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INTRODUCTION

Introduction Purpose of the Master Plan
The Mouth of Clear Creek Canyon, a sub-area of Jefferson
County’s Clear Creek Canyon Park located at the eastern
extent of Clear Creek Canyon, is an incredibly important open
space resource for Jefferson County due to its wealth of
natural, cultural and recreational resources, its scenic beauty,
its proximity to major thoroughfares, and its central location
between Mouth Galbraith Park, Windy Saddle Park, and the
City of Golden’s Lions Park. This nexus of open spaces
and parks creates a unique richness of open space value
to the community. Significant opportunities and changes
are coming to the mouth of the canyon area, driven by the
imminent development of the Peak to Plains (P2P) Trail, and
further development of Clear Creek Canyon Park.
The P2P Trail will follow Clear Creek and connect to the
South Platte Greenway from the Continental Divide at
Loveland Pass. The trail is planned to continue west up Clear
Creek Canyon. A feasibility study for the 13-mile portion
of the trail through Jefferson County’s reach of Clear Creek
Canyon was originally completed and approved by Jefferson
County Open Space (JCOS) in 2005. Since then the County
has acquired nearly all of the property within the Canyon
and established Clear Creek Canyon Park as a distinct open
space park.
One canyon segment of the P2P Trail has been built to

Figure 1. Map shows the regional context of the P2P Trail and the project area.
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History of Clear Creek Canyon
date, extending approximately 3 miles west from JCOS’s
Mayhem Gulch Trailhead (at the western limits of Jefferson
County) to the west portal of Tunnel 5 in Clear Creek County,
and 1 mile east of Mayhem Gulch to the Big Easy trailhead
and recreation area. In the next several years, thanks to
assistance from grant funding obtained from Great Outdoors
Colorado (GOCO), from the Colorado Department of
Transportation (CDOT) Transportation Alternatives Program
(TAP), and funding from our many partners, a new segment
of the P2P Trail will be built through the mouth of the canyon
area. This segment will pick up at the current terminus of
the Clear Creek Trail at Golden’s Lions Park, and extend it 1.5
miles to the west end of Tunnel 1 adjacent to US Highway 6.
A portion of the new trail will actually pass through the City
of Golden’s Grant Terry Park. The City of Golden, along with
many other partners, has pledged financial support for the
project. The P2P trail is a great opportunity to significantly
improve access and recreational opportunities at the mouth
of the canyon area.

resource protection, are vetted in an open public process,
and honor the mission of Jefferson County Open Space.
Project Partners
• Jefferson County Open Space
• City of Golden
• Colorado Department of Transportation (CDOT)
• The Church Ditch Company
• Colorado School of Mines
• Golden Canal and Reservoir Company

This master planning effort is intended to look at the
resources, opportunities, and constraints within this portion
of the park, and to develop a plan for the area that guides
the development of the P2P Trail and other potential park
enhancements while assuring that the improvements
maintain an appropriate balance between recreation and

Figure 2. Existing P2P Trail

Clear Creek Canyon is a natural and cultural treasure. This
rugged canyon, carved by Clear Creek, extends about 16
miles through Jefferson and Clear Creek Counties and into
the I-70 corridor. Clear Creek is a picturesque mountain
stream, raging with runoff in the spring, and flowing with
more mellow and approachable waters later in the year. Prior
to western expansion into the area, the canyon segment
of the creek and its surrounding area were a popular
hunting ground and travel route for the native Arapahoe
and Ute peoples, as numerous prehistoric sites attest.
Early white settlers found the canyon difficult to traverse
and avoided it, but the discovery of gold in Central City
and Idaho Springs in the 1860s spurred the development
of The Colorado Central, narrow-gauge railroad through
the Canyon, connecting Golden with Denver, and with the
mining communities of Central City, Idaho Springs and
Georgetown. Initial connections to Black Hawk and Idaho
Springs were completed in the mid-1870s. The railroad
provided a critical connection for gold seekers in Colorado’s
gold rush region, but also opened up tourism to the area,
as the canyon became a major scenic and recreational
destination. Numerous travelers headed up to Georgetown
or took day trips to the Beaver Brook Lodge in Clear Creek
Canyon to experience the mountains and scenery. As the
gold rush lost steam and mining activity slowed, the railroad
struggled financially, and by 1939 it ceased operations.

Figure 3. Historic Beaver Brook Station was a popular tourist destination for the
Colorado Central Railroad
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Early History of the Mouth of Clear Creek Canyon
Despite the railroad’s demise, activity did not lag in the
canyon as construction of US Highway 6 along Clear Creek
was already underway by the late 1930s, to be completed
in 1952. In many places the new highway was built on
top of the Colorado Central Railroad right-of-way and is no
longer visible, however there are numerous locations where
the railroad grade is still evident, particularly where the road
passes through tunnels (constructed as part of the highway
project) that short-cut several large meanders or oxbows,
preserving the old railroad bed through these areas. Old
“Cornish” stone retaining walls and benches carved into the
canyon’s rock walls that were constructed to accommodate
the railroad tracks through the canyon, are frequently visible
in these areas.
Relatively little development occurred in the canyon through
the 20th century, with conservation efforts to preserve
the canyon picking up momentum in the 1980s. By 2008,
almost the entire canyon from Golden to the Jefferson
County line was under the ownership of Jefferson County
Open Space, and Clear Creek Canyon Park was created.
The idea of a multi-purpose trail up the canyon began in the
late 1990s. In 2005, the Clear Creek Canyon Trail Feasibility
Report established that the trail was indeed feasible, with
varying degrees of difficulty ranging from simple reuse of
existing railroad bench for the trail grade, to the need for

very challenging and expensive construction techniques,
including significant rock excavation, and the construction of
numerous bridges, viaducts, and retaining walls to achieve
a continuous trail. In 2009 JCOS constructed the Mayhem
Gulch Trailhead approximately 9 miles west of Golden,
serving Centennial Cone Park and the future needs of the
P2P Trail and Clear Creek Canyon Park. In 2013, JCOS and
Clear Creek County Open Space jointly issued requests for
proposals for two contemporaneous design-build projects to
construct the first segment of the Clear Creek Canyon Trail—
now called the Canyon Segment of the Peak to Plains Trail.
The first 3-mile segment of trail, connecting the Mayhem
Gulch trailhead in Jefferson County to the west portal of
Tunnel 5 in Clear Creek County, was opened to the public in
July of 2016, with another three-quarters of a mile of trail,
and the new Big Easy Trailhead and recreation area to follow,
with anticipated opening in summer of 2017.

From historic photos it appears that the mouth of the canyon
area was an expansive floodplain for Clear Creek, with a
wide, braided channel dominating the site. It was probably
due to concerns about the shifting and dynamic creek and
floodplain that the site appears to not have been developed
or settled during the early years of Golden’s history. In fact,
significant floods have occurred along Clear Creek near
Golden at least six times since settlement began. Comparing
historic photos to actual conditions today, it is evident
that the creek through the mouth of the canyon has been
channelized to create a swath of developable land along the
area’s south bank. This swath extends about 500 yards
west from the eastern limits of the canyon mouth area (at
US Highway 6), see Figure 6. This southeast corner of the
mouth of the canyon is the only part of the project planning
area that still has private ownership, with one single-family
residential structure and a small condominium complex
(Clear Creek Condominiums) remaining. West of the existing
residential structure are several old home sites that have
been abandoned and demolished and which are now part of
the property owned by JCOS. The condominiums (a former
motel turned into private condo units) sit fairly high up the
south bank and close to US Hwy 6. In addition to these
private residential properties, a single undeveloped parcel,
the Lee property, remains in private ownership. This parcel
wraps around the west and south side of the Clear Creek

Condominiums, and extends all the way up the south slope
to the centerline of the Welch Ditch.
Probably among the first (and definitely the most notable)
improvements within the mouth of the canyon area were
the two water supply ditches that now define the north and
south limits of the primary recreational area of the mouth
of the canyon. The first of these ditches to be developed
was Welch Ditch, which follows a contour along the south
side of the open space, high up on the steep rocky slopes
above Clear Creek. This early water supply ditch (no longer
in use for water supply since its purchase by JCOS in 2007)
delivered water to Golden and agricultural areas to its south.
Starting at a take-out along the Tunnel 1 oxbow, Welch Ditch
heads east and south to Chimney Gulch, where it eventually
heads under US Highway 6 and off to the southeast of
Golden. Much of the ditch is used as a trail by hikers and
climbers, although the wooden flume sections have been
closed to the public for safety reasons since 2012.
On the north side of the Creek, at the toe of the existing US
Hwy 6 highway embankment, lies Church Ditch. This ditch,
developed not long after Welch Ditch, takes out water one
mile downstream of the Welch Ditch take-out. It originally
delivered water to agricultural areas in Westminster to the
northeast (the Church Ranch). Now owned by the Cities

