.

20

3
19

Wide channel area is
popular with fisherman.

18

17
1

2

Vertical rock face on south side of creek will
require some blasting to accommodate trail.
(Section Type E)
DETAIL 2.4
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SEGMENT
Huntsman Gulch to HWY Bridge #1
0.5 miles

3

General Description:
At half a mile, this is the shortest of the corridor segments. It is characterized by a narrow and
steep channel that is difficult to access. The main function of this segment is to provide access
from the Huntsman Gulch parking area to the scenic and highly-used area near the highway
bridge at mile marker 267.2 (rock / ice climbing and kayaking) and Rigor Mortis rapid.
Beginning at Huntsman Gulch, the trail stays on the south side of the creek, making its way
through 500' to 1000' of difficult rocky channel edge that will require some blasting. From this
point to the west end of the segment at the highway bridge the trail is on an existing railroad
grade. The railroad grade in this area has deteriorated, and will require removal of fallen rocks,
and the reconstruction of some retaining walls below the trail at the Creek's edge. Construction
difficulty in this area is moderate.

Historic retaining walls below the railroad grade near the highway brigde.

LEGEND

Phasing Priority: MEDIUM
This short segment has been designated a medium priority due to its usefulness as a connection
between the proposed Huntsman Gulch parking area and its scenic and recreational value, especially near the highway bridge at mile marker 267.2. The usefulness of this segment is contingent
upon the Huntsman Gulch parking area being built before or concurrently with this segment.

KEY PLAN

34

Rigor Mortis Rapid is a popular kayaking and sight-seeing spot.
Trail improvements need to avoid impacting this area.

DETAIL 3.1

SEGMENT 3
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Detail 3.1- Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Combination of Type B and Type E
with some blasting required to fit in
trail.

2

Existing railroad grade requires repair
with new walls below trail.

3

Foot path required underneath bridge
for trail access from Pullout #21b.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
21

21b

TYPE D - Existing Grade

36

TYPE E - Special Conditions (i.e. Blasting)

Estimated Parking: +/-5 spaces
Pullout for non-trail use (water sport).
Sign for 15 minute parking only.
Estimated Parking: +/-5 spaces
Parking spaces to remain with rightin/right-out access only. May be room
for additional spacing with grading
improvements

To avoid impacting Rigor Mortis Rapid (shown above), the trail
will follow the south (left) edge of the highway.

21b

BRIDGE
3

21

1

2

View southwest from Huntsman Gulch. Trail
follows south (left) side.

Old railroad grade on south side of stream can be used for
trail. Some retaining walls will require repair.
DETAIL 3.1
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SEGMENT
HWY Bridge #1 to East End of Tunnel #2
1.6 miles

4

General Description:
This 1.5 mile segment is one of the most difficult of the entire Canyon Trail for trail construction due to the consistently steep and narrow channel and mostly nonexistent highway shoulder.
The Creek is usually well below the highway, and creek access for pedestrians (from the highway
and the proposed trail) is very difficult or impossible in most areas. As a result, much of the
trail is benched into the roadway embankment, at significant cost, and with challenging construction issues.

Typical highway edge condition in Segment 4. Trail construction
will require significant retaining walls.

Segment 4 ends at this parking area, east of Tunnel 2.

The trail leaves the highway bridge area on the south side of the highway (away from the creek)
on a raised platform supported by an 8' high (from road elevation) retaining wall. After about
600 feet, the trail descends into a small, steep drainage, and crosses under the roadway in a new
box culvert/underpass adjacent to an existing 10'x 10' box culvert. (The existing box culvert
could possibly be modified for pedestrian use, although it is rather steep, and would require the
trail to take a sharp left turn on the north side. A new culvert, aligned more at a diagonal,
would allow a much smoother and safer west opening.) Once the trail is on the north side of
the highway, it would continue west to the end of the segment located consistently on or at the
toe of the steep highway embankment, and requiring significant use of retaining walls (see section type A2). The segment ends at an existing small parking pullout on the north side of the
highway at mile marker 265.7.
Due to the narrow and steep channel throughout this segment, flooding levels and water velocities need to be looked at in detail during the design process any time the trail location is proposed near the channel. In areas where flooding frequency or velocities are determined to be
too great, the trail may be benched in below the roadway as shown in the section A2 description.

Phasing Priority: LOW
While all segments are important in achieving the goal of the continuous Canyon Trail, this segment is designated as low priority due to the difficulty and high cost of construction, and the
relatively low recreational value of the trail other than for trail-related activities.

38

View upstream of Rigor Mortis Rapid. Natural benches on the north (right) side of the creek tend to be short and bordered by steep
rock outcrops requiring the trail to remain on the roadway embankment for most of this segment.

KEY PLAN

LEGEND

DETAIL 4.1
DETAIL 4.2b

DETAIL 4.2a

SEGMENT 4
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Detail 4.1 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Foot path underneath bridge for trail
access from Pullout #21b.

2

Trail on retained bench on south side
of road, approximately 8’ above roadway.

3

Trail underpass at new box culvert (or
use existing box culvert if permitted
by CDOT).

4

Trail 4-5 feet above channel (if possible with flood levels.) Use Type A2
cross-section on top of roadway
embankment if flooding determined
as problem.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
21b

TYPE D - Existing Grade

TYPE E - Special Conditions (i.e. Blasting)

22

40

Estimated Parking: +/-5 spaces
Parking spaces to remain with rightin/right-out access only. May be room
for additional spacing with grading
improvements
Recommended to be closed for parking due to minimal remaining space
after CDOT shoulder widening
improvements.

22

4

West of highway bridge, trail to be on raised bench approximately
8’ above roadway on the south side (left) of highway.

21b
3
2

BRIDGE
1

View upstream of culvert crossing.

DETAIL 4.1
1.1
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Detail 4.2 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Trail segments shown as Type B and C
cross-sections. May encounter frequent flooding. Use Type A2 cross-section on top of roadway embankment
if flooding determined as problem.

2

A 6’ high x 10’ wide box culvert crosses from parking area 26b to the roadway embankment on the northe side
of the highway and provide a way for
boaters and pedestrians to cross. Trail
must pan over the top or in front of
box culvert.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
23

TYPE D - Existing Grade

42

24

25

26

All recommended to be closed for
parking due to minimal remaining
space after CDOT shoulder widening.
#24 also needs to accommodate Type
A trail construction.

TYPE E - Special Conditions (i.e. Blasting)
26b

Estimated Parking: +/-5 spaces
Pullout for non-trail use (water sport
access through existing culvert) with
right-in/right-out access for eastbound traffic. Sign for 15 minute loading only.

27

Estimated Parking: +/-10 spaces
Narrows Rapid Parking Area with rightin/right-out access for west-bound traffic. Will require close coordination
with CDOT for construction of trail,
parking area and retaining wall.

23

25

1

Typical look of shoulder conditions in Segment 4. Trail in
this reach will be Type A2 and will be benched into roadway embankment approximately 10’ below roadway.
Existing parking area. Trail will skirt right
side of parking at edge of slope.

26

26b

2

24

Trail can be located on fill down by the creek (Type B), or benched into embankment below (Type A2).

27

DETAIL 4.2
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SEGMENT
East End of Tunnel #2 to West End of Tunnel #3
1.5 miles

5

General Description:
Accessing the recreational and scenic attractions in Segment 5 would provide a great open
space amenity for the Front Range even if it weren't part of a continuous trail system. Having it
be part of the Canyon Trail makes it that much better. This segment is characterized by a scenic
rocky canyon, flanked on the south by an historic railroad grade. Extending from the east portal of Tunnel 2 to the west portal of Tunnel 3, much of this section of the corridor is not adjacent to the highway due to the tunnels, and provides a more remote and peaceful recreational
experience. Numerous high climbing cliffs and a major trail connection to the Beaver Brook
Trail add to the recreational value of this segment.

Challenging canyon section upstream of east portal of Tunnel 2.

LEGEND

The trail leaves the roadside parking area at mile marker 265.5 and continues west, benched
into the roadway embankment, to the highway bridge just east of Tunnel 2. The trail then passes under the highway bridge and continues along the south side of the creek adjacent to the
base of a tall vertical cliff that plunges into the creek. Once past the cliff, the trail climbs up to
the historic railroad bench and follows it nearly to the end of this segment. Tunnel 3 trailhead
at the west end of this segment provides parking, restroom, and picnic facilities.

Phasing Priority: MEDIUM
This is an important segment that provides significant recreational benefits for a relatively low
cost. This segment should be ranked the highest of all of the "medium-priority" designated segments. However, trail access and parking are a major concern. The trailhead at Tunnel 3 is not
ideally located for roadway safety due to its proximity to Tunnel 3, and has yet to be approved
by CDOT (as of January 2005). Preliminary feedback from CDOT indicated that a parking area
with right-in / right-out access for eastbound traffic only could be a possibility. But, if the trailhead is not approved, then a very limited quantity of safe parking for trail users is available for
this segment, and it may be appropriate to wait to construct this segment until a trail connection is available up or down the Canyon that accesses a trailhead / parking area.

44

KEY PLAN

Historical railroad bench (opposite bank).

DETAIL 5.2

DETAIL 5.1

Access to popular climbing
cliffs will be greatly improved
by the Canyon Trail and by
parking areas east of Tunnel 2
and west of Tunnel 3.

Genessee Denver Mountain Park

SEGMENT 5
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Detail 5.1 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)
1

TYPE A1 - Road Embankment

Trail benched into very steep roadway
embankment. Existing “bin” retaining wall

TYPE A2 - Road Embankment

will need to be removed and a new wall
constructed. Close coordination with
CDOT will be required in this area.
2

Trail to go under existing highway bridge
on south side of creek. (Ample clearance
between bridge and creek for trail.)

3

Visually sensitive Type B cross section.
Trail on rock and boulder fill. Large

TYPE B - Filled Bench

TYPE C - Natural Bench

native boulders should be used to blend
with the existing rock face.
4

All Type D cross-section on existing railroad grade. Minimal earthwork required
for trail.

PULLOUT
RECOMMENDATIONS
27

TYPE D - Existing Grade

TYPE E - Special Conditions (i.e. Blasting)

Estimated Parking: +/-10 spaces
Narrows Rapid Parking Area with rightin/right-out access for west-bound traffic.
Will require close coordination with
CDOT for construction of trail, parking
area and retaining wall.

28

Recommended closed for parking due to
sight distance limitations, minimal
remaining space after CDOT shoulder
widening, and to accommodate Type A
trail construction.

29

Estimated Parking: +/- 5 spaces
Tunnel#2 Parking Area for non-trail use
(climbing) with right-in/right-out access

46

for east-bound traffic.

29

The trail through this spectacular vertical canyon section just southeast
of the east portal of Tunnel 2 will be sensitively placed on large boulder fill along the south (left) bank.

The approach to Tunnel 2 from the east will
require benching in the trail on this steep highway
embankment.
4
B

3
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Detail 5.2 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

All Type D cross-section on existing
railroad grade. Minimal earthwork
required for trail.

2

At existing (historic) bridge abutment, a new bridge will bring trail to
north side of creek. Bridge should be
oriented perpendicular to creek to
minimize span. Use existing south
bridge abutment, but not the existing
north abutment to avoid excessive
span.

3

Trail connection between main trail
and Tunnel 3 Trailhead gradually
climbs north bank from bridge to the
trailhead.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
TYPE D - Existing Grade

48

TYPE E - Special Conditions (i.e. Blasting)

30

Estimated Parking: +/- 35-40 spaces
Proposed Tunnel #3 Trailhead with
right-in/right-out access for eastbound traffic, with decel lane. Paved
lot set back from roadway. Includes
day-use facilities - restrooms, picnic
sites, trail access. (See Site Plan in
Appendix)

31

Recommended to be closed for parking due to minimal space remaining
after CDOT shoulder widening.

TUNNEL #3 TRAILHEAD
View of site for proposed Tunnel 3 Trailhead.

■

35-40 Parking Spaces

■

Picnic Shelters

■

See Site Plan in Appendix

BRIDGE
31

3
2

30

The trail between Tunnels 2 and 3 will remain almost entirely on
existing railroad grade seen here on the left side of the creek.

1

View from proposed Tunnel 3 Trailhead site
towards historic railroad bench (right).

DETAIL 5.2
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SEGMENT
West End of Tunnel #3 to #37 Pullout Area
1.8 miles

6

General Description:
This reach of the Canyon is generally quite narrow and steep, with few natural riparian benches
available for locating the trail. The main functions of this segment are to connect the activity
area at Tunnels 2 & 3 with the wide-open activity areas near mile marker 262.6. Recreation
opportunities are largely trail related. This segment does feature some spectacular canyon walls
and scenery, especially in the narrow section near mile marker 262.8.
The trail in this segment is entirely on the north side of the creek between the road and the
creek. The predominant section type will be A2. Where possible the trail will descend the bank
and traverse some relatively short natural riparian benches to provide a more diverse user experience.

Occasional natural river benches provide opportunities to
access the creek.

LEGEND

Phasing Priority: LOW
While providing an important trial connection function, this segment rates as a low priority due
to the relatively limited range of recreational uses available, and due to the generally challenging and expensive trail construction required.

KEY PLAN

50

Rugged cliffs create scenic area along corridor near mile
marker 262.8.

DETAIL 6.2

DETAIL 6.1

DETAIL 6.3

SEGMENT 6
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Detail 6.1 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)
1

TYPE A1 - Road Embankment

52

TYPE A2 - Road Embankment

TYPE B - Filled Bench

TYPE C - Natural Bench

TYPE D - Existing Grade

TYPE E - Special Conditions (i.e. Blasting)

Trail climbs from low terrace area to
connect with Type A2 trail section just
below roadway level. The Type A2 trail
section predominates in this reach.