Former Building Sites
Existing Residential Structure
Existing Lee Property (undeveloped)
Clear Creek Condominiums

WE

Figure 4. View from North Table Mountain looking west to Golden and the Mouth
of Clear Creek Canyon in 1875.
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Figure 5. Map showing existing and former structures in the project area.
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of Northglenn and Westminster, the ditch still functions as
a drinking water supply ditch, delivering water to Standley
Lake, a water-supply reservoir. The Church Ditch section
through the mouth of the canyon is notable for its rocky
surface channel, its ditch road (a popular walking trail), and
its diversion channel, headgates and weir along Clear Creek,
which often end up “catching” inner-tubers floating down the
creek, trapping them in a mostly still water pond that funnels
water into the ditch, requiring the tubers to get out of the
pond and climb up out of the head gate area to get back to
the flowing water of the creek.
The ditches are a valuable part of the living history of
the mouth of the canyon area, reflecting the spirit of
entrepreneurship of the early settlers who undertook the
construction of these significant projects to improve their lot
and their ability to survive and thrive in the harsh conditions
of the early Colorado Front Range.
Welch Ditch: The efforts to build the Welch Ditch began
in 1871 by the Vasquez Flume and Ditch Co., a company
owned by Charles Welch, as a private diversion from Clear
Creek with the intent of irrigating small parcels of cultivated
land. The endeavor initially competed with another ditch
taking out of Clear Creek led by the Farmers Ditch Company
that had begun construction in 1870, and which had been

initially supported by the residents of Golden until it became
known that the projected location of the ditch was too low
to serve much of the property in the town, and may have
actually been intended to deliver water not to Golden, but to
properties to the south in Lakewood. Charles Welch, with
the support of Golden community leaders, promoted the
alternative alignment of the “Welch” Ditch, which was 80
feet higher than the farmers ditch and could provide water to
the key properties in town. A “ditch war” of sorts erupted
and the more popular Welch Ditch soon garnered important
political and financial advantages over its competitor.
(Citation: Richard Gardner). Once construction began on
Welch Ditch, support for the Farmers Ditch Company project
waned, until eventually it ceased to operate. In the end, the
Welch Ditch supplied Golden with water for irrigation and
fire protection for about three years until the town developed
other, more permanent water supply resources. Following
this it was primarily used for irrigation of about 4,000 acres
in Jefferson County. The ditch continued to carry water
until 2008, when it was purchased by JCOS as part of the
property acquisition for the Mouth of Clear Creek Canyon
Park, after which it was decommissioned as a functioning
water conveyance. (The Welch Ditch Water Company still
preserves their water rights within Clear Creek by physically
diverting water flows out of the creek at the original take-out,
and putting it back in about 200 feet downstream.) For years

the ditch has functioned as a trail used by rock climbers and
hikers to access open space areas along the south side of
Clear Creek. Even when it was a functioning water supply,
people would walk on an elevated plank walkway supported
on timbers above the ditch intended for ditch maintenance
personnel to inspect and maintain the ditch. This walkway
and the supporting timbers were cut down by the ditch
company due to safety issues caused by unauthorized
people walking and falling from the deteriorating planks. The
ditch is an important landmark for travelers passing through
the mouth of the canyon, and consists of 285 linear feet of
head intake; 2,155 linear feet of wooden flume (divided into
three distinct sections); 7,010 linear feet of natural ditch
channel; 986 linear feet of concrete viaduct; and 990 linear
feet of pipe conduit.
Church Ditch: The Church Ditch was created by early
pioneers George and Sarah Church. The Churches
homesteaded near the current area of 103rd Avenue and
Wadsworth Boulevard in present day Westminster, and
eventually amassed a large ranch and constructed an
inn that catered to travelers passing by on the Overland
Stage Route that ran between Cheyenne and Denver. The
Church Ranch grew to thousands of acres, stretching from
Sheridan Boulevard to the foothills. Seeking water to sustain
his cattle operation, George Church began buying water

rights and creating a system of ditches to deliver water to
the ranch. He secured rights on Clear Creek dating from
1865 to the 1880s, totaling 213 cubic feet per second. In
1870-71 George dredged the original irrigation canal with a
horse-drawn scraper, extending it from a headgate near the
mouth of Clear Creek Canyon to an undeveloped area to the
northeast. He also constructed two storage reservoirs fed by
the ditch. The ditch was expanded and improved over the
next 10 years, and provided irrigation water to approximately
50,000 acres of land, distributed through more than 124
headgates. After being owned by the Church Family for
many years, by 2000 the ditch ended up in the ownership of
Northglenn (2/3), and Westminster (1/3). Water conveyed
by the ditch is stored in Standley Lake.
The section of Church Ditch through the project area today
is mostly characterized by a rocky channel excavated in the
bedrock and rocky soil, and one tunneled section before
it heads under US 6 Hwy in another tunnel, eventually
continuing east along the Hwy 58 alignment.
The historical importance and the sophisticated engineering
and construction achievements of these ditches are
incredible resources for Jefferson County, and merit
interpretation as an important part of the future development
of the open space resource.

Church Ditch
Welch Ditch

Figure 6. Ditch location map
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Figure 7. Church Ditch open channel

Figure 8. Welch Ditch Wooden Flume

INTRODUCTION

Ownership in the Mouth of Clear Creek Canyon
Other historical notes of importance
Close to the mouth of the canyon, in Mt. Galbraith Park on
the north side of US Hwy 6 is the former Bertrand Quarry.
Opened in 1924, it was dormant for many years, and
was officially closed in 1975 after a proposal to reopen it
concerns about potential landslides. According to JCOS
rangers, the quarry is a popular destination, however it
currently lacks good parking and access.

The property acquisition for the Mouth of Clear Creek area,
as it exists now, was completed by 2008, when the County
obtained the property rights for the Welch Ditch. The
majority of the project area, and the adjacent open space
parcels to the north and southwest (Mt. Galbraith and
Windy Saddle), are owned by Jefferson County. There are
some small private properties, as discussed earlier, along
the southern creek bank just west of US Hwy 6. However,
several key areas of the mouth of the canyon are owned
by other public and institutional entities, and these figure
importantly into any planning decisions to be made. These
properties (and owners) include Grant Terry Park (City of
Golden), US Hwy 6 Right of Way (CDOT), the Colorado
School of Mines property at Chimney Gulch, Welch Ditch
(Golden Canal and Reservoir Company) crossing the School
of Mine’s land, and the Church Ditch easement (The Church
Ditch Water Authority):
• The Grant Terry Property: This property is one of the
most important areas within the mouth of the canyon.
As shown below, this parcel makes up the “entry area”
for pedestrians and bikers entering the site from Golden
via the US Hwy 6 underpass/bridge. The City of Golden
is a partner with JCOS in the existing amenities in the
area and is cooperating to accommodate the Peak to
Plains Trail, which will connect to the existing Clear Creek

Trail at the east side of the US Hwy 6 bridge (“where the
sidewalk ends”), and will pass through the Grant Terry
property as it climbs up to the Church Ditch maintenance
road to the north. The existing soft surface path that
follows the creek through the Grant Terry property will
remain as-is, as a walking and mountain bike trail.
• US Hwy 6 Right of Way (CDOT): The highway right-ofway plays a very important role in the future development
potential of the mouth of the canyon area, and includes
the ad hoc parking lot on US Hwy 6 (that is currently the
primary parking area for the canyon mouth area) and
much of the Church Ditch easement and access road
(that currently serves as an informal route to connect the
parking area to the Grant Terry property). CDOT is also
a collaborating project partner, and has voiced support
for park-related improvements in the CDOT right of way,
including vehicular access and parking.
• Colorado School of Mines Property: This parcel is
outside the immediate bounds of the mouth of the
canyon area, and is functionally more integrated with the
Windy Saddle Park, but serves an important connecting
function for the project area. The two properties are
connected by the Welch Ditch trail, with the School of
Mines property providing key access to the Chimney
Gulch Trail (up Lookout Mountain), and to the drainage
culvert under US Hwy 6 that is used as an informal

pedestrian connection to the east side of the highway,
and the Colorado School of Mines campus.
• Church Ditch Easement: This easement is through
both CDOT property and Jefferson County property,
and includes the ditch and the ditch maintenance road
connecting to the informal parking area off of US Hwy
6, which is currently the only safe route between the
existing parking area and the Grant Terry / mouth of the
canyon area. However, this road is currently signed
“No Trespassing” due to the lack of an agreement
between Jefferson County and the Ditch Company. Initial
discussions with representatives of the Church Ditch
Company strongly indicate that there is interest on their
part in adopting a joint-use agreement that would allow
for the construction of a combined recreational trail
and improved maintenance access road through this
alignment.

CDOT R.O.W.
Church Ditch
Welch Ditch

Figure 9. “Where the sidewalk ends”. The P2P Trail will connect to the concrete
Clear Creek Trail in Golden.

Figure 10. Project area parcel map

City of Golden’s Grant Terry Property
Colorado School of Mines Property

Figure 11. Church Ditch Company property fence
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Preceding Studies and Plans
In order to fully understand the project area and utilize
existing resources, former feasibility and design studies were
reviewed as a part of the master plan. These plans function
as a foundation for the mouth of the canyon project.
The Clear Creek Canyon Trail Feasibility Study (2005)
The Mouth of Clear Creek Canyon master planning effort
included a review of previous planning documents for the
study area. The primary existing relevant resource for
this area is the Clear Creek Canyon Trail Feasibility Study
(Feasibility Study), completed in 2005. This study focuses
on the development of a 10-foot wide concrete all-purpose
trail, and supporting facilities (such as parking lots) through
the entire Jefferson County segment of Clear Creek Canyon
Park to the boundary with Clear Creek County. Clear Creek
County has subsequently developed its own master plan
for the continuation of this trail along the Clear Creek/US
Highway 6 corridor all the way to the I-70 corridor, where
it ties into pedestrian/bike improvements along I-70 west
to Loveland Pass. Segment 1 in the Feasibility Study is
analogous to the mouth of the canyon area, extending west
from the intersection of US Highway 6 and 58 to the west
portal of Tunnel 1. Improvements called for in this study
include:

Figure 12. Clear Creek Canyon Trail Feasibility Report
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• The P2P Trail: A concrete trail that follows the creek,
taking the same alignment as the existing soft surface
trail through Grant Terry Park, then crossing the creek at
the location of the Evergreen Bridge, and then following
the south bank of the creek to the natural river bench
below the climbing areas, and eventually crossing
back to the north side of the creek (over a new bridge)
approximately 1,000 feet downstream of Tunnel 1. From
there the trail would follow the alignment of the existing
soft surface trail on the inside of the Tunnel 1 oxbow,
potentially crossing back to the south side of the creek
(over a new bridge) just past the west side of the tunnel.
Update: This trail alignment is still generally considered
to be feasible. Some adjustments, such as shifting the
trail from the low-lying areas in the Grant Terry Park area
to higher terrain to the north are recommended to avoid
frequent flooding and safety issues, and to preserve the
existing soft surface trail experience for walkers and
joggers. (See P2P Trail Plan page 24)
• Trailhead/Parking Area: The study proposed a 50-car
parking lot, restroom, and trailhead area just west of
the Clear Creek Condominiums property. Update: This
proposed improvement is no longer seen as feasible due
to lack of public access to the proposed location, and
unsafe conditions at the intersection of US Highway 6
and the proposed trailhead access road.

• Tunnel 1 Parking Lot: A parking lot of undetermined
size is proposed for the area near mile-marker 270.6
(approximately 800’ north of the Tunnel 1 east portal) on
the creek side of the highway. Update: This proposed
parking lot is still considered feasible, although there are
challenges in achieving safe vehicular ingress/egress to
the lot due to the curving highway in that area resulting
in poor sight-lines, which may require the lot to be
depressed below the highway to meet standard sight
distance criteria.

lot affordable in the near future. Potential modifications
include raising the elevation of the lot to reduce
excavation requirements.

Clear Creek Canyon Trail Schematic Design (2007)
This preliminary design set provides a trail layout and
grading package for the segment of the Peaks to Plains Trail
from the south side of the Evergreen Bridge in the canyon
mouth area to the existing soft surface trail at the east side
of the Tunnel 1 Oxbow. It also includes a preliminary design
for the Tunnel 1 Parking Lot (Parking Lot #2) proposed in the
feasibility study.
• Trail Layout: The general location of the trail is close to
the route recommended in this master plan.
• Parking Lot #2: This lot is still considered feasible,
however initial cost evaluations have determined that
significant value engineering needs to be done to
reduce walls and rock excavation to make this parking

Figure 13. Existing parking lot at the project area (Parking Lot #1)

Figure 14. Location of Parking Lot #2

INTRODUCTION

Project Process
Involvement of Jeffco Staff and Stakeholders
In order to understand the Mouth of Clear Creek Canyon’s
existing conditions, use patterns, management issues, and
stakeholder’s concerns, the consultant team conducted
several information-gathering meetings and site visits with
County representatives and key stakeholders. The first tier
of stakeholders/interested parties to be engaged included
Jefferson County Open Space staff. Meetings were held
on-site with park rangers, surveyors, the planning and design
team, and management team representatives. Each staff
discipline provided insight on their respective concerns and
desires for the project area. In addition, JCOS hosted a site
walk for the Open Space Advisory Committee (OSAC) in
order to engage and inform the group on the planning efforts
for the project area, and solicit further opinions on important
issues.
The second tier of stakeholder involvement included
meetings and communication with non-Jeffco agencies
including representatives from the Church Ditch, Golden
Canal and Reservoir Company, CDOT, City of Golden,
and the Colorado School of Mines. The consultant team
gained knowledge on these groups’ issues and concerns,
operations requirements, easements and potential shared
use opportunities for park access, etc. An example of issues
discussed with these agencies includes the Church Ditch

maintenance driveway (starting from the informal parking
area in CDOT/US Hwy 6 R.O.W.). As mentioned previously,
this access, which is currently the only safe route into
the mouth of the canyon for pedestrians arriving from the
parking area, is currently marked “No Trespassing” by the
ditch company due to the lack of a shared use agreement
between Jeffco and the ditch company. This signage causes
confusion for visitors, many of whom resort to taking
other, more dangerous routes to enter the park to avoid
trespassing. The site meetings facilitated between JCOS and
Church Ditch representatives as part of the project outreach
process made it clear to both parties that it was imperative
that coordination on future shared use for trail use and ditch
maintenance access be addressed soon, for the benefit of
both agencies and the safety of the public.

Visitor Survey
The consultant team designed a brief visitor survey to collect
feedback on how the park is currently used, what visitor
improvements could be made, and what visitors like most
about the mouth of the canyon area. With the combined
resources of the consultant team and Jefferson County
volunteers, four intercept survey sessions were conducted
in the project area during the summer of 2016 where visitors
filled out surveys using iPads or paper survey copies.
Additionally, JCOS sent the online survey to the JCOS email
network and social media followers, which almost doubled
the number of surveys completed. Nearly 250 people
completed the survey, providing the consultant team with a
good understanding of park visitors’ primary use patterns,
access routes, concerns, and desires for the project area.

Presentations of preliminary master plan proposals were
made by the Jeffco project managers and the consultant
team to a joint group of the JCOS management staff.
Discussions included approaches to improving the Welch
Ditch trail, the proposed P2P Trail, the proposed trailhead off
of US 6, and regional connections to Mt. Galbraith Park and
the City of Golden.

Public Meeting
Following the intensive inventory and analysis phase of
the Master Plan, the consultant team worked with JCOS
to develop recommendations for the improvements and
future of the project area. JCOS hosted a very well-attended
public meeting in the fall of 2016 at the Golden Community
Center to present the work completed, including a broad
picture overview of the P2P Trail connection point at the
mouth of the canyon, an explanation of the existing site
conditions and issues followed by a description of the

recommendations for improvements in the area, including
recommendations for improvements to the Welch Ditch Trail.
After the presentation, attendees were encouraged to take
a closer look at posters with maps and images and talk to
representatives from both JCOS and the consultant team.
Overall, the meeting was successful, receiving enthusiastic
praise from the community, and support for the proposed
improvements suggested in this master plan.