PULLOUT
RECOMMENDATIONS
32

Recommended to be closed for parking due to minimal remaining space
after CDOT shoulder widening and
needs to accommodate Type A trail
construction.

The corridor in this segment is typically narrow and rocky.

Many of the pullouts in this segment will be closed to parking
use and create opportunities for trail-related use.
1

32

DETAIL 6.1
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Detail 6.2 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)
1

TYPE A1 - Road Embankment

TYPE A2 - Road Embankment

Where possible, trail to descend to
existing natural terrace areas (Type C)
to provide access to stream and provide a break from roadway embankment experience. Keep trail at upper
edge of terrace to avoid wetland
impacts.

PULLOUT
RECOMMENDATIONS
TYPE B - Filled Bench

TYPE D - Existing Grade

54

TYPE C - Natural Bench

TYPE E - Special Conditions (i.e. Blasting)

33

Estimated Parking: +/- 5 spaces
Black Rock Rapid Parking Area with
right-in/right-out access for eastbound traffic.

34

Recommended to be closed for parking due to minimal remaining space
after CDOT shoulder widening and
needs to accommodate Type A trail
construction.

Steep roadway side slopes require significant retaining walls
on trail.

At Black Rock Rapid, proposed trail is Type A1, near top of slope.

34

1
33

DETAIL 6.2
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Detail 6.3 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Where possible, trail to descend to
existing natural terrace areas (Type C)
to provide access to stream and provide a break from roadway embankment experience. Keep trail at upper
edge of terrace to avoid wetland
impacts.

2

Trail segments shown as Type B crosssections may encounter frequent
flooding. Use Type A2 cross-section on
top of roadway embankment if flooding determined as problem.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
35

TYPE D - Existing Grade

56

TYPE E - Special Conditions (i.e. Blasting)

Recommended to be closed for parking due to minimal remaining space
after CDOT shoulder widening.

1

Typical condition in Segment 6. Trail is on natural river terrace
(foreground, left) and transitions to a filled bench (Type B) as
the terrace ends and the roadway side slope gets steeper in
the distance.

2

Natural terraces (foreground) provide room for the trail to be located
away from the highway. Some natural riparian benches provide opportunities for non trail-related recreation.

35

Trail is benched into roadway embankment until it gets
past the large boulder, and then moves onto a natural
river terrace.

DETAIL 6.3
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SEGMENT
#37 Pullout Area to Mayhem Gulch
1.0 miles

7

General Description:
At the downstream edge of this reach, the character of Clear Creek Canyon changes significantly
from previous segments with the narrow canyon giving way to a much wider, and mining-impacted
corridor as one moves upstream. Much of the canyon from mile 262.8 west to the County line has
been placer-mined, resulting in a wider and shallower creek channel often flanked by linear piles
of cobble mining spoils. During this placer mining process, which used high pressure hoses to
erode away river banks to get at the gold deposits, most of the actual soil material has been washed
away, resulting in poor quality vegetative habitat and less scenic views. However, the wide cobble
banks are very accessible for visitors, and are among the most popular viewing and picnicking sites
within the Canyon. Considerations should be given to enhancing the habitat in the areas disturbed
by mining to make this segment a more attractive and ecologically rich area.

Often referred to as “Disneyland”, this wide area is very popular with visitors.

Future site of the Mayhem Gulch Trailhead and parking area.

Due to the wide channel and gentle banks, much of the trail is located on "natural" riparian
benches adjacent to the channel (Type C). Where the benches disappear and side slopes get
steeper, the trail is located on filled benches (typical section B). The use of bridges in this area
has been purposely avoided except at the narrow sections at each end, as the wide shallow channel
section would require long bridge spans and built-up abutments that would be difficult to blend
into the landscape.
The trail begins on the north side and crosses over to the south at mile 262.8. It stays on the south
side throughout the entire segment, crossing back to the north at the very west end of the segment
near Mayhem Gulch Trailhead. The two bridges at either end of the segment, and a proposed
walking path along the north bank provide a 1.6-mile walking loop for trailhead users. Mayhem
Gulch Trailhead is on the north side of the highway, and will provide parking, restrooms and picnicking areas for visitors. Connections between the trailhead and the Canyon Trail are under the
highway through the existing twin 10' x 10' box culverts at Mayhem Gulch. One of these culverts
will require some modification to accommodate pedestrian traffic. Approval from CDOT will be
required for this work.
Mayhem Gulch Trailhead also provides access to hiking trails heading north into Centennial Cone
Open Space.

Phasing Priority: HIGH

58

This segment has been given a high priority due to the dual purpose of Mayhem Gulch Trailhead
as an access to both Centennial Cone Open Space and to Clear Creek. The trailhead will provide
key facilities for users of both open space areas, such as restrooms, picnicking area and parking.
The potential loop trail along Clear Creek within segment 7 will provide a very accessible recreational opportunity that should accommodate a diverse cross section of visitors, and the trail access
to Centennial Cone will also be a popular route to more rigorous hiking up the Canyon rim.

The wide open area at Mayhem Gulch offers easy access to the creek for visitors.

KEY PLAN

LEGEND
Centennial Cone Open Space

DETAIL 7.2
DETAIL 7.1

SEGMENT 7
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Detail 7.1 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

TYPE A2 - Road Embankment

1

Trail descends bank to bridge.

2

Trail stays on south bank. Some fill
below and/or retaining wall above
trail required in areas with steep
slopes.

3

Proposed pedestrian trail to connect to Mayhem Gulch Trailhead.

4

Keep trail elevation on Type B and
C trails above 5- to 10-year flood
levels and avoid wetland impacts
along channel edge if possible.

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
36

TYPE D - Existing Grade

TYPE E - Special Conditions (i.e. Blasting)

36b

37

60

(East End as mapped) Recommended to
be closed for parking due to minimal
remaining space after CDOT shoulder
widening and needs to accommodate
Type A trail construction.
Estimated Parking: 10-15 spaces
(West End as mapped) Parking area
with right-in/right-out access for eastbound traffic.
History Sign Pullout not desired by
JCOS for trail use. To remain for CDOT
maintenance. Recommended to sign for
15-minute parking and relocate History
Sign to the south side of roadway near
trail to discourage people from walking
across highway.

Area near road proposed as future parking area.

1
Typical placer mining landscape.

37

2
36

36b
3

4

Proposed trail is on opposite bank near creek.

DETAIL 7.1
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Detail 7.2 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Trail continues west along the south
bank on natural and man-made
benches.

2

Pedestrian trail follows north bank
completing a loop from bridge at
mile marker 262.8.

3

Trail underpass under highway at
existing double 10x10 foot box culverts connects Mayhem Gulch
Trailhead and parking to through
trail. (CDOT approval required.)

4

Trail crosses to north side of creek
as natural bench terminates.

5

Trail connection to Centennial
Cone Open Space.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS
TYPE D - Existing Grade

TYPE E - Special Conditions (i.e. Blasting)

38

Both recommended to be closed for
parking due to minimal remaining
space after CDOT shoulder widening.
40

62

39

Estimated Parking: 40-50 spaces
Proposed Mayhem Gulch Trailhead has
full access with turn lane for east-bound
traffic and deceleration lane for westbound traffic. Paved lot set back from
roadway. has space for RV/bus loading
and turn-around. Includes day-use facilities - restrooms, picnic sites, Centennial
Cone trail signage / access, Clear Creek
Trail access. (See Site Plan in Appendix)

MAYHEM GULCH
TRAILHEAD
■

35-40 Parking Spaces

■

Restrooms

■

Picnic Shelters

■

See Site Plan in Appendix

Site of future Mayhem Gulch Trailhead.
Improvements will include a decel lane for
west-bound traffic and a left turn lane for
east-bound traffic.

5

40

3

4

View downstream from Mayhem Gulch Trailhead.
39
2

38
1

Development of a mined area like Mayhem Gulch should include habitat enhancement. Proposed greenway trail will
be on the south (right) and a foot trail will create a loop on the north (left).
DETAIL 7.2
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SEGMENT
Mayhem Gulch to Clear Creek County
1.9 miles

8

General Description:
Segment 8 is the westernmost segment of the project, extending 1.9 miles from Mayhem Gulch
to the Jefferson County line with Clear Creek County. This segment has two distinct characteristics. The lower 7 tenths of a mile is quite narrow with steep, often rocky side slopes, and
requires that the trail be located on the north side of the creek on the highway embankment
with continuous retaining walls. Access to the creek is difficult, and recreational activities are
mostly trail-related. West of the trail bridge at mile marker 261.3 and continuing to the County
line, the corridor widens out, with significant lengths of placer-mined channel. The trail location in these reaches alternates between natural riparian benches (typical section C) and filled
benches (Type B). Construction in this reach is fairly straight forward, with a minimum of
retaining walls required. The wide channel corridor in this area provides opportunities for a
variety of non-trail related activities due to the easy access to the stream. Due to the predominance of placer-mining in this upper reach, soil is scarce in the creek banks, resulting in poor
quality vegetative habitat. Considerations for improving habitat should be made when trail
development for this area is being planned.

Typical wide channel corridor in Segment 8

LEGEND

The very west end of the trail must work its way up a steep slope, that will likely require tight
switch backs, and then ties into an existing dirt road on the south side of the stream which joins
up with the proposed Clear Creek County trail that is to continue along the creek upstream
alons U.S. Highway 6 to the I-70 corridor.

Phasing Priority: MEDIUM
The medium priority ranking for this segment is due to the wide range of recreational opportunities available, the relatively straightforward construction, and the significant addition that this
trail segment provides to the users of Segment 7 and the Mayhem Gulch Trailhead. Connection
to the planned Clear Creek County trail, with continuous trail to the I-70 corridor with the
regional trail connections it offers is also an important plus for this segment. Parking and trail
access for Segment 8 will be at the Mayhem Gulch Trailhead, which needs to be completed at or
before the time that this segment is built.
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KEY PLAN

Placer mining piles

DETAIL 8.3

Typical narrow, steep channel corridor in Segment 8

DETAIL 8.2a

DETAIL 8.1

DETAIL 8.2b

SEGMENT 8
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Detail 8.1 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

TYPE D - Existing Grade

1

Trail continues west, benched into
the roadway embankment on the
north side of the creek.

2

Trail shown descending to existing
natural river bench to provide
access to stream and alternate experience to roadway embankment.
Possible alternative is Type A1 crosssection. (CDOT plans to move
roadway to the north to flatten
roadway radius, which will provide
room for trail adjacent to highway.)

3

Trail crosses back to south side of
creek over a trail bridge to take
advantage of the natural riparian
bench.

4

Pedestrian only trail connecting
proposed parking area to proposed
bridge crossing and trail.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

TYPE E - Special Conditions (i.e. Blasting)

PULLOUT
RECOMMENDATIONS
41

66

Recommended to be closed for parking by JCOS.

Proposed trail is located on the flatter, gentler banks on the north side of the creek.

3
1
4

41

2

DETAIL 8.1
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Detail 8.2 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)

TYPE A1 - Road Embankment

TYPE B - Filled Bench

1

Trail continues west on filled benches and natural benches on the south
side of the creek. Keep trail elevation above 5- to 10-year flood levels
and avoid wetland impacts along
channel edge if possible.

2

Trails on or near placer mining
spoils. Disturbance to placer mining
piles may have some water quality
impacts that will need to be
addressed at a subsequent study
phase. Keep trail elevation above 5to 10-year flood levels and avoid wetland impacts along channel edge if
possible.

TYPE A2 - Road Embankment

TYPE C - Natural Bench

PULLOUT
RECOMMENDATIONS

TYPE D - Existing Grade

68

42

Estimated Parking: 10-15 spaces
Parking Area with right-in/right-out
access for east-bound traffic. Large area
on south side could meet potential
future need for additional trail parking;
requires path (approx. 400 linear feet)
along road to reach pedestrian bridge
for trail access. EIS-proposed parking
area on north side of roadway may be
eliminated; not desired by JCOS.

43

Recommended to be closed for parking
due to minimal remaining space after
CDOT shoulder widening.

44

Estimated Parking: 10-15 spaces
Pullout for non-trail use (water sport)
with right-in/right-out access for eastbound traffic. Sign for 15-min. loading.

TYPE E - Special Conditions (i.e. Blasting)

44

43

2

Channel in previously placer-mined reach of the
Canyon. Pile in foreground parallels the creek edge.
Proposed traill located on south (left) side of the
creek.
42

1

Trail in this reach stays on the the south (right) side of the creek,
alternating between natural riparian benches (Type C) and filled
benches (Type B).

DETAIL 8.2
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Detail 8.3 - Trail Alignment
LEGEND

TYPICAL CROSS-SECTIONS

TRAIL NOTES
(Travelling east to west)
1

TYPE A1 - Road Embankment

TYPE A2 - Road Embankment

2

TYPE B - Filled Bench

TYPE D - Existing Grade

70

TYPE C - Natural Bench

TYPE E - Special Conditions (i.e. Blasting)

Trails on or near placer mining
spoils. Disturbance to placer mining piles may have some water
quality impacts that will need to be
addressed at a subsequent study
phase. Keep trail elevation above 5to 10-year flood levels and avoid
wetland impacts along channel
edge if possible.
A switchback segment of the trail will
require a varied Type A2 with a retaining wall in the hillside (not in road
embankment).

3

Trail on existing dirt road.

4

Trail connects to proposed Clear
Creek County trail.