Visitor Survey Results
Walking/running is the most popular activity at the Mouth of the Canyon
The majority of visitors are in the project area more than 10 times a year
The following improvements would be viewed as a positive improvement by
the majority of visitors:
• extended/expanded trail connection to the Tunnel 1 Area
• better pedestrian access from informal parking lots to trails
• more interpretive signage and maps
The biggest complaint was lack of parking and poor access to trails at the park

Mouth of Clear Creek Canyon Master Plan
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Natural Resources Inventory
The Mouth of Clear Creek Canyon area is at the transition
of ecological regions defined by the EPA as “Crystalline
Mid-Elevation Forests” in the upper canyon areas, and
“Foothill Shrublands” in the main, lower-lying portions
of the site. The site is dominated by Clear Creek, a
jurisdictional Water of the U.S. and tributary to the South
Platte River. Indian Gulch (flowing south from Mouth
Galbraith), and Chimney Gulch are all tributary to Clear
Creek. The project area is characterized by steep canyon
walls and large rock outcrops that support a mixture of
woodlands, shrublands, and grassland areas. A narrow
riparian corridor occurs along the channel of Clear Creek.
Vegetation in the riparian area is dominated by an overstory
of plains cottonwood and box elder trees and a shrub
layer that supports a variety of species including water
birch, thinleaf alder, chokecherry, American plum, western
serviceberry, and sandbar willow. Dominant herbaceous
species in the riparian area include smooth brome, redtop,
arctic rush and common spikerush.

View from US Hwy 6 over Clear Creek corridor. North
embankment (left) is steep and lacks habitat diversity,
except where small riparian bench have formed. The
south bank varies from rocky terraces to cobble terraces.

The river bench ecology ranges from wetlands, to riparian
bench, to upland terraces. Significant fallen timber and
debris will need clearing for recreation use.

The steep slopes and large rock outcrops of the southern
edge of the mouth of the canyon are dominated by a
variety of tree and shrub species including box elder,
Douglas fir, western serviceberry, mountain mahogany and
wax currant. The upper slopes in this area are primarily
dominated by mountain mahogany.
North of US Hwy 6, along the southern edge of the Mt.
Galbraith Park, the project area supports grasslands on
steep slopes that are dominated by a mixture of native and
non-native grasses and annual weed species with patches
of shrubs occurring in shallow gulches. Common alyssum
(an introduced species) was the most prevalent species
observed in the grassland areas during 2016 site visits.
Other common species included needle and threadgrass,
sideoats grama, threeawn and smooth brome. Indian
Gulch along the north side of US Hwy 6 supports a narrow
riparian community and potential wetlands.
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View from Welch Ditch to Clear Creek oxbow and popular
river beach area/access

EXISTING CONDITIONS

PHOTO LOG
CLEAR CREEK CANYON MOUTH
APRIL 27, 2016

Photo 3 - Overview of riparian area along Clear Creek. View is to the west.

View of herbaceous vegetation in riparian area between
the Evergreen Bridge and Church Ditch headgate

WINDY SADDLE

PHOTO LOG
CLEAR CREEK CANYON MOUTH
APRIL 27, 2016

View upstream from Evergreen Bridge

View of shrubs on upper slopes of the mouth of the
P
L
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mahogany shrubs.

Photo 4 - Herbaceous vegetation within the riparian area of Clear Creek. View is to the west.
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Photo 5 - Shrubs dominate the upper slopes located south of Clear Creek. View is to the south.

View of south-facing uplands from Welch Ditch Trail over
Clear Creek on the north side of US Hwy 6

Photo 5 - Shrubs dominate the upper slopes located south of Clear Creek. View is to the south.

Photo 6 - Overview of uplands north of U.S. Highway 6. View is to the northwest.
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EXISTING CONDITIONS

The area to the southeast of the mouth of the canyon
and along Hwy 93 contains Chimney Gulch, which is an
intermittent drainage that has a connection to Clear Creek.
Riparian vegetation and potential wetlands occur along
Chimney Gulch and are dominated by Russian olive, sandbar
willow, chokecherry, smooth brome, and broadleaf cattail.
Rydberg’s twinpod, a Colorado endemic plant species, was
observed throughout the study area, primarily on dry southfacing slopes. Myrtle spurge a Colorado “List A Noxious
Weed”, was observed on steep slopes north and south of the
riparian corridor of Clear Creek.
The riparian areas of the site are home to a wide variety of
plant species, including wetlands, facultative (transitional)
species, and notably, a federally threatened plant –Ute
Ladies’ Tresses Orchid, Spiranthes diluvialis (ULTO). ULTO
is found in moist to wet alluvial meadows, floodplains of
perennial streams and around springs and lakes below
6,500 feet. ULTO has been previously found throughout
the Clear Creek floodplain on wide terraces and benches
that are dominated by plains cottonwood trees, sandbar
willow shrubs, and an understory of grasses and rushes.
Consultation with the U.S. Fish & Wildlife Service would
be required for any activities that are proposed with the
potential ULTO habitat and that also have a federal nexus.
It is recommended to avoid ULTO habitat for any projects

Figure 15. Ute Ladies’ Tresses Orchid (ULTO). The
presence of ULTO has been confirmed at the mouth of
the canyon.
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involving a federal nexus. Please see the appendix for the full
report.
Another natural resource issue of great importance to the
permitting and design of improvements in the project area is
the federally threatened Preble’s Meadow Jumping Mouse
(PMJM). Suitable PMJM habitat (not the actual mouse) has
been identified in a significant portion of the mouth of the
canyon riparian areas. In efforts to better understand this
potential resource management issue, JCOS contracted for
live trapping in the summer of 2016 to ascertain whether the
mouse was actually present. The trapping was negative, but
per the U.S. Fish & Wildlife Service’s regulations, another
round of trapping will need to be performed (and result in no
finding of PMJM) to establish that there are no threatened
mice currently in the area. This “no finding” will allow
projects to be constructed in the project area without the
need for PMJM habitat mitigation. If the PMJM is found, then
habitat mitigation efforts will be required, similar to those that
were required in the 2014-2017 P2P design-build project
near Mayhem Gulch up canyon. Regardless of the findings
in the next round of trapping, these suitable PMJM habitat
areas should be viewed as sensitive for development, and
the possibility that PMJM might move into the area should
be considered as future projects are planned. For the PMJM
report, see the Appendix.

Figure 16. Preble’s Meadow Jumping Mouse (PMJM). A first round of
trapping for the mouse was conducted in 2016, with no mice found. If a
subsequent round of trapping is negative, construction of improvements
can proceed without the need for PMJM habitat mitigation.

In addition to the threatened plant and animal species,
the mouth of the canyon has another natural resource
management concern: poison ivy. This problematic weed
has a significant presence throughout the moist and shady
low lying riparian areas of the site, which happen to coincide
with the areas that are proposed for the P2P Trail alignment
and other recreational uses. It would be advisable for
JCOS to determine a management approach for dealing
with this problem weed (i.e. control and/or education) prior
to completion of new trail improvements. As the public is
encouraged to enter these poison ivy-infested areas more
frequently by new trails and recreational amenities, human
contact and resulting health concerns will continue to
increase over time.

EXISTING CONDITIONS

Mouth of Clear Creek Canyon Master Plan
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EXISTING CONDITIONS

Clear Creek Flume: Identified as cultural
resource to be protected (See Appendix)
Church Ditch: Diversion channel

Historic Features Inventory
Welch Ditch: The Welch Ditch is a water conveyance that
functioned until 2008, as discussed in the Introduction
Section. The ditch, which is now primarily used as an
informal trail for visitors, exhibits a variety of engineering
approaches along its length that respond to the specific
challenges of the varying terrain through the mouth of the
canyon, and which illustrate the available construction
techniques of the 1870s. This variety of ditch building
approaches provides a dynamic and interesting experience
for visitors. As mentioned previously, a portion of the ditch
trail starting at the wooden flume has been closed to the
public for safety concerns. On the surface, the wooden
flume sections appear to be in good condition, needing
minor repairs where planks are sticking up or damaged
by rock fall. In some areas however, sediment completely
covers the planks by as much as 9”-12”. In areas where
the foundation supports have been undermined by erosion
from surface flow, the wooden flume will require significant
structural stabilization prior to the formal opening to the
public. Yeh and Associates conducted a geotechnical
report of the entire length of Welch Ditch, providing a
detailed analysis of the stability of the wooden flume. See
Appendix.
The portions of the ditch that have remained open to the
public are either in or next to the natural ditch channel, in
the concrete viaduct or on top of the pipe conduit. Most
of these sections are safe and provide a good visitor
experience, while others (particularly along the pipe
conduit and concrete aqueduct) put the trail along very
steep and unsafe edges. Several ditch water control
and diversion structures are intact along the trail/ditch,
providing a sense of character and history to the trail
experience. However, some of these historic features are
challenging to cross and pose a risk to the public, and will
require some modifications (i.e. steps to assist crossing)
to be safely used. Please see Master Plan Section.
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Welch Ditch: Overgrown ditch pushes trail
outside of ditch along slope edge

US Hwy 6: Highway can be
considered historic site over 50
years old.
Welch Ditch: Concrete viaduct
segment
Welch Ditch: Beginning of Segment 1
wooden flume. No public access south/west
of this point.

Welch Ditch: Segment 2 of wooden flume

Welch Ditch: Head intake (approximately
200’ upstream)

Welch Ditch: Segment 3 of wooden flume

Church Ditch: Head intake

EXISTING CONDITIONS
Church Ditch: Maintenance road

Church Ditch Segment: Identified as cultural
resource to be protected (See Appendix)

Welch Ditch: Concrete viaduct segment

Church Ditch: Culvert under 6th Avenue

Church Ditch: Ditch enters culvert

Church Ditch: Ditch daylights

Welch Ditch: Control structure

Welch Ditch: Ditch control structure

Welch Ditch: Concrete conduit pipe

Welch Ditch: Concrete viaduct segment
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EXISTING CONDITIONS

Church Ditch: The Church Ditch diverts from Clear Creek
on the north side of the creek and becomes the spine of the
lower part of the mouth of the canyon area. The diversion
structure and headgate for the ditch are currently at the
terminus of the gravel trail that follows the creek east toward
Golden. From this point, the ditch is benched into the north
slope of the canyon, just below US Hwy 6, and is flanked
on the downhill side (south) by a narrow maintenance road,
much of which is not being used by the ditch company due
to significant piles of debris and sediment (from the eroding
slope above) that block the path of maintenance vehicles.
The ditch runs in a channel excavated out of the rocky slope,
and has several sections that are piped. The ditch leaves the
mouth of the canyon area through a large culvert that goes
under US Hwy 6 to the Hwy 58 corridor to the east. The
ditch maintenance road switches back to the west and heads
up to the informal parking area along US Hwy 6, and is gated
at its beginning point and posted with a “No Trespassing”
sign. Currently this road is the only safe access into the
area for visitors parking in this lot. Those entering from this
area are put into in the tricky situation of having to choose to
trespass or take a dangerous social trail down a steep slope
to the trail below.
ERO Resources conducted a cultural resources literature
review within a 0.25-mile radius of the project area. The
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identified cultural resources shown on the map are on
the “needs data, eligible or supporting the eligibility of
the entire linear resource” list for the National Register of
Historic Places. These resources should be avoided by
potential ground-disturbing activities associated with trail
construction. The memorandum states, “should a federal,
state, or county agency become involved in the project, an
intensive pedestrian cultural resource survey, documentation
of all intersected resources, and consultation with the
Colorado State Historic Preservation Office would be required
to determine project effects”. For more information, see the
Technical Memorandum: File and Literature Review in the
Appendix.

EXISTING CONDITIONS

Mouth of Clear Creek Canyon Master Plan
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EXISTING CONDITIONS
Wide pull-out along US Hwy 6

Existing Recreation Inventory
The mouth of the canyon area offers a range of recreation
activities including hiking, biking, rock climbing, tubing,
fishing, and picnicking. Many walkers, runners and
cyclists access the park via the Clear Creek Trail in Golden
and under US Hwy 6 and make a loop through Grant Terry
Park and Clear Creek Canyon Park. As mentioned in the
Introduction, the trail is often next to or within the Welch
and/or Church ditches, which poses both challenges and
one-of-a-kind experiences and views.

Informal parking at Tunnel 1 at US Hwy 6.
This is a popular area point behind Tunnel 1,
especially by tubers and walkers.

Terminus of Church Ditch maintenance road /
creek trail / popular tubing access

Some challenges in the project area include:
• A portion of the Welch Ditch trail at the eastern limits
of the mouth of the canyon (south of the Clear Creek
Condominiums), that is within a concrete viaduct
segment poses an operations issue, as the property
line runs in the middle of the viaduct - with the private
property to the north and JCOS property to the south.
• Climbing areas are accessed along the concrete
viaduct of Welch Ditch. Climbers often gather with
their equipment on the edge of the viaduct path, which
can cause congestion on busy hiking days.
• South of the mouth of the canyon area, a narrow
drainage culvert simultaneously functions as a dark
and ad hoc trail access under US Hwy 6. On the north
side of Clear Creek, the Clear Creek Trail provides a
much safer and more open connection under US Hwy
6.
Unique amenities to be enhanced and preserved:
• A trail in the oxbow around Tunnel 1 takes visitors to
the most secluded portion of the park because it is
hidden and separated from vehicle traffic. Along this
portion of the trail, several bench areas have become a
popular stopping and gathering place for visitors.
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Popular climbing access area (Canal and
Twilight Zones). The walking trail is between
the wall and the rock form - creating a
potential use conflict are between climbers
and walkers.

Popular beach recreation area at Tunnel 1

EXISTING CONDITIONS

Undeveloped CDOT R.O.W. area

Trail along Church Ditch (existing
maintenance road). This road needs to
accommodate both trail users and ditch
maintenance vehicles.
Clear Creek Trail underpass at Hwy 6

US Hwy 6 parking area. This area is poorly
organized and encourage dangerous parking
and access movements along the highway.

Trail along creek

Culvert crossing under US Hwy 6. While not
officially in the project area, this is an important
pedestrian connection for those making a loop
near the Chimney Gulch drainage/trail.

Evergreen Bridge

Dangerous (unsanctioned) access
between parking and trail

Ditch/trail straddles property line with private
property. In some locations, excessive tree
and shrub growth in the ditch force trail users
to walk through private property.
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MASTER PLAN VISION

Key Goals of the Plan
The mouth of the canyon is a truly important component of
Jefferson County’s open space system. It provides a great
variety of world-class open space experiences, from wideopen majestic vistas to intimate stream side moments, active
recreational activities like trail running and rock climbing,
to contemplative pursuits such as wildflower and wildlife
viewing, and learning about the history and challenges of the
early settlers. In addition, the site’s position at the mouth of
Clear Creek Canyon, and its proximity to numerous regional
JCOS parks make it a key piece of the regional open space
network.
All this great potential is balanced by the site’s significant
constraints of access, sensitive natural resources, and
limited area for the development of visitor facilities. In
developing recommendations for this rich and important
area, it is imperative to maintain a perspective that takes
a broad view of the special qualities of the area, and
to endeavor to find a balance between opening up this
incredible place for the citizens of the Front Range to
experience, while also preserving this one-of-a-kind natural
and historical resource for future generations. Touching base
with the goals and mission of Jefferson County Open Space,
this plan seeks to assist the County in:

Figure 17. View from Welch Ditch Trail overlooking the project area
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• Practicing responsible management of its human,
natural, historical, park and financial resources.
• Providing quality experiences for its customers, visitors,
participants, staff and volunteers.
• Exchanging information and foster collaboration to
produce the best possible results.
To guide the specific recommendations for this master plan,
the team developed the following design principals:
Balance Recreational Development and Protection of the
Park Resource
Due to its central location, its impressive attractions, and
the pending development of the continuation of the P2P
Trail through the site to the Tunnel 1 area, the mouth of
the canyon area will inevitably experience an increase in
the level of visitors, exceeding its already high levels of
use. Design for the site must anticipate this use and be
proactive in protecting the site, and creating a framework for
a sustainable future. In addition, historic elements should
be protected, and at the same time integrated as functional
and important components of the mouth of the canyon
experience:

project area. Access to sensitive natural areas must be
limited to protect habitat and prevent impacts. This is
particularly true for the sensitive riparian habitat areas
along Clear Creek, as these are easy to access, naturally
attractive to people, and particularly sensitive to overuse.
Develop the Mouth of Clear Creek Canyon as a Gateway
to Clear Creek Canyon Park
As mentioned previously, the mouth of the canyon is
strategically located at the gateway to the Clear Creek
Canyon Park, one of the most important open space parks
in the state. The site is the best opportunity to create a
strong identity for the Clear Creek Canyon Park, as it sits
prominently at the entry to the canyon, and it offers some
of the few sites in the entire canyon to develop accessible
visitor facilities. It is also strategically located near other
JCOS parks, creating a regional nexus of opportunity to
provide access to multiple destinations. Specific objectives
include:

displays, and general visitor information. The parking
lot should be large enough to serve the already high
parking demand (around 80 to 100 spaces), and should
be designed with a turn around, and with considerations
for potential future use as a hub of a potential Clear
Creek Canyon Park transportation system, which may be
required in the likely scenario where parking demand in
the canyon outstrips supply. (The system could include
shuttle service up the canyon provided by circulating
small buses and vans to existing and future trailheads
including Mayhem Gulch, Huntsman Gulch, the Big
Easy Recreation Area, and even Clear Creek County
destinations.)
• Develop a unique park identity through the use of
monumentation, signage (identity, wayfinding, and
interpretive), and site furnishings that would be used
throughout the mouth of the canyon, and the entire
CCCP. Gateway monuments could be combined with the
potential development of a pedestrian bridge across US
Hwy 6 near the proposed trailhead/visitor center to create
a dramatic and memorable entrance to the Canyon.