4

Existing dirt road/trail extends southeast from intersection of Highways 6 and
119, and in the location of the connection of the Jefferson County Canyon Trail
with the Clear Creek County Canyon Trail.

3

2

1

DETAIL 8.3
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PHASING CONSIDERATIONS

HIGH PRIORITY

3
Huntsman Gulch to HWY Bridge #1

MEDIUM PRIORITY
LOW PRIORITY

1
Golden to Tunnel #1 Activity Area
1.4 miles

0.5 miles

6
West End of Tunnel #3 to
#37 Pullout Area
1.8 miles

8
Mayhem Gulch to
Clear Creek County
1.9 miles

7
#37 Pullout Area to Mayhem Gulch
1.0 miles

5
East End of Tunnel #2 to
West End of Tunnel #3
1.5 miles

4
HWY Bridge #1 to

2

Tunnel #1 Activity Area to Huntsman Gulch
2.8 miles

East End of Tunnel #2
1.6 miles

Phasing Considerations
The Clear Creek Canyon Trail project is ambitious and expensive and will take years to
complete. With no current funding in place for construction, phasing is a necessity, and
becomes a strategic tool towards generating the initial support and financial backing that
will be required to bring the full project vision to fruition. The objective of the phasing
plan is to achieve the maximum overall recreational value for the County's investment dollars at each point in the project's development --from the initial construction project to final
completion. The criteria used to measure this "recreational value" include visitation and
usage, use of and improvement of existing facilities and attractions; multiple use; diversity
of experiences and users; immediate usability of each new phase as a recreational amenity;
and, maximum recreational value compared to the financial investment. Other considerations included: access and safety, and developing early public support for the project.
The Phasing Plan has identified eight distinct development phases (or "segments"). Each
phase has been designated as high, medium, or low priority based on the criteria mentioned above. The phases range in cost from $1.2 million to over $5 million. Explanation
and rationale behind the priority designations are described in the general descriptions for
each segment.
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COST ESTIMATE - OVERALL SUMMARY
PRELIMINARY Opinion of Probable Construction Costs

Wenk Associates, Inc.
July 8, 2004

Clear Creek Canyon Trail

FEASIBILITY STUDY - Segment Cost Breakdown
NOTES:
1. Segments are from East to West and DO NOT represent
proposed phasing sequence.
2. Numbers are rounded to the nearest 10,000.

OVERALL SUMMARY
TRAIL
COST / MILE

SEGMENT DESCRIPTION

OTHER
IMPROVEMENTS
(includes trailhead

(includes bridges

improvements,

TRAIL
MILES

TRAIL
BRIDGES

and underpass

pedestrian trails and

improvements)

pedestrian bridges)

TOTAL

$550,000 to $700,000

$3,990,000

1

Golden to
Tunnel #1 Activity Area

1.4

4

$2,340,000

2

Tunnel #1 Activity Area to
Huntsman Gulch

2.8

2

$1,880,000

$0

$5,360,000

3

Huntsman Gulch to
HWY Bridge #1

0.5

0

$2,610,000

$0

$1,220,000

4

HWY Bridge #1 to
East End of Tunnel #2

1.6

0

$2,890,000

$0

$4,830,000

5

East End of Tunnel #2 to
West End of Tunnel #3

1.5

1

$1,320,000

6

West End of Tunnel #3 to
#37 Pull Out Area

1.8

0

$2,800,000

7

#37 Pull Out Area to
Mayhem Gulch

1.0

2

$1,420,000

8

Mayhem Gulch to
Clear Creek County

1.9

1

$2,010,000

12.5

10

$2,160,000

TOTAL

$350,000 to $550,000
$0
$1.4M - $1.7M

$2,320,000
$5,070,000
$3,050,000

$0

$2,800,000

$3,820,000

$29,660,000

A3

COST ESTIMATE - SEGMENT BREAKDOWN
SEGMENT 2 - Tunnel #1 Activity Area to Huntsman Gulch

SEGMENT 1 (Alt 1) - Golden to Tunnel #1 Activity Area
General Description:
- Popular recreation segment with close proximity to Golden Recreation Center and Grant Terry
Park
- Varied corridor character from wide park to steep, narrow channel
- Takes advantage of existing trail grade at Tunnel #1 (Cross-Secti
ITEM
TRAIL ALIGNMENT
A1 - Low
A1 - Moderate
A1 - Expensive
A2 - Low
A2 - Moderate
A2 - Expensive
B - Moderate
B - Expensive
C - Low
C - Moderate
D - Low
D - Moderate
E - Low
E - Moderate
E - Expensive

QTY

UNIT

0
443
221
0
0
0
0
1,324
1,521
1,569
1,585
0
0
901
0

LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF

1.4

MILES

4
0

EA
EA

UNIT COST
$100
$280
$455
$320
$490
$790
$255
$345
$85
$130
$70
$110
$1,000
$1,500
$2,500

TOTAL COST
$0
$124,040
$100,555
$0
$0
$0
$0
$456,780
$129,285
$203,970
$110,950
$0
$0
$1,351,500 (flume structure)
$0
$371,562 15% contingency
$2,848,642 sub total

BRIDGES
Trail Bridge
Pedestrian Bridge

TRAILHEAD IMPROVEMENTS (Base)
Paving (50 spaces)
Earthwork (50 spaces x 1' avg.)
Retaining Walls
Restrooms
Picnic Shelters
Access Road Overlay

50
50
250
1
3
700

SP
SP
FF
EA
EA
LF

$110,000
$70,000

$1,650
$150
$50
$160,000
$65,000
$22

$440,000
$0
$66,000 15% contingency
$506,000 sub total

$82,500
$7,500
$12,500
$160,000
$195,000
$15,400
$118,225 25% contingency
$591,125 sub total
$3,950,000 TOTAL- Segment 1

A4

General Description:
- Easier construction due to wide shoulders and pullouts
- Trail primarily on roadway embankment (Cross-Sections A1 & A2)
ITEM
TRAIL ALIGNMENT
A1 - Low
A1 - Moderate
A1 - Expensive
A2 - Low
A2 - Moderate
A2 - Expensive
B - Moderate
B - Expensive
C - Low
C - Moderate
D - Low
D - Moderate
E - Low
E - Moderate
E - Expensive

QTY

UNIT

UNIT COST

4,816
5,337
0
0
777
831
1,047
359
0
1,034
0
0
0
104
223

LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF

2.8

MILES

1
1
1

EA
EA
EA

$60,000
$110,000
$70,000

SP
SP
SP
EA
EA
LF

$850
$150
$1,000
$100,000
$65,000
$6

EA

$80,000

$100
$280
$455
$320
$490
$790
$255
$345
$85
$130
$70
$110
$1,000
$1,500
$2,500

TOTAL COST
$481,600
$1,494,360
$0
$0
$380,730
$656,490
$266,985
$123,855
$0
$134,420
$0
$0
$0
$156,000
$557,500
$637,791
$4,889,731

(underpass)
(blasting)
15% contingency
sub total

BRIDGES
Trail Underpass Improvments
Trail Bridge
Pedestrian Bridge

TRAILHEAD IMPROVEMENTS (Huntsman Gulch)
Paving (Assumed by CDOT)
0
Earthwork
0
Retaining Walls
0
Restrooms
1
Picnic Shelters
0
Pedestrian Only Trail
2,745
Culvert Improvements &
Underpass
1

$60,000
$110,000
$70,000
$36,000 15% contingency
$276,000 sub total

$0
$0
$0
$0
$0
$16,470
$0
$4,118 25% contingency
$20,588 sub total
$5,190,000 TOTAL- Segment 2

COST ESTIMATE (continued)

SEGMENT 3 - Huntsman Gulch to HWY Bridge #1

SEGMENT 4 - HWY Bridge #1 to East End of Tunnel #2

General Description:
- Connects potential trailhead to Activity Area
ITEM
TRAIL ALIGNMENT
A1 - Low
A1 - Moderate
A1 - Expensive
A2 - Low
A2 - Moderate
A2 - Expensive
B - Moderate
B - Expensive
C - Low
C - Moderate
D - Low
D - Moderate
E - Low
E - Moderate
E - Expensive

General Description:
- Technically difficult segment
- Main function is connecting Activity Areas

QTY

UNIT

UNIT COST

0
0
341
0
0
0
85
571
0
0
0
1,292
0
0
173

LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF

0.5

MILES

1
0

EA
EA

$110,000
$70,000

$110,000
$0
$16,500 15% contingency
$126,500 sub total

0
0
0
0
0

SP
SP
SP
EA
EA

$850
$150
$1,000
$100,000
$65,000

$0
$0
$0
$0
$0
$0 25% contingency
$0 sub total

$100
$280
$455
$320
$490
$790
$255
$345
$85
$130
$70
$110
$1,000
$1,500
$2,500

TOTAL COST
$0
$0
$155,155
$0
$0
$0
$21,675
$196,995
$0
$0
$0
$142,120
$0
$0
$432,500
$142,267 15% contingency
$1,090,712 sub total

BRIDGES
Trail Bridge
Pedestrian Bridge

TRAILHEAD IMPROVEMENTS
Paving
Earthwork
Retaining Walls
Restrooms
Picnic Shelters

$1,220,000 TOTAL- Segment 3

ITEM
TRAIL ALIGNMENT
A1 - Low
A1 - Moderate
A1 - Expensive
A2 - Low
A2 - Moderate
A2 - Expensive
B - Moderate
B - Expensive
C - Low
C - Moderate
D - Low
D - Moderate
E - Low
E - Moderate
E - Expensive

QTY

UNIT

UNIT COST

0
1,285
1,306
0
0
2,615
1,389
1,804
0
0
0
0
0
0
0

LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF

1.6

MILES

1
0

EA
EA

$200,000
$110,000

$200,000
$0
$30,000 15% contingency
$230,000 sub total

0
0
0
0
0

SP
SP
SP
EA
EA

$850
$150
$1,000
$100,000
$65,000

$0
$0
$0
$0
$0
$0 25% contingency
$0 sub total

$100
$280
$455
$320
$490
$790
$255
$345
$85
$130
$70
$110
$1,000
$1,500
$2,500

TOTAL COST
$0
$359,800
$594,230
$0
$0
$2,065,850
$354,195
$622,380
$0
$0
$0
$0
$0
$0
$0
$599,468 15% contingency
$4,595,923 sub total

BRIDGES
Trail Underpass Improvments
Trail Bridge

TRAILHEAD IMPROVEMENTS
Paving
Earthwork
Retaining Walls
Restrooms
Picnic Shelters

$4,830,000 TOTAL- Segment 4

A5

COST ESTIMATE (continued)

SEGMENT 5 - East End of Tunnel #2 to West End of Tunnel #3

SEGMENT 6 - West End of Tunnel #3 to #37 Pull Out Area

General Description:
- Accesses highly scenic Activity Area
- Trail primarily on old railroad grade (Cross-Sections D)
- Includes difficult alignment along vertical walls adjacent to Tunnel #2
ITEM
TRAIL ALIGNMENT
A1 - Low
A1 - Moderate
A1 - Expensive
A2 - Low
A2 - Moderate
A2 - Expensive
B - Moderate
B - Expensive
C - Low
C - Moderate
D - Low
D - Moderate
E - Low
E - Moderate
E - Expensive

QTY

UNIT

0
430
0
0
0
891
0
191
0
0
0
6,276
0
0
0

LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF

1.5

MILES

General Description:
- Main function is connecting Activity Areas

UNIT COST
$100
$280
$455
$320
$490
$790
$255
$345
$85
$130
$70
$110
$1,000
$1,500
$2,500

TOTAL COST
$0
$120,400
$0
$0
$0
$703,890
$0
$65,895
$0
$0
$0
$690,360
$0
$0
$0
$237,082 15% contingency
$1,817,627 sub total

BRIDGES
Trail Bridge
Pedestrian Bridge

1
0

TRAILHEAD IMPROVEMENTS (End off Tunnel #3)
Paving (30 spaces)
40
Earthwork (30 spaces x 1' avg.)
40
Retaining Walls
40
Restrooms
1
Picnic Shelters
0
Decel Lane (400' x 12' lane)
4,800

EA
EA

SP
SP
SP
EA
EA
SF

$110,000
$70,000

$1,650
$120
$1,000
$100,000
$65,000
$15

$110,000
$0
$16,500 15% contingency
$126,500 sub total

$66,000
$4,800
$40,000
$100,000
$0
$72,000
$70,700 25% contingency
$353,500 sub total
$2,300,000 TOTAL - Segment 5

A6

ITEM
TRAIL ALIGNMENT
A1 - Low
A1 - Moderate
A1 - Expensive
A2 - Low
A2 - Moderate
A2 - Expensive
B - Moderate
B - Expensive
C - Low
C - Moderate
D - Low
D - Moderate
E - Low
E - Moderate
E - Expensive

QTY

UNIT

UNIT COST

1,449
578
0
284
797
4,068
900
0
373
1,117
0
0
0
0
0

LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF

1.8

MILES

Trail Bridge
Pedestrian Bridge

0
0

EA
EA

$110,000
$70,000

$0
$0
$0 15% contingency
$0 sub total

TRAILHEAD IMPROVEMENTS
Paving (50 spaces)
Earthwork (50 spaces x 3' avg.)
Retaining Walls (3' avg. height)
Restrooms
Picnic Shelters