• Where possible, site development should focus
recreational facilities in the more resilient areas of the

• Establish a major trailhead for the Mouth of Clear
Creek Canyon and off of US Hwy 6 near its intersection
with Hwy 93. This facility should include a parking
lot, restroom, picnic areas, overlooks, and a small
information/visitor center with maps, interpretive

Strengthen and Extend the Regional trail network, with
connections to Tunnel 1, City of Golden, School of Mines,
and other JCOS parks (Windy Saddle & Mt. Galbraith)
The mouth of the canyon is strategically located between

Figure 18. Balance of recreation and nature

Figure 19. Trailhead example

Figure 20. Unique Park Identity
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Windy Saddle, Mt. Galbraith Park, Tunnel 1, and Golden’s
Lions Park. Trail connections to all of these adjacent uses
should be created and/or strengthened. Specific trails
recommendations include:
• Develop the P2P Trail Extension to Tunnel 1. This
will be a hard surface, multi-use trail connecting the
City of Golden’s Clear Creek Trail from the end of the
existing concrete trail on the east side of the US Hwy
6 underpass in Golden to the Tunnel 1 recreation
area, and beyond. The trail should be located above
Clear Creek’s 10-year flood event wherever possible,
located to minimize environmental impact, and should
provide access to open space and river activities along
the trail (fishing, walking, nature viewing). The trail
should be ADA (American Disability Act) accessible
whenever possible, and should meet the US Forest
Service Trail Accessibility Guidelines and the US Forest
Service Outdoor Recreation Accessibility Guidelines
at a minimum. ADA access between the trailhead and
the trail should be easily accessible from the proposed
parking lot/trailhead along US Hwy 6, and should also
provide ADA accessibility to the proposed parking area
near Tunnel 1 on north side of Clear Creek. The trail shall
be located to provide views and access to the creek,
but should not consistently follow the creek edge (if

possible) to minimize the impacts to the riparian habitat.
• Restore and open up the entirety of the Welch Ditch
Trail to public use. This existing trail and former water
ditch will be restored, repaired, and improved to provide
a walking trail to complement the P2P multi-purpose
trail. This trail will extend to the western limits of Welch
Ditch at its diversion at the Tunnel 1 oxbow area, to the
southeastern limits of the mouth of the canyon project
area and further south, through the Colorado School of
Mines property to Chimney Gulch, where connections
can be made to Windy Saddle Park via the Chimney
Gulch Trail, and to the City of Golden / Colorado School
of Mines campus via the existing culvert under US
Hwy 6. A rustic suspension bridge over Clear Creek,
and connecting the Welch Ditch trail to the P2P Trail is
proposed to improve access and walking loop options at
the Tunnel 1 oxbow area.
• Explore a connection to Mt. Galbraith Park (long range
planning opportunity). Investigate a trail connection
from the mouth of the canyon trailhead /parking lot to
Mt. Galbraith open space via a new pedestrian bridge
over US Hwy 6. This bridge could also be developed as
part of the canyon mouth trailhead/visitor center area,
and integrated with the Canyon Gateway monuments
mentioned above. This trail connection would require
the development of a new trail along Hwy 93 heading

north, behind the existing subdivision, to connect to
the Nightbird Gulch Trail at Mt. Galbraith Park. There
is also an opportunity to develop a new trail along the
north side of US Hwy 6 that heads west to the former
Bertrand Quarry location at Mt. Galbraith Park, a popular
recreational destination which currently has poor access
and parking.
• Additional trails in the mouth of the canyon area should
be limited. (One exception being a proposed pedestrian
loop through the riparian area just east of the Evergreen
Bridge on the south side of the creek.)

Mouth of Clear Creek Canyon Master Plan
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Parking lot with trail access

Components of the Master Plan

1

2

3

4
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P2P Trail (See pages 26-27 for detailed map)
The P2P Trail is the spine of Clear Creek Canyon Park and will ultimately
connect Golden to the I-70 corridor and beyond, and will be an
attraction of statewide significance. The concrete trail will be 10’-12’
wide to accommodate for a variety of visitors such as bikers, runners,
and walkers.
Trailhead (Enlargement shown on page 24)
The Mouth of the Canyon is in desperate need of a safer parking lot and
access routes to the park. The proposed trailhead offers a full access
parking lot, a restroom facility, visitor information, and a picnic area
with trail signage and maps. A preliminary traffic engineering analysis
was conducted to determine the turn-in and turn-out requirements of
the parking lot. A single point of access provides a safe and highly
visible turn movement for drivers. The full study can be found in the
Appendix. The trailhead also serves as a gateway for Clear Creek
Canyon Park with the possible addition of the pedestrian bridge gateway
over US Hwy 6 as a future option to provide a connection to Mt.
Galbraith Park (see page 27 for more detailed information).
Welch Ditch Repairs and Improvements
As discussed in the existing conditions section, Welch Ditch is now
an important trail in the project area. Its variety of segments offer
an interesting experience including the historic wooden flume, the
concrete viaduct, pipe conduit, and natural channel/trail surface.
Interpretive signage along the trail provides the history of Welch Ditch
and the canyon. The proposed improvements shown on the adjacent
maps increase the safety for visitors by stabilizing the wooden
flume and adding handrail in steep areas. A Geotechnical Feasibility
Report was completed in 2016 to evaluate and provide stabilization
recommendations for the wooden flume. Six improvement alternatives
were provided, ranging in materials, construction complexity and costs.
See Appendix for more information. A suspension bridge connection
the Welch Ditch Trail and the P2P Trail, creating an important recreation
loop for the mouth of the canyon area. See Appendix for more
information.
Tunnel 1 Parking Lot (Parking Lot #2)
A parking lot is proposed near Tunnel 1 to serve existing recreational
uses (hiking, tubing, etc.) and future P2P access. To be safe, it is highly
recommended that the parking lot provide full vehicular access (exiting
and egress from/to both east and west bound directions). Please see
Appendix for improvement cost information.
Jefferson County Open Space

P2P Trail bridge

Tunnel 1 Parking Lot
(Parking Lot #2)

4

1

P2P Trail

Large riparian bench offers a place for
informal seating areas and creek access
Interpretive signage along Welch Ditch
Improve access and conditions for technical
climbing activities at fallen boulders

Welch Ditch Trail: Reopen trail long Welch Ditch wooden flume.
Structural and surface repairs required for safety.

3

Provide information seating at rock climbing
areas and separate main trail from climbing
gathering area

Welch Ditch

Typical ditch cross section. The existing
wooden structure should be retained
and repaired, with a hand rail added for
safety.

The removal of sediment, and the repair of damaged
planks in the ditch should be performed prior to reopening the ditch to the public in a safer condition.

Welch Ditch: Clear ditch in areas where overgrown and
relocate trail within the ditch alignment to provide a safer
experience for visitors
Suspension bridge: provides hiking loop

MASTER PLAN VISION

2

Creek Edge Access Control: Protect the
creek’s riparian edge by creating designated
access points and restricting unauthorized
access between trail and creek. Reinforce
the creek banks with boulders to allow water
access.

P2P Trail

3

Trailhead

1

Welch Ditch

Develop trail on JCOS property: In areas with split
ownership of ditch, develop trail on south (JCOS)
side of ditch and elevate above drainage in ditch.

Example of potential culvert improvements
(Shown: Mayhem Gulch dual underpass)

Nature walking loop in low riparian area
Existing creek edge access control in
Grant Terry Park

Property
line/
boundary
Railroad
ties at
boundary
Proposed
soft
surface
trail

Railing along the Welch Ditch concrete conduit
improves safety

Proposed
railing
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P2P Trail Details

a
b

Ramp to Church Ditch Road (Sta 0-5)
Upon exiting the Hwy 93 underpass, the P2P Trail ramps up to join the
Church Ditch maintenance road. This segment can take advantage of
the existing retaining walls to help gain the necessary elevation to the
ditch.
Church Ditch Maintenance Road (Sta 5-18)
The P2P Trail follows the existing Church Ditch maintenance road.
The trail will be widened and accommodate a gravel shoulder for
maintenance vehicles. Retaining walls will be required on the south
side of the trail in some areas.

c

Evergreen Bridge - Existing (Sta 18-20)
The P2P Trail will utilize the existing Evergreen Bridge to cross Clear
Creek, offering beautiful views into the canyon.

d

Narrow South Bank (Sta 22-33)
After a gentle and wide bench, this segment transitions to a 150’
narrow and steep corridor, resulting in the trail to be perched into the
slope.

e

Creek Bench (Sta 33-46)
An expansive bench area contrasts the adjacent steep conditions of the
canyon and provides a space for additional recreation opportunities.
Very large boulders that have tumbled down off the cliffs create an
interesting climbing challenge.

f

Roadside Embankment (Sta 46-59)
The trail crosses back to the north side of the creek via a new
pedestrian bridge and runs along a low riparian bench below the
proposed parking lot. The trail ramps up to the roadway embankment as
this is very narrow between Hwy 6 and the creek.

g

Oxbow Trail (Sta 59-80)
The P2P Trail will follow the existing soft surface (and old railroad bed)
trail around the oxbow. This segment of the trail takes visitors along a
secluded, special experience away from the highway.
Please see Appendix for improvement cost information.
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The Proposed P2P Trail Pedestrian Bridge

e

Proposed Tunnel 1 Parking Lot (Parking Lot #2)
Trail connection between parking
lot and the P2P Trail

f

WEL

Large rock outcrops provide a potential
abutment location for a trail bridge across
Clear Creek between segments 5 and 6.