0
0
0
0
0

SP
SP
SP
EA
EA

$850
$360
$1,000
$100,000
$65,000

$0
$0
$0
$0
$0
$0 25% contingency
$0 sub total

$100
$280
$455
$320
$490
$790
$255
$345
$85
$130
$70
$110
$1,000
$1,500
$2,500

TOTAL COST
$144,900
$161,840
$0
$90,880
$390,530
$3,213,720
$229,500
$0
$31,705
$145,210
$0
$0
$0
$0
$0
$661,243 15% contingency
$5,069,528 sub total

BRIDGES

$5,070,000 TOTAL- Segment 6

COST ESTIMATE (continued)

SEGMENT 7 - #37 Pull Out Area to Mayhem Gulch

SEGMENT 8 - Mayhem Gulch to Clear Creek County

General Description:
- Wide, accessible, placer mined reach that may attract heavy and diverse use
- Provides potential .75 mile walking loop
- Provides a trailhead for Centennial Cone and Mayhem Gulch day use area
ITEM
TRAIL ALIGNMENT
A1 - Low
A1 - Moderate
A1 - Expensive
A2 - Low
A2 - Moderate
A2 - Expensive
B - Moderate
B - Expensive
C - Low
C - Moderate
D - Low
D - Moderate
E - Low
E - Moderate
E - Expensive

QTY

UNIT

0
0
0
431
0
0
1,885
184
450
2,518
0
0
0
0
0

LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF

1.0

MILES

UNIT COST
$100
$280
$455
$320
$490
$790
$255
$345
$85
$130
$70
$110
$1,000
$1,500
$2,500

General Description:
- Placer mined segment accommodates diverse recreational use
- Relatively easy construction
- Will connect to proposed Clear Creek County Trail
TOTAL COST
$0
$0
$0
$137,920
$0
$0
$480,675
$63,480
$38,250
$327,340
$0
$0
$0
$0
$0
$157,150 15% contingency
$1,204,815 sub total

ITEM
TRAIL ALIGNMENT
A1 - Low
A1 - Moderate
A1 - Expensive
A2 - Low
A2 - Moderate
A2 - Expensive
B - Moderate
B - Expensive
C - Low
C - Moderate
D - Low
D - Moderate
E - Low
E - Moderate
E - Expensive

QTY

UNIT

UNIT COST

0
0
0
753
0
2,389
0
1,193
564
4,388
715
0
0
0
0

LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF
LF

1.9

MILES

Trail Bridge
Pedestrian Bridge

1
0

EA
EA

$110,000
$70,000

$110,000
$0
$16,500 15% contingency
$126,500 sub total

TRAILHEAD IMPROVEMENTS
Paving (0 spaces)
Earthwork (0 spaces x 1' avg.)
Retaining Walls (3' avg. height)
Restrooms
Picnic Shelters

0
0
0
0
0

SP
SP
SP
EA
EA

$850
$150
$1,000
$160,000
$65,000

$0
$0
$0
$0
$0
$0 25% contingency
$0 sub total

$100
$280
$455
$320
$490
$790
$255
$345
$85
$130
$70
$110
$1,000
$1,500
$2,500

TOTAL COST
$0
$0
$0
$240,960
$0
$1,887,310
$0
$411,585
$47,940
$570,440
$50,050
$0
$0
$0
$0
$481,243 15% contingency
$3,689,528 sub total

BRIDGES

BRIDGES
Trail Underpass Improvements
Trail Bridge
Pedestrian Bridge

1
2
0

TRAILHEAD IMPROVEMENTS (Mayhem Gulch)
Retaining Walls
Earthwork
2,500
Fill
6,000
Asphalt
31,500
Curb
1,300
Trail Narrow (crusher fines)
600
Trail Wide (concrete)
100
Concrete
5,800
Restroom
1
Picnic
2
Culvert Extension
Highway

EA
EA
EA

CY
CY
SF
LF
LF
LF
EA
EA

$60,000
$110,000
$70,000

$10
$12
$2.50
$12
$4.50
$9.50
$5
$150,000
$90,000

$60,000
$220,000
$0
$42,000 15% contingency
$262,000 sub total

$275,000
$25,000
$72,000
$78,750
$15,600
$2,700
$950
$29,000
$150,000
$180,000
$40,000
$400,000
$317,250 25% contingency
$1,586,250 sub total

$3,820,000 TOTAL - Segment 8

$29,650,000 TOTAL

$3,050,000 TOTAL- Segment 7

A7

PARKING / USE PROJECTIONS
CLEAR CREEK CANYON DEVELOPMENT PLAN
PARKING UPDATE
January 26, 2005

Initial recommendations include 4 JCOS trailheads/major parking areas, 14 smaller JCOS
parking areas, and 3 additional CDOT areas.

by
Charlier Associates, Inc.

Each will require additional study, field verifications, and coordination with the CDOT Gaming
Area Access EIS to arrive at final recommendations for layout and number of parking spaces.

for
Wenk Associates Denver, Colorado
and
Jefferson County Open Space

In total, this results in an estimated 310 - 355 future parking spaces to be provided in designated JCOS parking areas for Clear Creek Canyon users.

PURPOSE:

Overview of initial parking recommendations for JCOS staff review and comment.

SUMMARY: The following list and corresponding map identify areas along the Clear Creek
Canyon corridor where parking for trail access and other recreational activities has been determined to be desired and feasible.

Total number of existing parking spaces in the canyon is unknown due to the informal nature
of pullouts. Existing maximum capacity total for all pullouts is estimated at 341 - 421 parked
cars. (This assumes parallel parking along all existing locations where pullout width is less
than 40 feet, and either parallel or perpendicular parking configurations at the larger pullouts.) However, actual peak parking accumulation in the canyon, as observed by Charlier
Associates in July 2004, was 117 parked vehicles total.

3

6

8

5

1
2

4

7
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PULLOUT INVENTORY AND PARKING ASSESSMENT
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PULLOUT INVENTORY AND PARKING ASSESSMENT (continued)
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PULLOUT INVENTORY AND PARKING ASSESSMENT (continued)
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PULLOUT INVENTORY AND PARKING ASSESSMENT (continued)
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PARKING DEMAND ANALYSIS
CLEAR CREEK CANYON DEVELOPMENT PLAN
PARKING DEMAND ANALYSIS MEMO
January 31, 2005
by
Charlier Associates, Inc.
for
Wenk Associates Denver, Colorado
and
Jefferson County Open Space

Traffic Demand
For the planning period from 2000 to 2025, the draft Colorado Department of Transportation
(CDOT) Gaming Area Access Environmental Impact Statement (EIS) shows a projected 77%
increase in traffic volumes (19,000 ADT to 33,932 ADT) with no roadway improvements made to
this section of roadway.
The various EIS construction alternatives proposed do not significantly change the volume projections for the Jefferson County section of US 6 from SH 119 into Golden. Traffic volumes are still
likely to increase 62% on average based upon projected gaming and other regional traffic increases.
Under all alternatives, level of service (LOS) on this roadway is anticipated to be E/D for peak
hour of the peak day (Saturday in July).

PURPOSE: To examine canyon visitation and future demand to identify strategies to accommodate and enhance visitor use while minimizing resource and visitor experience impacts.

It is also important to note that the US 6 corridor experiences nearly year-round demand
(January traffic demand is 80% of the peak July demand).

SUMMARY: For the planning period from 2000 to 2025, the following data is available:

The number of accidents per year on US 6 is projected to increase by 168% (from 86 in 2000, to
231 in 2025) under the EIS no-action alternative. With any of the proposed construction alternatives, the projected accident rate is similar, averaging a 146% increase.

■ Traffic volumes on US 6 are projected to increase 55% - 77% (from 19,200 ADT to 29,700 33,900 ADT)
■ Canyon visitation per year is projected to increase 43%
(from 150,000 to 214,500 annual users based upon existing activities/no facility improvements)
■ Parking availability will remain essentially the same.
(341 - 421 existing spaces vs. 310 - 355 proposed spaces)
■ Current parking utilization is approximately 1/3 of availability.
(117 parked vehicles in peak hour)
■ Parking demand will increase by 2025 due to increased annual use of existing recreational
activities, introduction of picnic areas, and introduction of a paved multi-use trail.
■ No parking demand model exists that can be applied to a rural scenic open space corridor
with dispersed recreational destinations of various types. However, future parking supply is
anticipated to be adequate based on comparison to similar facilities.
■ Geography of the canyon limits opportunities to increase parking supply based upon
increased demand. Therefore, carrying capacity of certain sections of the canyon may, at
times, be limited based upon parking availability.

User Demand
Clear Creek Canyon is used by visitors pursuing a variety of canyon activities - hiking and walking on informal social trails, rock climbing, ice climbing, bouldering, picnicking, fishing, gold
prospecting, and participating in a variety of water sports on Clear Creek. Jefferson County
Open Space (JCOS) estimated 150,000 total annual users in the canyon in 2000, based upon
visual observations conducted over a two-week period.
Based upon user counts and historical trends for various Jefferson County trails and mountain
parks, JCOS assumes an annual 1.1% increase in use of facilities. Using these assumptions, visitation to Clear Creek Canyon without formal development of any additional facilities can be
expected to increase by 43% by year 2025, with an estimated 214,500 annual visitors.
With improvements such as formalized picnic areas, a paved multi-use path, pedestrian bridges
overlooking Clear Creek and trailhead amenities, visitation numbers will be much higher.

Visitor Surveys
JCOS completed visitor surveys in the summer of 2002. Since the sample size was relatively
small (88 surveys) and random sampling methods were not used, the results cannot be used to
project Canyon visitation.
However, from the surveys, we do know that 79.5% of visitors interviewed did not park in the
same area of the Canyon each visit, but rather moved around. The majority (42%) stayed longer
than one hour, but less than three hours.
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PARKING DEMAND ANALYSIS (continued)
The visitor surveys also found that many people arrived separately and met their friends for an
activity. 55.7% of the visitors arrived in vehicles with only one or two people in the car.

Please note that all other existing pullouts are to be closed for one or more of the following
reasons:

Survey respondents indicated that they would like to use the following amenities if provided for
them in Clear Creek Canyon Park:

■ An existing small pullout area will be eliminated through the combination of CDOT shoulder widening and/or development of a Type A1, A2 or B trail segment.
■ Pullout closure is desired by JCOS.

- Restrooms
- Trail
- Picnic Tables
- Educational Materials
- Information Signs

92.0%
84.15%
72.7%
69.3%
65.9%

Comments to open-ended survey questions also reveal a need for addressing parking improvements and a desire for separation from traffic on US 6.

Parking Supply
Geography of the canyon limits opportunities to increase parking supply based upon projected
demand. The parking component of the Clear Creek Canyon Trail Feasibility Report prepared
Jan. 26, 2005 by Wenk Associates and Charlier Associates, Inc. shows that parking availability
will remain near current levels with proposed parking improvements. However, parking will be
redistributed throughout the canyon with the closure of several pullouts, combined with the
creation of larger formal parking lots.

Existing Supply
Total number of existing parking spaces in the canyon is unknown due to the informal nature
of pullouts. Existing maximum capacity total for all pullouts is estimated to be 341 to 421
parked cars. This assumes parallel parking along all existing locations where pullout width is
less than 40 feet, and either parallel or perpendicular parking configurations at the larger pullouts.
However, actual peak parking accumulation, as observed by Charlier Associates in July 2004, was
only 117 parked vehicles. This represents a utilization rate of 28% - 34% of estimated availability.

Future Supply
In total, 310 to 355 future parking spaces are recommended to be provided in designated for
recreational use. These spaces are proposed to be located in 4 JCOS trailheads and 15 smaller
parking areas. Three additional areas are reserved for CDOT use. Each will require additional
study, field verifications, and coordination with the CDOT Gaming Area Access EIS to arrive at
final recommendations for layout and number of parking spaces.
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■ Pullout is located in an undesirable location that has either poor sight lines and/or a high
incidence of accidents.
■ A small, informal area will remain as available space for CDOT maintenance activities only.
The Pullout Inventory and Parking Assessment table summarizes planning work completed for
this study and previous studies that was used to arrive at specific pullout closure recommendations.

Parking Demand for Existing Recreational Uses
People currently park along US 6 in Clear Creek Canyon for a variety of reasons including fishing, rock climbing, hiking, kayaking and gold prospecting. Such recreational uses are anticipated to continue with or without development of a paved multi-use trail.

Existing Demand
Existing levels of pullout parking were field-examined by Charlier Associates, Inc. from 11:30 4:30 of a peak day (Saturday in July):
■ On average, 75 cars were parked along the US 6 /JCOS corridor
(69 at the numbered pullouts, and an average of 6 elsewhere along shoulders)
■ Peak usage (total cars in corridor during peak hour) was 94 parked vehicles (88 at pullouts,
6 elsewhere)
■ Peak parking accumulation (representing peak usage of individual pullouts at differing
hours) was 117 parked vehicles peak (108 at pullouts, 9 elsewhere)
Pullout #1, used primarily for the gaming park-and-ride, was consistently the busiest (21 parked
cars peak). Other heavily used pullout areas (averaging five or more vehicles peak) were #3,
#10, #27, #28, #29, and #36. In addition, five or more vehicles were parked at pullout #21
and/or on the other end of the bridge (#21B).

PARKING DEMAND ANALYSIS (continued)
Future Demand
The minimal demand for parking in 2025 can be anticipated to increase 43% (based upon
JCOS projections of 1.1% annual increases) to 173 vehicles peak. Such increase in use of parking facilities means that parking utilization will be approximately 1/2 of parking availability in
2025 without the development of a trail or other facilities.
A comparison of proposed parking supply in the canyon vs. projected parking demand for
non-trail recreational uses leaves 138 to 183 parking spaces available for future trail users.

Parking Demand Created by Development of New Facilities
Clear Creek Canyon is also anticipated to experience parking demand increases based upon
the introduction of amenities such as:
- Picnic sites
- Restroom facilities
- Pedestrian bridges and/or overlook areas
- Miles of trail available from given parking area
- Type of trail/quality of experience available from given parking area
- Potential canyon shuttle bus service
A number of local city, county and national recreation agencies were contacted in order to
research expected parking demand in the canyon. While no one agency was able to offer a
specific parking standard for trails, they did provide the following guidelines and advice.

Picnic Tables
Picnic areas are destinations that create their own parking demand. Some picnic users may
also be trail users, and vice versa. However, peak picnicking hours are similar to peak trail use
hours, therefore demand for each use should be calculated separately.
An average of 2.5 parking spaces per picnic table should be provided, based upon general
parking guidelines used at the following Front Range trailheads. In contrast, presence of picnic shelters does not seem to affect parking rates.
- Boulder County Open Space
3 to 4.5 spaces
- National Park Service, Denver Service Center 1.5 to 2 spaces
- U.S. Forest Service, Rocky Mountain Division 1.5 to 2 spaces
Due to limited parking supply in Clear Creek Canyon, the quantity of picnic tables to be provided at trailheads initially shall be limited to 20 total, dispersed at the four trailheads. If larger
picnic sites are desired by JCOS, the utilization of individual trailhead parking lots should be
monitored to determine which locations have a surplus of parking and can therefore accommodate additional parking generated by picnic use.

A comparison of proposed parking supply in the canyon vs. projected parking demand for
non-trail recreational uses combined with parking demand for 20 picnic tables leaves 88 to 133
total parking spaces available for future trail users.

Multi-Use Trail
The National Park Service, U.S. Forest Service, and National Recreation and Park Association
were contacted in an effort to determine a standard for quantity of parking to provide based
upon either miles of trail or number of trail users.
Extensive web search of local, county and state agency plans and policies also revealed no such
standard. Several studies stated that they looked into parking/demand issues, but found no
objective method to project factors into a utilization estimate. Where trail usage estimates were
projected, studies based calculations on current utilization levels, not the usage that would
occur with construction of a brand new facility.
However, an examination of 12 trails in the Boulder County Parks/Open Space system shows
that trail parking supply (excluding picnic parking supply calculated at an average of 2.5 spaces
per table) ranges from 0 to 28 parking spaces provided per mile of trail. The Boulder County
average is 6 spaces per mile. Plans for the development of 88 to 133 trail parking spaces in
Clear Creek Canyon will exceed this average with 7 to 11 parking spaces per mile of trail
(excludes supply for increased non-trail recreational use and picnic parking).
Furthermore, a comparison of overlook parking areas and peak hourly traffic flows on Rocky
Mountain National Park roadways with those seen on U.S. 6 affirms that the number of spaces
planned for the canyon will likely be adequate to accommodate pull-off viewing and recreation.

Parking Distribution and Use
Recommended parking distribution throughout the corridor should be located to serve specific recreation uses as well as overall trail use. The National Bicycle and Walking Study found a
2-mile average bicycling trip distance, and a 0.6-mile average walking trip distance. Thus, a 1.2mile spacing between parking areas has been used as the maximum desirable for this project.
However, transit planners typically use a much shorter average walking distance of 0.25 miles,
and Park Planning Guidelines by the National Recreation and Park Association recommend
that parking spaces should be located so that they are within 400 feet of the activity they are
intended to serve. Some quantity of parking for non-trail users, such as climbers and kayakers,
has thus been located within 0.25 mile or less of climbing cliffs and put-in/take-out points.
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PARKING DEMAND ANALYSIS (continued)
Segment by Segment Analysis
The project is divided into eight segments based upon feasibility of implementation. Overall
parking supply/demand was evaluated for each section. (See the Clear Creek Canyon Parking
Demand Analysis By Segment table.)

It is important to note that design of the larger trailheads should still be designed to accommodate turn around areas and limited parking for larger vehicles to allow canyon use by school
groups, recreational motor homes, vehicles pulling campers and trailers, etc.

Certain trail segments, most notably Segment 3 and Segment 6, will fall short of projected
parking demand due popularity of these segments for specific recreational activities, combined
with limited areas physically suitable for development of formalized parking.

Parking Enforcement
Parking changes to existing pullouts should be physically noticeable to minimize the need for
future and ongoing enforcement by JCOS. The City of Boulder Open Space and Mountain
Parks Department reports that hardening and managing informal parking areas has made a big
difference in Lefthand Canyon. This includes delineating where parking is desired and where
it is not expected by using boulders, gravel, landscaping, etc.

The demand for parking in these segments is anticipated to be primarily for non-trail use.
Kayakers and rafters desire water access before and after Rigor Mortis Rapid in Segment 3.
With grading, more than 5 parking spaces may be able to be provided at pullout #21 for water
access only. (The trail is located on the other side of the creek.) An additional 5 spaces at pullout #21B on the other end of the bridge (which is in Segment 4) serves the water sport takeout point, and may provide additional access to the put-in spot if a footpath is provided under
the west end of the bridge.
Gold prospectors expressed interest in an additional parking area for their use within Segment
6. Climbing and water-sport use also occur along this segment. However, proposed EIS shoulder widening and type A1 trail construction limit opportunities for future parking. Larger lots
are provided at either end of this stretch (35 to 40 spaces at the end of Segment 5; 10 to 15
spaces at the beginning of Segment 7).

Canyon Shuttle Bus Service
The idea of a future canyon shuttle bus service has been considered as a possible way of accommodating additional demand in the face of parking shortages. However, initial examination of
similar services indicates these need careful structuring to ensure that they become and remain
feasible to operate. For example, climbers in Zion National Park rebelled against using a system that wasn't designed for their needs.
Maroon Creek Road leading to Maroon Bells outside of Aspen, and Sabino Canyon on the
north side of Tucson are success stories, but both operate on roadways closed to other vehicular traffic. While these systems weren't specifically designed to offer trail access for climbers
and hikers, they could serve as models for a future Clear Creek Canyon shuttle designed to
facilitate those types of uses. Additional research is required to analyze the pros and cons of
various peer shuttle systems to determine applicability to Clear Creek Canyon.
In the absence of a shuttle service, JCOS needs to accept the fact that they may run out of parking on certain days in 2025. This means carrying capacity of Clear Creek Canyon will ultimately be metered by available parking. Users will need to adjust by arriving early or planning use
for non-peak times. Safety for persons who elect to walk a greater distance from parking to
destinations will be enhanced by providing a trail to walk on instead of walking along the highway, as is done currently.
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Selected parking areas are desired to be signed for "15 minute loading only" to reserve parking
for water-sport or climbing use. However, it is probably unlikely that the desired users will
unload equipment and then drive to park elsewhere. Thus JCOS needs to recognize that regular ongoing enforcement will be necessary to ensure desired compliance for this to be an effective solution.

PARKING DEMAND ANALYSIS (continued)
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TRAFFIC AND ACCIDENT NEEDS
CLEAR CREEK CANYON DEVELOPMENT PLAN
TRAFFIC AND ACCIDENT NEEDS MEMO
Draft September 10, 2004
by
Charlier Associates, Inc.
for
Wenk Associates Denver, Colorado
and
Jefferson County Open Space

PURPOSE: To examine trends, high accident locations, and types of crashes along US 6 that
may impact design of the trail project.

SUMMARY: CDOT Transportation Safety and Traffic Engineering General Accident Summary
Reports were examined for a 17-year period from 1986-2002 to identify crash types by location
along the study corridor (between US 6 mileposts 260.3 and 271.6).
■ A total of 1,497 accidents occurred within the project corridor
o 85 turning movement crash types
- 61 at the intersection of Highways 6/93/58
- 2 at the intersection of Highways 6/119
- 22 located elsewhere along the corridor
o 13 crashes involved parked motor vehicles
o 9 other accidents involved turning movements by a second or third vehicle involved
in the crash
■ Thus 44 accidents (2.9%) likely occurred as a direct result of pullout/parking activity (22
turns, 13 parked vehicles, 9 other)
■ An additional 49 accidents (3.3%) were non-weather related, rear-end crashes located near
pullouts that may have been related to pullout/ parking activity
■ No accidents with pedestrians were reported, but one overturning crash involved avoiding a
school-age pedestrian. A total of two accidents involved bicyclists (0.1%)
■ 23 accidents involved wildlife (1.5%)
■ Four locations within the corridor are identified in the draft EIS as high accident locations
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with >15 accidents within 3/10 mile
(years 1996-2000)
■ The number of accidents per year along the corridor is projected to increase by 168% in
2025 under the No Action alternative, and by 135%-159% with various proposed EIS improvements.

Accidents Relating to Pullout Areas
Of the reported accident types listed in the CDOT General Accident Summary Reports, crashes
involving approach turns, overtaking turns, parked motor vehicles, and rear-ends are those
most likely to be related to activity around pullout parking areas.
No areas along the corridor had high incidents of accidents involving bicyclist or pedestrian
users of the canyon.
A detailed examination of accidents by location from 1986-2002 reveals that of the 44 reported
non-intersection crashes involving approach turns, overtaking turns and/or parked motor vehicles:
■ 33 occurred at the identified pullout parking areas (#1 - #44)
■ 11 occurred at locations other than numbered pullouts
A total of 165 rear-end crash types occurred throughout the entire corridor, many of which can
be attributed to snowy/icy roadway conditions. However, 49 rear-end accidents happened in
locations near the identified pullout areas in good weather. It is unknown what portion of
these accidents may have been pullout/parking-related.
Concentrations of turning, parking and rear-end accidents occurred at Pullout #1 (the gaming
park-and-ride) and in the vicinity of Pullouts #36-#37 (history sign location). See the Clear
Creek Canyon/US 6 Pullout Inventory and Assessment spreadsheet prepared by Charlier
Associates, Inc. for accident counts at each of the identified pullout areas.

Accidents Relating to Wildlife Crossings
Crashes involving wildlife happened periodically along the corridor, with a concentration of 10
accidents between mileposts 271.0 to 271.6, and 3 accidents between mileposts 262.0 and 262.5.
These locations are near the roadway crossings of Indian Creek and Mayhem Creek, respectively.

Safety/TSM Prioritization Findings
An analysis by CDOT Region One of 153 accidents in the period 1995-1999 resulted in recommendations to light the roadway and provide paved shoulders. Since lighting is a controversial
issue within an Open Space Park, CDOT is looking to move forward with paving shoulders in
eleven locations and adding guard rails, where needed.

TRAFFIC AND ACCIDENT NEEDS (continued)
Shoulders are desired to prevent some of the overturning accidents and provide a smooth transition for drivers to redirect their vehicles should they leave the travelway. Since this canyon
road hosts a combination of trip types, the TSM study also recommends shoulders eight feet
and wider to provide a safe opportunity for slow-moving vehicles to pull off the roadway and
allow faster traffic to pass.

EIS Findings
A draft Gaming Area Access Environmental Impact Statement (EIS) is being prepared for
CDOT by URS Corporation. This study is examining impacts for proposed alternatives to
improve sections of I-70, SH 119, and US 6.
For the planning period from 2000 to 2025, the EIS study shows a projected 77% increase in
traffic volumes (19,000 ADT to 33,932 ADT) on the Jefferson County section of US 6, from SH
119 into Golden, if no roadway improvements are made in the area. The various EIS construction alternatives proposed do not significantly change the volume projections for this section of
US 6. Traffic volumes are still likely to increase 62% on average. Under all alternatives, level
of service (LOS) on this roadway is anticipated to be E/D for peak hour of the peak day
(Saturday in July).

The mapped EIS high accident locations are defined as locations with 15 or more accidents
within three-tenths of a mile for the period from 1996-2000. These concentrations of accidents
relate to the following:

Mile Marker

Pullout ID

JCOS Pullout
Recommendation

Proposed EIS
Improvements

+/- 263.4

#34.5

new pullout
suggested to be added

8' shoulder
on south side

+/- 269.0

#10
#11

close
remain

8' shoulder on south side
some 4' shoulder
on north side

+/- 270.3

#4
#5

close both

8' shoulder on
south side and
curve flattening

#1

to be used by gaming,
not JCOS

8' shoulders
both sides and
pullout improvement

+/- 271.5

The number of accidents per year is projected to increase by 168% (from 86 in 2000, to 231 in
2025) under the EIS no-action alternative. With any of the proposed construction alternatives,
the projected accident rate is similar, averaging a 146% increase.
The draft EIS examined all crash types and found four locations along the Jefferson County
portion of US 6 with high incidence of accidents, as depicted below.

Source: Figure 1.3-5 of Gaming Area Access EIS
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SHUTTLE SYSTEM PEER STUDY
the systems and shows how shuttles provide transportation service in recreation areas similar to
Clear Creek Canyon. The following tables provide summarize the operations and user data.

CLEAR CREEK CANYON DEVELOPMENT PLAN
SHUTTLE SYSTEM PEER STUDY
Ferbruary 2, 2005
by
Charlier Associates, Inc.

for
Wenk Associates Denver, Colorado
and Jefferson County Open Space

Pros and Cons
The following list of pros and cons has been developed for shuttle systems in recreation areas.
The justification for the pros and cons was developed from the operations and user details on
the previous pages.

PURPOSE: To examine the details of existing shuttle bus service in recreation settings and
develop a list of pros and cons.