The P2P Trail ties into the
existing oxbow trail
Through Segment f, the trail could be benched
into the bank below US Hwy 6

End of the P2P
Trail segment

g
Suspension bridge will
connect the P2P Trail with the
Welch Ditch trail.

d

The P2P Trail will follow the existing soft
surface trail alignment.

ITC
CH D

H TR

AIL

The trail through the River Bench area can
be built on grade. Trail to be aligned to stay
above the 10-year floodplain level.

Large fallen boulders provide as
rock climbing/bouldering areas.
The trail will provide safe access to
this recreational area.

MASTER PLAN VISION
The P2P Trail will slope up next to existing
retaining walls along US Hwy 6 to get out of
the floodplain

d

c
b

In the Narrow South Bank segment, the trail
will require significant retaining walls to bench
into the steep bank. Elevation of the trail must
be above the 10-year floodplain level.

Heading west from the Evergreen Bridge, the
P2P Trail follows an existing social trail.

a

After following the Church Ditch in segment
b, the trail will cross Clear Creek at the
Evergreen Bridge, and continue west on the
south side of the creek.

The beginning of the P2P Trail and connection
to the Clear Creek Trail east of the US Hwy 6
underpass

The P2P Trail will follow the existing soft
surface trail/maintenance road next to
Church Ditch. Much of this segment will
require moderate height retaining walls to
accommodate the trail width. Example of P2P Trail runs parallel to Church Ditch with a gravel
typical cross section shown to the right. shoulder for maintenance truck pull-off area

Railing
Concrete
trail
Gravel
shoulder

Existing slope - widen existing
ditch access road
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Supplementary Maps
Trail to

Mt. G

albrait

h Qua

rr y

Screening berm
Picnic areas
Park signage/visitor info area
Re-striping and highway modifications
to create full-access intersection to
parking lot.

Potential connection to
Mt. Galbraith Park

Existing stairs at Evergreen Bridge and example of
parking lot access steps
Restroom

Gateway/Pedestrian
Crossing
Turn-around
Parking lot

Rustic stone steps to soft
surface trail along creek

Rustic stone steps
from parking lot to
P2P access trail
Shared ditch
maintenance
road and P2P Trail

Stair access to P2P
Trail (bottom of stairs
at west edge of ditch
culvert)

P2P Trail

Existing soft surface
trail to remain

2
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Mouth of Clear Creek Canyon Trailhead
•
•
•
•
•
•

Parking lot (approximately 85 spaces)
Restroom
Picnic area (buffered from Hwy 6)
Park signage
Paved public access to P2P Trail
Stair access to trail

Jefferson County Open Space

Example of stairs for access from picnic trail to P2P Trail

MASTER PLAN VISION

Mountain Ridge
Neighborhood
Mt. Galbraith Nightbird Gulch Trail

Potential trail connecting Nightbird Gulch Trail to the
Mouth of Clear Creek Canyon
Potential pedestrian crossing across US 6
Potential trail to Mt. Galbraith Quarry Area
Mt. Galbraith
Quarry

P
Mouth of Clear Creek
Canyon

Future P2P Trail Segment

Trail Connections

Potential connections to Mt. Galbraith Park

Clear Creek Canyon Gateway

Conceptual illustration of gateway and pedestrian bridge/trail connection across Highway 6. This connection would allow visitors to the Mouth of Clear Creek Canyon
trailhead to access Mt. Galbraith Open Space safely and would create a highly visible gateway symbol for the Clear Creek Canyon Park.

Mouth of Clear Creek Canyon Master Plan
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APPENDIX
File and Literature Review of Clear Creek Canyon Mouth Master Plan
Jefferson County, Colorado
ERO Resources Corp.

TECHNICAL MEMORANDUM

RESULTS
The file search identified 15 previously conducted cultural resource surveys within a
.25 mile of the project area (Table 1, below). The majority of the previous surveys
were completed in related to Colorado Department of Transportation (CDOT)
(formerly known as the Colorado Department of Highways (CH)) or Jefferson County
projects. The previous surveys were focused along the US Highway 6 right-of-way
and on Jefferson County Open Space–owned lands and covered approximately 90
percent of the current project area; a small portion of the project area along the
southwest side of U.S. Highway 6 in the east extent of the project area has not been
previously surveyed.

FILE AND LITERATURE REVIEW OF
CLEAR CREEK CANYON MOUTH MASTER PLAN
JEFFERSON COUNTY, COLORADO
Prepared for:
Stream Design, LLC
June 2, 2016
Stream Design, LLC contracted ERO Resources Corporation (ERO) to perform a
cultural resource file and literature review of the area within Jefferson County Open
Space’s Master Plan for the Mouth of Clear Creek Canyon (project). The project
involves construction of a new hiking trail along the mouth of Clear Creek Canyon
near the City of Golden, Colorado. The results of the file and literature review will
provide Stream Design, LLC with information about the presence of archaeological
sites and historical buildings or structures that may be impacted by the project and a
summary of current regulatory requirements related to those resources. ERO assumes
the landowner or project proponent is responsible for obtaining all federal, state, and
local permits for construction of the project, and will assist in that capacity, if
necessary.

The file search identified 79 previously documented cultural resources within a .25mile radius of the project area; these resources and the trail alignment that intersects
their boundaries are listed in Table 2. Previously documented cultural resources in the
project area are all related to historical transportation, mining, and agriculture. Of the
previously documented resources, 9 are intersected by the proposed or alternative trail
alignments. Cultural resources evaluated for listing on the NRHP as needs data,
eligible, or supporting the eligibility of the entire linear resource are automatically
eligible for listing on the SRHP and should be avoided by construction activities. The
needs data, eligible, and supporting resources in the proposed (P) or alternative (A)
trail alignment are the Church Ditch (segment 5JF267.1 in P and A), the Clear Creek
Flume (5JF1778, P), and Tunnel No. 1 of US Highway 6 (5JF2638.2, P).

PROJECT AREA
ERO conducted the file and literature review on a project area that encompasses
approximately 1.55 miles of Clear Creek Canyon from State Highway 93 west along
Clear Creek. The project area includes the entirety of the canyon and is 222.7 acres.
ERO’s file search included the entire geographical extent of the canyon and an
additional .25 mile buffer to accommodate future trail alignment revisions in order to
consider all potential direct and indirect impacts ground-disturbing activities may have
on cultural resources. The legal locations are Sections 28, 29, 32, and 33, Township 3
South, Range 70 West of the 6th Principal Meridian (Figure 1, attached).

Denver
1842 Clarkson St.
Denver, CO 80218
303.830.1188

Durango
1015 ½ Main Avenue
Durango, CO 81301
970.422.2136

Hotchkiss
P.O. Box 932
161 South 2nd St.
Hotchkiss, CO 81419
970.872.3020

Idaho
4001 East Main Street
Emmett, ID 83617
208.365.7684
www.eroresources.com

ERO completed a cursory review of historic maps and public records to identify any
potential cultural resources not listed in the OAHP records. Historical US Geological
Survey maps, General Land Office, and assessor records demonstrate that structural
cultural resources common in the project area have been previously documented
(Table 2).
SUMMARY
The file search results demonstrate that approximately 90 percent of the project area
has been previously surveyed and 9 previously recorded cultural resources are
intersected by the proposed or alternative trail alignments (Table 2); three of which are
needs data, eligible, or supporting the eligibility of the entire linear resource for
listing on the NRHP (5JF267.1 (P and A), 5JF1778 (P), and 5JF2638.2 (P). The needs
data, eligible, or supporting resources should be avoided by potential grounddisturbing activities associated with trail construction.