Operations of peer shuttle systems

Peer Study Overview
Shuttle bus service is used in private and public settings nationwide to supplement or replace
personal vehicles in recreational settings (with activities similar to those available in Clear
Creek Canyon). A shuttle system in Clear Creek Canyon has been discussed but not studied.
This peer report provides detailed information on peer systems to better understand how a system might meet the needs of JCOS visitors. Each of the systems studied was designed for different needs and serves a variety of purposes. The following shuttle systems were selected for
this peer study:
- Maroon Bells Shuttle: Aspen, Colorado
- Rocky Mountain National Park: Rocky Mountain National Park, Colorado
- Island Express Shuttle: Acadia National Park, Maine
- Zion National Park Shuttle: Zion National Park, Utah

Operations cost are expensive.

Shuttles can reduce the demand for parking at
trailheads and help manage access.

Shuttles that share roadways with other vehicles
and do not have designated pullouts (on single
lane roadways) can slow traffic and increase
travel time to destinations.
Certain types of vehicles will impact noise and
air quality.

Service operations and vehicle ownership is
commonly contracted to private service
providers.

Additional parking is needed to accommodate
shuttle riders.

Users of peer shuttle systems

Peer Study Findings
■ Shuttle systems designed to access recreation areas without parking, or overcrowded parking
areas, carry the most passengers.
■ Recreation visitors are willing to ride shuttles if the service is reliable and frequent.

Operations and User Data
The peer study organizes data into two categories: operations and users. Operations data highlights the daily and annual service statistics. This information provides background on costs,
ridership, service levels, and vehicle specifics. The user data details the hiking, climbing, and
bicycling opportunities that are available from the shuttle. This data provides as a snapshot of

Cons

Operations funding is available from local, state,
federal, and private sources.

Shuttles in recreation areas can provide access
to adjacent towns to ease traffic impacts.

The data in the peer study was collected via phone calls, internet searches and previous studies.
In addition to defining the role of the systems, specific operations details have been organized
to show pros and cons of individual components.

■ Shuttles are expensive to operate but funding is available from a variety of local, state, federal, and private sources.

Pros

Pros

Cons

Shuttles can control access to a large number of
trails and recreation areas.

Shuttles can accommodate a limited number of
bicycles per trip.

Shuttles create opportunities for downhill uphill hikes and bicycle rides.

Shuttles can introduce new users into previously
unused areas.

Shuttles can provide direct access to climbing
routes without parking areas.

Shuttles can limit the hours of activity available
to users.

Shuttles provide a guaranteed “ride back to
safety” during inclement weather, bicycle
malfunctions, or hiking incidents.

Sources
Rocky Mountain Hiking: http://www.mtnds.com/hikes/hikesS-Z.html
Acadia Climbing: http://www.nps.gov/acad/climb/climbing.htm
Acadia Hiking: http://www.acadia.national-park.com/hike.htm
Maroon Bells Hiking: http://www.wilderness.net/index.cfm?fuse=NWPS&sec=wildView&wname=Maroon%20BellsSnowmass%20Wilderness&error=404
Zion Transit: http://www.nps.gov/zion/trans.htm
RMNP Transit: http://www.explore-rocky.com/hiking/shuttle.html
Acadia National Park: http://www.nps.gov/acad/
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GEOTECHNICAL ASSESSMENT AND CONCEPT OVERVIEW
GEOTECHNICAL ASSESSMENT AND CONCEPT OVERVIEW
CLEAR CREEK CANYON TRAIL FEASIBILITY STUDY
JEFFERSON COUNTY, COLORADO
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PROJECT OVERVIEW, OBJECTIVES AND SCOPE

by
III.
Lyman Henn, Inc.
Denver, Colorado

for
Wenk Associates
Denver, Colorado
and
Jefferson County Open Space

File No. 103069-000
June 2005

This report presents a summary of the geologic conditions in the trial corridor, and an
overview of geotechnical issues for the proposed Clear Creek Canyon Trail. The work is being
conducted as part of a Feasibility Plan for the trail by the Jefferson County Open Space
Commission (GCOS) under contract with Wenk Associates.
Lyman Henn's objectives in this study are to provide Wenk Associates and JCOS with support
for geological and geotechnical issues relating to the proposed trail. The objectives of this support are to provide parameters to assist with conceptual cost estimates for the project and to
affirm the feasibility of the conceptual trail plans from a geotechnical perspective. Specific
tasks include two site visits to view ground conditions, consulting on geological and geotechnical issues, and writing applicable sections of the Feasibility Study Report.
The trail is proposed to begin at the bottom of Clear Creek Canyon near the intersection of
Highway 6 and Highway 58 in Golden and end at the Jefferson County/Clear Creek County
line. The county line is also close to the intersection of Highway 6 with Highway 119. The proposed trail is approximately 12 miles long. It will generally be have a width of 10 feet.
The trail will approximately parallel Highway 6 except at three locations where it deviates to
follow the creek where there are existing highway tunnels. Depending on location the trail will
be located on a widened shoulder on the highway, on the slope below the highway, or across
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GEOTECHNICAL ASSESSMENT (continued)
the creek from the highway. Wenk Associates has developed six typical trail cross sections to
use in different situations along for the proposed trail alignment. These sections are primarily
based on topographic conditions, but also consider safety, aesthetics, costs, slope stability, and
environmental impacts. As shown in the cross sections, the trial will utilize a combination of
up hill and down hill retaining walls, soil and rock cuts, and soil fills to develop the necessary
trail width and stabilize the surrounding slopes.

II.

GEOLOGIC SETTING AND GROUND CONDITIONS

2.01

Geologic Conditions

The underlying bedrock within Clear Creek Canyon in the trail corridor is predominantly
Precambrian gneiss. Gneiss is a metamorphic rock characterized by banding and foliation,
with coarse grained feldspar and quartz rich bands (similar to granite) alternating with micrich bands (similar to schist). Rock outcrops and cliffs are common, varying from small exposures in talus slopes to large cliffs several hundred feet high.
This gneiss is a high strength rock with an average unconfined strength likely greater than
10,000 psi. Banding of the rock mass is usually folded and contorted, and the orientation
changes quickly over short distances of several feet. In addition to the banding and foliation,
the rock mass is jointed with multiple joint sets resulting in a blocky character. The joints are
quite variable, both in spacing and character. Typical spacings are several inches to several
feet. The orientation of the joints also changes rapidly, often in conjunction with the banding
direction, but sometimes independently. Weathering of the rock mass commonly varies from
slight to moderate; some areas area highly weathered.
A relatively thin and discontinuous mantle of colluvium (gravity transported soils) overlies the
bedrock. The colluvium is dominated by talus and scree derived from the down-slope movement and gradual accumulation of rocks derived from rock faces. The colluvium is dominated
by coarse grained soils in a heterogeneous mixture varying from sand to large angular boulders
up to several feet across. Some soils also contain significant amounts of silt and potentially clay.
On the down-hillside of the road there are commonly large angular boulders derived from previous rock excavation for the road and used as fill. It is expected that there is landslide debris
in some areas, although no landslides were noted and landslide identification was outside the
scope of the study.
There is alluvium (water transported soils) in the valley bottom close to Clear Creek, and also
likely in some of the side drainages. The alluvium is coarse grained soil, usually with rounded
particles varying from silt and clay, to sand, and cobbles, with occasional boulders, usually with
some stratification.
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2.02

Geologic Risks

Geologic risks identified for the proposed trail are primarily associated with rock fall and
landslides.
Rock fall from existing rock faces is common and is an ongoing process of erosion of the
canyon walls. Additionally, rock fall from new rock cuts associated with the trail will occur.
In general, the standard of practice for highways in Colorado is to design for control of rockfall from rock cuts created for the highway project, but not for additional natural rockfall
hazard from natural adjacent surrounding slopes. Rockfall mitigation design is commonly
done with a combination of cut design, blasting techniques to reduce loose blocks, rock
bolts, rock fall mesh, catchment ditches or clear zones, barrier walls, and wire mesh
canopies. It will be necessary to address rock fall and incorporate control measures into the
design of rock cuts for the trail.
Rock fall from natural sources is commonly not addressed except in isolated situations of
known high hazard. Hazards are usually identified with records of events along an existing
corridor. The use of surveys of existing rock fall hazards for new construction during project
development is not common. Although there is a hazard of rockfall from existing natural
rock faces and also from soil slopes, it is not practical to quantify this risk or identify specific
high risk locations without an extensive survey of existing conditions and potentially long
term monitoring.
Although a survey focusing on rockfall from existing rock faces was not conducted and is outside the scope of this study, one location of special interest was noted near the east portal to
the second highway tunnel. At this location the trail is proposed to pass at the base of a large
cliff. It is likely that this rock face would be a source of natural rockfall. Additionally, it
appears that the cliff is used by rock climbers, and there is the potential for climbing activities
to result in hazards to trial users from rockfall and dropped gear. It is recommended that the
hazards be evaluated in this area and, if warranted, that design include hazard mitigation.
Hazard mitigation would likely be some form of a canopy. Such a canopy could consist of wire
netting to either stop or deflect small rocks (less than approximately six inches) immediately
above the trail. A canopy to protect against larger rocks may be impractical or expensive and
obtrusive. Other measures such as a buffer zone/catchment ditch or full height rockfall mesh
are likely not practical due to the height of the cliff and proximity of the trail to the cliff.
Landslides and unstable slopes are common in mountainous regions throughout Colorado and
are a potential hazard for the proposed trail. Although a search for existing landslides was outside the scope for this study, it is likely that there will be existing unstable slopes that could
impact the trail along the corridor. Based on the geologic conditions, it is expected that most
landslides will be relatively shallow and associated with active talus slopes. Deep seated landslides into the rock mass or in deep soil deposits, although not common, are possible. It is recommended that exploration and design phases of the work incorporate scope items to identify
existing landslides and design appropriate remediation measures.

GEOTECHNICAL ASSESSMENT (continued)
2.03

Geotechnical Conditions and Observations

Colluvial slopes consisting predominantly of talus were observed to be steep The average slope
inclination was measured to be 40 degrees from horizontal (1.2H to 1V), but occasionally as
steep as 45 degrees (1H to 1V). Significant variations exist in which there are steeper and shallower angle slopes in limited areas. Visual observations of the slopes indicate that some are
active and some are not presently active as evidenced by vegetation, lichens on the rocks, fresh
breaks, and the stability of the rocks when walking on the slope. Active slopes refer to conditions in which there is movement or intermitant instability. This is a normal geologic process
for talus slopes in which material (rocks and soil) area deposited high and the slope moves to
accommodate the new load. Based on these observations, the geologic process of talus formation, and the observed slope angles, it is assumed that most of the slopes are marginally stable
and are at or near the maximum possible inclination.
Existing rock cuts along Highway 6 through the corridor are typically steep, varying between
vertical and an inclination of 1H:1V. The cut faces are irregular with a blocky appearance, generally following existing banding/foliation and joint surfaces within the rock mass. It is likely
that blasting techniques had a strong influence on the appearance of the rock cut faces.
Smooth planar faces and traces of drill holes used in the blasting (half casts) are not common,
which is attributed not only to the character of the rock mass, but also to likely blast techniques
used in the past. These cuts exhibit a moderate degree of weathering as evidenced by accumulation of loose rocks in the catchment ditches at the base.

III.

GEOTECHNICAL DESIGN ELEMENTS

3.01

Overview

This section reviews potential geotechnical components of the project used to support the proposed trail or stabilize the ground. Included are cut and fill slopes, and several types of walls.
The purpose of this section is to provide basic information describing the various structures,
their common usage, plus their advantages and disadvantages.
3.02

Soil Cuts and Soil Slopes

As presented previously in this report, the existing soil slopes are commonly inclined at approximately 40 degrees from horizontal. It is assumed that many of the existing soil slopes are at or
near a safety factor of 1.0. It is expected that some of these slopes are active. As such, the outside edge of the trail is likely to experience some settlement and cracking and may require
repairs. Because of the existing marginal stability, cuts into existing slopes, and fills on existing
slopes, will usually require stabilizing measures such as walls. The exception is in areas where
the existing slope is at a relatively shallow angle such that a new cut would catch within a reasonable distance up hill.

For situations in which cut slopes can be used, stable cuts could probably have an inclination of
between 1.5H:1V and 2H:1V. Although steeper cut slopes could be temporarily stable, they
would likely experience frequent release of rocks from the face and be subject to erosion if
used permanently. Slopes with an inclination of 3H;1V or flatter can usually be vegetated with
the use of topsoil although the dry environment and inability for the slopes to hold moisture
would be a harsh environment to establish and maintain vegetation.
3.03

Soil Fill Slopes

Soil fill slopes can be constructed at an inclination of between 1.5H to 1V and 3H to 1V
depending on the slope height, soils used, and expected performance. Fill slopes need to be
designed and constructed with controlled practices including use of selective materials, placement in lifts and compaction. Although steep slopes up to 1.5H to 1V can be designed to be
stable, erosion of the face and maintenance are commonly problems. Slopes with an inclination of 3H to 1V or flatter can often be vegetated with the use of topsoil to reduce erosion and
to present a more natural appearance than bare soil. Without vegetation, erosion of the
exposed face is expected with erosion being more severe on the steeper faces.
3.04

Ground Nail Walls

Ground nail walls consist of a system of nails (steel reinforcing bars) drilled and grouted into
the ground in combination with a reinforced shotcrete facing. They essentially provide reinforcing to the ground in-situ without the need for excavation and replacement of the soil. The
nails are installed horizontally or at a slight decline and are typically have a length of approximately 70 percent of the wall height. Corrosion protection can be provided with encapsulation
in a PVC sleeve and grout. The nails are typically spaced at four to six feet on center, both horizontally and vertically. The construction sequence involves: excavating a short lift of several
feet, drilling the holes, installing the nails and reinforcing, and applying the shotcrete. After
the shotcrete has achieved a designated strength, the sequence is repeated. Lift heights are
limited by the temporary natural stability of cuts and can vary from three to eight feet.
Ground nail walls are commonly used to construct walls in place from the top down without
the need for temporary shoring. They can also be used for temporary shoring. For the Clear
Creek Trail they would be used primarily for permanent walls to stabilize cuts on the up hill
side of the trial, such as the Type A-2 typical cross-section A big advantage of ground nail walls
is that the equipment used for construction is small and mobile, and can even be moved with a
crane.
The walls can be constructed in the soils present on the project; however, granular soils and
talus can cause construction complications with temporary stability and nail grouting. These
potential problems have been overcome with specialized drilling and grouting techniques on
other projects in similar soils.
After construction, the face of a ground nail wall is an undulating shotcrete surface. To
improve the appearance an additional shotcrete veneer can be added and sculpted to mimic a
A29
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rock face. Colored shotcrete and staining can also be used for greater visual effect. Alternative
facing options include precast panels simulating rock walls, and block facing with a thin MSE
wall in front of the shotcrete face.
3.05

Mini-pile Walls

Mini-pile walls consist of a system of closely spaced small diameter vertical drilled shafts with
inclined soil nails for tiebacks. The drilled shafts and soil nails are typically steel reinforcing
bars that are installed and grouted into four- to six-inch drill holes. In contrast with ground
nail walls, the drilled shafts form the facing of the wall, and the nails are essentially tiebacks.
Corrosion protection can be provided with encapsulation in a PVC sleeve and grout. Nails are
typically spaced at four to six feet on center, both horizontally and vertically. The construction
sequence involves: installing the vertical drilled shafts, casting a grade beam/whaler across the
top of the shafts, installation of horizontal or diagonal tieback nails, and excavation in front of
the wall. Sometimes multiple rows of nail tiebacks and excavation are necessary. Depending
on the soils and wall design details, a shotcrete facing may or may not be necessary to span
between the drilled shafts.
Mini-pile walls are commonly used to construct walls in place from the top down. Although
they can be designed to be permanent, they are more commonly usually used for temporary
shoring. For the Clear Creek Canyon Trail they would be used primarily for temporary walls to
stabilize cuts on the up hill side of the trial, followed by construction of an alternative wall type
in front of the mini-pile wall. They could be used with Type A2 cross-section and potentially for
temporary support for Type A2 cross-section. A big advantage of mini-pile walls is that the
equipment used for construction is small, and mobile, and can even be moved with a crane.
The advantages of mini-pile walls over ground nail walls are primarily for construction access
and sequencing with the elimination of multiple excavation lifts.
The walls can be constructed in the soils present on the project; however, granular soils and
talus can cause construction complications with temporary stability and nail grouting. These
potential problems have been overcome with specialized drilling and grouting techniques on
other projects in similar soils.
After construction the face of a mini-pile wall is either a line of closely spaced mini-piles or an
undulating shotcrete surface. Mini-pile walls are normally not used for permanent installations and the appearance of the face is not an issue. However, if used for a permanent installation, treatments similar to ground nail walls are possible.
3.06

MSE Walls

Mechanical Stabilized Earth (MSE) walls are a form or reinforced soil using geotextiles,
geogrids, or metal straps. A facing of precast concrete panels or manufactured stone blocks is
commonly used. The walls are constructed in alternating lifts of soil and geotextile from the
bottom up. Geotextile length and wall thickness are typically approximately 70 percent of the
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wall height. An embedment of the wall toe is normally used for bearing capacity and to
improve the wall stability on slopes.
MSE walls are commonly used to construct walls in fill areas and are constructed from the bottom up. They would likely be used with Type A1 and Type B cross-sections. If used to stabilize
a cut, temporary shoring would likely be needed for stability during construction. For the
Clear Creek Canyon Trail they would be used primarily on the down hill side of the trial.
The face of an MSE wall is usually precast concrete panels with a textured surface, or broken
block similar to bricks or stonework.
3.07

Structural Walls

Structural walls are commonly rigid concrete walls with a structural foundation. They can be
constructed either cast-in-place or with precast panels. Depending on the height and application the walls can be cantilevered off the foundation or tied back. After wall construction, fill
is placed behind the wall.
Structural walls are commonly used in fill areas and are constructed from the bottom up.
Structural walls could be used with Type A1, A2, and B cross-sections, but it is likely that
ground nail walls and MSE walls would be used instead. If used to stabilize a cut, temporary
shoring would likely be needed for stability during construction. For the Clear Creek
Canyon Trail they would be used primarily on the down hill side of the trial. Although they
could be used, it is likely that MSE walls would be better suited to the conditions due to ease
of construction and construction access.
3.08

Boulder Walls

Boulder walls (also known as rockeries) are interlocked large stones forming a buttress for the
ground behind. Although the walls often appear to be a veneer of rocks they actually extend
well into the slope, typically 0.6 to 0.7 times the wall height. They are commonly used to stabilize short fill slopes, but can be used in cut situations also. Boulder walls could be used with
Type B and potentially, Type A1 cross-sections. Several advantages of boulder walls are that
they require only a simple foundation, are easily adapted to varying conditions and heights in
the field during construction, and blend into a natural setting more than alternative wall types.
The disadvantages is that they can only be used for relatively short walls, are suited better for
fills than cut stability, and can require a greater horizontal footprint than alternative walls
types.
If used in cuts, temporary shoring is often necessary. Similar to MSE walls, boulder walls
require embedment at the toe for stability, especially if constructed on a slope. To prevent the
loss of soil behind the walls, a gradation of particle sizes from boulders through cobbles and
gravel is necessary. Unlike MSE walls, the face of boulder walls is sloped; therefore, the wall or
crest extends laterally farther from the trail than for MSE walls. Boulder walls up to approximately three ft high are easily constructed using a basic design concept and field engineering.
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Walls from three ft to eight feet often require more detailed design and construction practices.
Walls over eight ft high are possible, but other wall types especially MSE walls would normally
be used.
For the Clear Creek Canyon Trail, boulder walls would likely be used to stabilize short cut and
fills in areas up to several feet high. Additional applications include areas where a natural
appearance is desired. Boulder walls are a natural choice to form a relatively steep face of fills
near the creek or on the edge of the creek for a good visual effect. If used in this application
special attention to erosion protection is necessary.
3.09

Rock Cuts

Rock cuts are expected to be necessary in isolated areas for the trail to negotiate rock outcrops.
They are categorized in the Feasibility Study as Type E cross-section but they could also be
needed in isolated locations at other cross-section types. Rock cuts are used frequently for the
highway in the canyon. Most of the existing rock cuts for the highway are irregular, generally
following jointing patterns, and do not have half casts. It is not known at this time if this is the
result of the blasting techniques used for road construction, or if the rock cuts would have a
similar appearance using more modern and more controlled techniques.
In general, the gneiss rock is well suited to blasting and establishing rock cuts. The inclination
of cuts will depend primarily on the joint patterns and orientations at each cut location, and
could vary from near vertical to approximately 1H:1V. The appearance of rock cuts will
depend on the blasting methods used. Presplitting can be used for maximum stability and
minimum rockfall. However, presplitting often results in a planar face with half-casts which is
sometimes viewed as an unnatural appearance. Half-casts are the portion of drill holes remaining at the cut line after excavation. Alternatively, cushion blasting and less controlled methods
will leave a more irregular face that can have a more natural appearance, but with an associated decreased stability, and increase in rockfall potential. This would also potentially require
the use of more rock bolts. For specialized situations, rock staining has been used to mimic
aged rock and to give a more natural appearance to rock cuts.
Rockfall protection needs to be included with design of rock cuts. Cuts of ten feet or less probably do not require rockfall protection other than scaling loose rock and rock bolts to stabilize
potentially loose blocks. Cuts higher than approximately ten ft will likely require additional
measure such as rockfall mesh on the face or a barrier with catchment area at the toe. A catchment area is not likely practical in most locations due to the limited area available and the
need to extend the cut farther into the mountain to achieve the width required.
Blasting is a common construction technique used frequently for construction throughout
Colorado, especially in mountainous areas. It is frequently used in tight areas and close to
structures. A well designed shot breaks up the rock into small pieces leaving it in place for

excavation and removal. Blasting for the trail would likely require that the highway be closed
for safety in the immediate vicinity of the blast (within ¼ to ½ mile) for a period of approximately 15 to 30 minutes. Some rocks from blasts will likely end up in Clear Creek. It is likely
that these rocks, as well as other effects of the construction on the creek, would have to be
addressed in permits.
For construction of rock cuts it is best to gain access at the top of the rock outcrop and drill
vertically. However, this is not always possible and drilling horizontally from one edge is possible and will likely be necessary in some locations. Horizontal drilling is not common and is significantly less efficient than vertical drilling. Drill rigs for rock cuts can be small and mobile,
and can be lifted by a crane if necessary. Most of the rock cuts are expected to be small, both
in height (less than 20 feet) and in length (less than 200 feet). As a result, mobilization and
access will be a greater portion of the work than for larger projects with more extensive blasting work. Temporary pioneer roads and ramps either cut into the hill or on fill will likely be
necessary for construction access. For production work it is likely that the contractor would
not progress any faster than one shot every day or two. Depending on how each shot is drilled,
there could be an advance of 12 to 20 feet per shot for a net advance of 6 to 20 feet per day.
Working both ends of a rock cut is possible with a second set of equipment and if there is
access, not only for equipment but for rock removal.

IV.

GEOTECHNICAL ISSUES, DISCUSSIONS AND RECOMMENDATIONS

It is expected that the trail will use a combination of geotechnical features to support the
path and stabilize cuts and fills. Due to the steepness of the canyon walls and the ground
conditions, retaining walls will commonly be necessary, either on the up hill or the down hill
side of the trail.
For most situations it is recommended that the feasibility study assume the use of ground nail
walls for cuts of six feet or more into existing slopes on the up hill side of the trail, such as for
Type A2 corss-section Cuts of less than four feet can be accommodated with the use of boulder
walls. Cuts between four and six feet can use either ground nail walls or boulder walls depending on the situation. For special situations it may be beneficial to use mini-pile walls for
ground support on the up hill side of the trail. Please note that the slope heights for these recommendations are only approximate and significant variations can be accommodated.
For situations in which there is limited space available and fill is needed on the down hill side
of the trail it is recommended that a combination of boulder walls and MSE walls be used.
This situation exists for Type A1 and Type B cross-sections. In general boulder walls are appropriate for heights of four to six feet or less, and MSE walls for heights of four to six feet or
greater. Both wall types have a required base width and embedment, and may require excavation into the existing slope to provide a suitable foundation. In isolated situations, it may be
necessary to temporarily support such cuts with ground nail walls or mini-pile walls during construction.
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Blasting will be necessary in some locations to cut through rock outcrops. Blasting is an effective and cost competitive technique that is commonly used on similar construction projects and
in similar situations. The technology of blasting, if conducted properly, allows for good control
of shots with minimal road closures, typically only during the detonation period. Additionally,
blasting can result in rock faces with controlled visual appearances depending on the desired
effect.

V.

LIMITATIONS

This report has been prepared for Wenk Associates for specific application to the Clear Creek
Canyon Trail Feasibility Study as understood at this time, in accordance with generally accepted
geotechnical and underground engineering practices common to the local area. No other warranty, express or implied, is made. In the event that changes in the nature, design or location
of the planned construction are made, the conclusions and recommendations contained in this
report should not be considered valid, unless the changes are reviewed by Lyman Henn and
the conclusions of this report are modified or verified in writing.
Lyman Henn's recommendations are made for a feasibility study level of design and for the
proposed structures as indicated at the time of this study. Specific recommendations should be
performed at the subsequent phases of design of those structures, and additional investigation
will be required.

CONCEPTUAL FLOOD RISK ASSESSMENT
CLEAR CREEK CANYON TRAIL
CONCEPTUAL FLOOD RISK ASSESSMENT
The goal of this investigation was to determine the range of flood levels that should be anticipated throughout the Clear Creek corridor, and to guide the alignment of the greenway trail
along the creek. Flood hazards within steep and narrowly confined streams like Clear Creek
usually tend to be more pronounced, as rising flood waters have less area to spread out, so they
quickly increase in depth and velocity. This is a potential hazard to trail users. On the other
hand, keeping the trail high above any potential flooding defeats the goals of providing trail
users with a rich and diverse trail experience. A balance of benefits and risks needs to be
found between the trail experience and the flooding hazard in the determination of the trail
alignment. This study is the first step in attempting to determine where this balance is.
Hydrology
Discharges for the 10, 50, 100 and 500-year flood events on Clear Creek (upstream of the City
of Golden's gage) were obtained from a hydrology analysis performed by the U.S. Army Corps
of Engineers (Reference 1). Results of this analysis are also summarized in the Flood
Insurance Study for Jefferson County, Colorado (Reference 2). The 5-year flood was estimated
from logarithmic extrapolation. Flood events are summarized in the table below.
Table 1.
Summary of Clear Creek Flood Discharges
(all values are in cubic feet per second)
Location

5-year

10-year

50-year

100-year

500-year

Upstream end
(MM 260.4 - 263.7)

2500

3500

6150

9350

21450

Downstream end
(MM 267.2 and below)

2500

3500

7830

11750

26400

Hydraulics
Clear Creek is a high energy stream, dropping over 844 feet in 10.5 miles through Jefferson
County. The channel is largely stable, due to the rocky canyon walls and course, cobbly channel bed. There is a fairly wide variation in canyon width (approximately 70 - 350 ft) and steepness (0.6% to 2.7%). .

The 5 and 10-year flood events were analyzed in more detail for determining more specific
flood hazards for sections of the proposed trail that are proposed to be close to the stream.
Twenty cross sections in the project area (upstream section near Mile Marker 260.4, downstream section near Mile Marker 271.0) were selected that are representative of a variety of
canyon topographic conditions (i.e. wide versus narrow) in order to characterize flood risk.
Topographic mapping at 2-foot contour intervals was used to generate the cross sections.
These sections were input into the computer program Flowmaster (Reference 3) to perform
normal depth calculations. The channel thalweg slope was assumed to approximate the energy
grade line slope for purposes of these normal depth calculations. Water surface elevation and
average velocity were obtained for the sections, and the approximate elevation of the proposed
trail and channel invert compared to that of the flood water surface was noted. The default
elevation for the trail in flood-prone areas is 4 feet above the channel bottom, or invert. In
some areas the trail may be easily raised above this level if additional elevation is required to
avoid frequent flooding. In other areas it may be expensive and difficult to raise the trail.
These design decisions need to be made once more detailed evaluations of the channel
hydraulics have been done as part of the detailed design process.
For purposes of this summary, both the 5-year and the 10-year floods have been characterized,
because it is not currently determined what specific design flow will be used for locating the
trail. Channel gradients at the study sections vary from 0.6% to 2.7%. In general, maximum
flood depths and average channel velocity decrease with higher overall canyon width, but higher velocities are most strongly influenced by increased channel gradients. Depths for these
flood events vary from 2.5 feet to 8 feet, and average velocities from 6.7 ft/s to over 14 ft/s.
Canyon width and the roadway embankment provide the constriction on the channel width.
A combination of depth and velocity at the trail location can be used as a general assessment
of hazard to trail users (Reference 4) For a trail user, the risk of drowning or other injury,
whether while walking or riding a bike, etc, in flood waters is caused by a combination of the
lifting effect from buoyancy and the lateral forces from swift moving water. One rule of
thumb (Reference 4) is that if the product of depth and velocity (depth x velocity) is less than
4.3 ft2/s, the conditions can be considered low risk (assuming that the depth does not exceed
2.6' and the velocity does not exceed 5.5 ft/s). Flood levels of less than 1' are assumed to not
be hazardous.
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Clear Creek Canyon
Cross Section Locations

Based on the depth criteria above, during a 10-year flood event, the proposed low-lying segments of the trail, Clear Creek can be considered potentially hazardous in (40%) the evaluated
cross sections if the trail is assumed to be located at 4' above the channel invert. Velocity is
more difficult to assess without more detailed hydraulic analysis; since only average channel
velocities were calculated, not the velocity at the trail location. However, all of the average
velocities in the 10-year event exceed the 5.5 ft/s criteria, and given the range in average velocity, it can be assumed that velocities at the trail location exceed the criteria in the majority of
the studied sections projected to flood.
During a 5-year flood event, the proposed trail alignment appears to have significantly less
flooding, with only 5 of the 20 sections evaluated showing depths of flooding greater than 1',
and over half of the sections experiencing no flooding at all.
Recommendations for Additional Study
Trail alignment recommendations include further assessment of the following factors:
■
■
■
■
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Locating the trail horizontally such that it is sufficiently far from the main velocity zone,
Raising the trail to an elevation that will not experience the critical depths and velocities,
Locating the trail near feasible escape routes if within a higher risk zone,
Locating winter ice elevations and locations

■ Providing signage to warn trail users of the potential risk during floods,
■ A flood warning and trail evacuation/closure system
Recommendations for design would include a more detailed step-backwater hydraulic analysis,
using a computer program such as HEC-RAS (Reference 5). This analysis would include a closer examination of channel roughness, which can affect both depth and velocity. HEC-RAS output includes a velocity distribution through each channel cross section that would highlight
where the dangerous velocities actually occur. In addition, such an analysis could potentially
provide more detailed water surface elevations to help determine depths at trail locations.
Other factors related to flooding and its associated risks, such as ice buildup on the trail, floating debris, feasible escape routes, etc. have not been evaluated in detail.
Clear Creek has both a snowmelt and rainstorm runoff contribution to floods. Lesser floods
(such as those used to evaluate trail location) could have a larger contribution from snowmelt,
resulting in floods of longer duration. This would then lead to greater lengths of time that the
trail would need to remain closed, and this should also be taken into account in trail location
planning.

CONCEPTUAL FLOOD RISK ASSESSMENT(continued)
Clear Creek Canyon
Cross Section Hydraulics

Section No.
(mile marker)
Upstream end

Tunnel 2 bridge

Lower bridge

Downstream end

260.4
260.9
262.2
262.3
262.6
262.7
262.8
263.3
263.7
265.4
265.5
266.4
266.6
266.7
267.2
267.6
267.7
268.2
270.7
271.0

Trail Segment

8
8
7
7
7
7
6
6
6
5
5
4
4
4
4/3
3
2
2
1
1

Center of trail
elevation*
(ft)
6872.0
6840.0
6766.0
6762.0
6742.0
6738.0
6734.0
6698.0
6640.0
6368.0
6362.0
6230.0
6214.0
6208.0
6150.0
6098.0
6082.0**
6058.0
5752.0
5726.0

Revised trail
elevation (per
Wenk)

6872.0
6843.5
6768.0
6764.0
6743.0
6740.0
6734.0
6701.0
6643.0
6369.0
6366.0
6228.0
6217.0
6211.0
6150.0
6099.0
6086.0
6059.5
5753.0
5726.0

Assumed
channel invert
(ft)

Discharge
(cfs)

6866.0
6839.5
6763.0
6760.0
6739.0
6736.0
6729.0
6697.0
6639.0
6365.0
6362.0
6224.0
6213.0
6207.0
6144.5
6095.0
6083.5
6056.5
5749.0
5721.5

5-year
Depth over
revised trail
elev***

Depth

2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0
2500.0

4.6
4.2
4.5
3.3
6.8
3.2
3.2
6.2
3.9
5.3
2.9
4.0
5.8
4.2
5.2
4.8
2.4
3.5
3.5
5.8

-1.4
0.2
-0.5
-0.7
2.8
-0.8
-1.8
2.2
-0.1
1.3
-1.1
0.0
1.8
0.2
-0.3
0.8
-0.1
0.5
-0.5
1.3

Water Surface
Elevation
(ft)
6870.6
6843.7
6767.5
6763.3
6745.8
6739.2
6732.2
6703.2
6642.9
6370.3
6364.9
6228.0
6218.8
6211.2
6149.7
6099.8
6085.9
6060.0
5752.5
5727.3

Avg.
Avg.
Velocity
Velocity
(ft/s)
(ft/s)
8.56
8.56
10.06
10.06
7.46
7.46
9.78
9.78
7.72
7.72
6.72
6.72
10.10
10.10
8.69
8.69
13.25
13.25
8.85
8.85
10.54
10.54
8.43
8.43
8.33
8.33
11.41
11.41
13.55
13.55
11.22
11.22
7.23
7.23
9.54
9.54
10.06
10.06
7.35
7.35

Discharge
(cfs)
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

10-year
Depth over
revised trail
elev***

Depth

5.5
4.8
5.3
4.0
8.2
3.9
3.9
7.6
4.8
6.3
3.6
4.8
7.2
5.2
6.4
5.9
3.0
4.3
4.2
6.9

-0.5
0.8
0.3
0.0
4.2
-0.1
-1.1
3.6
0.8
2.3
-0.4
0.8
3.2
1.2
0.9
1.9
0.5
1.3
0.2
2.4

Water
Surface
Elevation
(ft)
6871.5
6844.3
6768.3
6764.0
6747.2
6739.9
6732.9
6704.6
6643.8
6371.3
6365.6
6228.8
6220.2
6212.2
6150.9
6100.9
6086.5
6060.8
5753.2
5728.4

Avg.
Velocity
(ft/s)
9.35
11.18
8.2
10.98
8.46
7.55
11.38
9.55
14.79
9.94
11.92
9.5
9.23
12.71
14.88
12.44
8.21
10.73
11.28
7.84

Discharge
(cfs)
9350
9350
9350
9350
9350
9350
9350
9350
9350
11150
11150
11150
11150
11150
11750
11750
11750
11750
11750
11750

100-year
Water
Surface
Elevation
(ft)
6875.3
6846.7
6771.6
6767.1
6750.5
6742.7
6735.8
6710.2
6647.8
6377.2
6369.4
6233.4
6227.2
6217.3
6157.2
6107.1
6089.6
6065.4
5757.1
5733.1

Avg.
Velocity
(ft/s)
11.9
15.6
10.82
15.09
10.35
9.91
15.87
12.36
19.94
14.42
17.84
13.9
12.79
17.92
20.36
17.55
12.84
15.98
16.95
10.17

* proposed trail elevation is unknown; this represents the current ground elevation where the trail alignment is drawn.
** low spot beside the creek
*** Shaded areas area all greater than 1.0 ft.
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VEGETATION COMMUNITIES
TYPE 1

TYPE 2-3

TYPE 3-4

#37 Pullout Area
1.8 miles

TYPE 4

Clear Creek County
1.9 miles

7
#37 Pullout Area to Mayhem Gulch
1.0 miles

The proposed Clear Creek Canyon Trail, located
immediately west of Golden along Clear Creek, is
centered on Highway 6 and the adjacent creek.
Significant topographical variations (i.e., slope and
aspect) within Clear Creek Canyon coupled with a
history of disturbance due to mining practices,
water diversions, and road construction form the
basis of the structure for the vegetation communities along the proposed trail corridor today.
Generally, south-facing slopes in the canyon are
characterized by montane grasslands and mixed
foothill shrublands. Cooler, north-facing slopes
may be dominated by dense stands of Douglas fir.
The entire creek corridor is typical of a foothills
riparian system. The following table summarizes
basic ecological aspects of the dominant area
through which a proposed trail might be constructed. These areas are broken into four general crosssection "types."

A36

Activity Area
1.4 miles

HWY Bridge #1
0.5 miles

6
West End of Tunnel #3 to

TYPE 3

8
Mayhem Gulch to

1
Golden to Tunnel #1

3
Huntsman Gulch to

TYPE 2

5
East End of Tunnel #2 to
West End of Tunnel #3
1.5 miles

TYPE 1

4
HWY Bridge #1 to
East End of Tunnel #2
1.5 miles

TYPE 2

2
Tunnel #1 Activity Area to Huntsman Gulch
2.8 miles

TYPE 3

TYPE 4

DOMINANT COMMUNITY

Foothills riparian - braided channel

Montane grassland/mixed foothill
shrubland

Mixed foothill shrubland/ forested

Cliff faces

GENERAL COMMUNITY
DESCRIPTION

Vegetation community is dominated
by broadleaved tree species such as
plains cottonwood and peachleaf
willow.

Predominance of herbaceous
species as opposed to shrubs or
trees.

Vegetation consisted of mixed
foothill shrubs interspersed with
juniper. (MP 261.15)

Steep cliff faces interrupt the vegetation type along the Clear Creek
corridor. (MP 270.5)

Some areas may transition into
dense forests of Douglas fir on
north-facing slopes. (MP 262.5)

Depending on slope, these faces
may be dotted with individual trees.
(MP 261.15)

Larger gallery forest of plains cottonwood prevails on the broadest of
floodplains and consists of thickets
of coyote and sandbar willows. (MP
271.0)

In some areas both sides of the corridor have cliff faces.

Varies, but generally gentle due to
broad creek channel.

Side slopes range from gentle to
Side slopes range from moderate to
moderate adjacent to creek channel. steep adjacent to creek channel.

Side slope steep adjacent to creek
channel.

70 to 90 percent

70 to 90 percent

70 to 90 percent

Less than 50 percent

RIPARIAN VEGETATION
ZONE WIDTH
(LEAST BUFFERED SIDE)

Between 30 and 50 feet along some
reaches (MP 271.0)

Between 20 and 30 feet

Between 10 and 20 feet

Less than 10 feet due to nature of
cliff faces or adjacent roadbed.

HUMAN IMPACT

High due to riparian corridor width
and ease of access.

High due to previous land use activi- Some areas of high impact where
ties such as roadbed construction.
broader channel provides access
(MP 261.15)

SIDE SLOPE
BANK VEGETATION COVER

Areas of significant human impact
associated with riprap along US 6
roadbed.

VEGETATION COMMUNITIES (continued)
TYPE 1

TYPE 2

TYPE 3

TYPE 4

CROSS SECTION EXAMPLES

1: MP 271.0

2: MP 262.5

1: MP 268.0

1: MP 261.15

1: MP 270.5

2: MP 262.5

2: MP 261.15

3: MP 262.5

3: MP 270.0

A37

CULTURAL RESOURCES

Eligibility Evaluations and recommendations for Cultural Resources Recorded in the
Proposed Clear Creek Canyon Open Space Park*
SITE NUMBER

SITE TYPE

EVALUATION

RECOMMENDATION

1) 5JF1779

Historic Building

Not Eligible

No Further Work

2) 5JF1778

Historic Flume

Need Data

Archival Research / Avoid

* Class III Cultural Resource Inventory
of the Proposed Clear Creek Canyon Open
Space Park, Jefferson County, Colorado,
(Table 7-1), September 22, 1998
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CONCEPTUAL SITE PLANS
Mayhem Gulch Trailhead
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CONCEPTUAL SITE PLANS
Tunnel #3 Trailhead
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CONCEPTUAL SITE PLANS
Huntsman Gulch Parking Area
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