METHODOLOGY
The purpose of the cultural resource file and literature review is to determine whether
any cultural resources listed on or eligible for listing on the National Register of
Historic Places (NRHP) or State Register of Historic Places (SRHP) could be
impacted by the proposed project. A “cultural resource” is defined as an
archaeological site or structure or building constructed 50 or more years ago. To assist
with project planning and potential consultation obligations under Section 106 of the
National Historic Preservation Act (NHPA) (36 CFR 800), the State Register Act,
CRS 34-80.1-104, or Section 31 of the Jefferson County Land Development
Regulations, ERO reviewed the previous cultural resource surveys and resource
documentation completed in the project area by conducting a file and literature review
with the Office of Archaeology and Historic Preservation (OAHP) on May 27, 2016
(File Search No. 19447). The results of the file search are described below and are
depicted on Figures A1 and A2 (attached).

Consultants in
Natural Resources
and the Environment
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June 2, 2016

Should a federal, state, or county agency become involved in the project, an intensive
pedestrian cultural resource survey, documentation of all intersected resources, and
consultation with the Colorado State Historic Preservation Office would be required to
determine project effects per 36 CFR 800 or CRS 34-80.1-104, respectively. Jefferson
County could also participate in the review of cultural resources per Section 31 of the
Jefferson County Land Development Regulations. Should the project result in
physical impacts to any resources listed, eligible, or potentially eligible for listing on
the NRHP or SRHP, and an adverse effect determination, additional mitigation (e.g.,
excavation, construction monitoring, advanced documentation, and/or public
interpretation) would be required following consultation on the survey report.
ERO Project #6532
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Please feel free to contact ERO with any questions you may have in reference to the
file and literature review results and additional work potentially needed for NHPA,
State Register Act, or Jefferson County consultation.

Table 1. Previous cultural resource surveys within a .25-mile radius of the
project area.
OAHP
Survey No.
JF.CH.NR17

Certification of Results

JF.CH.NR3
JF.CH.NR32

________________________

JF.CH.R17

Abigail Sanocki
ERO Resources Corporation
Historical Archaeologist

JF.CH.R3
JF.CH.R43
JF.CH.R48

Attachments:
Figure 1, project area.
Figures A1 and A2, OAHP file search results.

JF.LG.R18
JF.LG.R31
JF.LG.R32
JF.LG.R33
JF.LG.R4
JF.LG.R44
JF.LG.R59
MC.CH.R13

ERO Project #6532
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ERO
Resources
Corporation

ERO Project #6532

Report Title
Archaeological Survey Along Clear Creek Canyon, Jefferson County
(HES 0001(31))
Archaeological Survey Of The Golden Bypass, Project RS 0093(3)
A Cultural Resource Survey Along U.S. Highway 6 South of State
Highway 58, Jefferson County, Colorado (FC(CX) 006-1(54))
(ORIGINAL AND ADDENDUM)
Cultural Resources Inventory Along the State Highway 93 Golden
Bypass, Jefferson County, Colorado (C 0931-017)
Survey Report Project Hos 0001(27) Lariat Loop Road, West of
Golden, Colorado Department of Highways
City of Golden U.S. 6 Bike Path from C470 to Clear Creek: Cultural
Resources Inventory, Jefferson County, Colorado
Project RS 0093(3), State Highway 93, Golden Gate Canyon Road to
State Highway 58
Class III Cultural Resource Inventory of the Mount Galbraith Open
Space Park, Jefferson County, Colorado
Class III Cultural Resource Inventory of the Proposed Windy Saddle
Open Space Park, Jefferson County, Colorado
Class III Cultural Resource Inventory of the Proposed Clear Creek
Canyon Open Space Park, Jefferson County, Colorado
New Loveland Mine Site Class III Survey Golden, Jefferson County,
Colorado (CLG #08-98-1306-17)
Survey of Golden Historic Buildings, 1990
A Class III Cultural Resource Inventory of the Centennial Cone Open
Space Property, Jefferson County, Colorado. (SWCA 3898-7379)
Historic Buildings Reconnaissance Survey, Golden, Colorado 200203, Final Survey Report (08-02-17535-017)
Results of a Cultural Resource Inventory of the Proposed W470
Right-Of-Way Corridor, Boulder, Broomfield, and Jefferson
Counties, Colorado

Resources Identified
within the Project
Area
None
None
None
None
None
None
5JF267.1 & 5JF269
5JF1201, 5JF1215, &
5JF1216
5JF1725
5JF1778
None
None
5JF2338
None
None

ERO
Resources
Corporation
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Table 2. Previously identified cultural resources within a .25-mile radius of the
project area.
Resource
Number
5JF9
5JF26
5JF267.1

Hall-Woodland Cave
Chimney Gulch Site
Church Ditch Segment

Field eligible (1997)
No assessment (1976)
Officially eligible (2006)

5JF267.7

Church Ditch Segment

Field not eligible (2001)

5JF269
5JF322

Colorado Central Railroad Bed
Twelfth Street Historic Residential
District
John Collum Duplex

Officially not eligible (1981)
Listed on NRHP (1983)

5JF322.14
5JF322.15
5JF322.16
5JF322.17
5JF322.18
5JF322.19
5JF322.20
5JF322.21
5JF322.22
5JF322.23
5JF322.24

ERO Project #6532

Resource Name/Type

John Collum House
R.W. Maddox House
Single dwelling
Soren Sorensen House
John Parson House
Single dwelling
Simon Parshall House
Multiple dwelling
George West House
Ella Felt House

5JF322.25

Dr. Samuel T. Floyd House

5JF322.26

Charles C. Welch House

5JF322.27

William Jester House

5JF322.28

Single dwelling

5JF322.29

George C. Coleman House

5JF322.30

John Titus House

5JF322.31

A.M. Defrance House

5JF322.32

George Kimball House

5JF322.33

Charles H. Case House

5JF322.34

M.C. Kirby House

SRHP/NRHP Eligibility

Field eligible (1992); field assessment
contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field eligible (1992); field assessment
contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); contributes to
district (1983)
Field not eligible (1992);
noncontributing to district (1983)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992);
noncontributing to district (1983)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); contributes to
district (1983)
Field not eligible (1992); contributes to
district (1983)

Resource
Number

Intersected
Alignments
None
None
Proposed &
alternative
Proposed &
alternative
Proposed
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Resource Name/Type

5JF322.35

Single dwelling

5JF322.36

Single dwelling

5JF322.37

Single dwelling

5JF322.38

Single dwelling

5JF322.39

Clifford Holbrook House

5JF322.40

Single dwelling

5JF322.41

C.A. Clark House

5JF322.42

Fred Robinson House

5JF322.47

Elmus Smith House

5JF322.48

Joseph Remington House

5JF322.49

Bradway House

5JF322.50

Single dwelling

5JF322.51

Single dwelling

5JF322.52

Single dwelling

5JF322.53

George Knowles House

5JF322.54

Single dwelling

5JF322.55

George Knowles House
Lariat Trail Scenic Mountain Drive,
Lariat Loop Road, Lookout Mountain
Road

5JF446

None
5JF821

None

5JF848.5

None

White Ash Mine, New Loveland Mine
Welch Ditch Segment

None
5JF848.6
5JF848.8

None
None

5JF849
5JF1195
5JF1196
5JF1197
5JF1199

None
None
ERO
Resources
Corporation

Welch Ditch Segment
Welch Ditch Segment, Golden Ditch
Colorado School of Mines Research
Institute (CSMRI)
Historical isolated find
Historical isolated find
Historical isolated feature
Historical isolated feature
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SRHP/NRHP Eligibility
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992);
noncontributing to district (1983)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992);
noncontributing to district (1983)
Field not eligible (1992); contributes to
district (1983)
Field eligible (1992); field assessment
contributes to district (1992)
Field not eligible (1992);
noncontributing to district (1983)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); contributes to
district (1983)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992); contributes to
district (1983)
Field not eligible (1992); field
assessment contributes to district (1992)
Field not eligible (1992);
noncontributing to district (1983)
Field not eligible (1992); field
assessment contributes to district (1992)
Listed on NRHP (1990)

Intersected
Alignments
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Field not eligible, destroyed/total
disturbance (1998); officially not
eligible (1991)
Officially eligible (2005); supports
eligibility of entire linear resource
(2015)
Officially eligible (2005); within
existing district – contributing (2001);
supports eligibility of entire linear
resource (2015)
Field eligible (2002)
Neither assessment nor date given.

None

Field not eligible (1997)
Field not eligible (1997)
Field not eligible (1997)
Field not eligible (1997)

None
None
None
None

None
None

None
None
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Resource
Number
5JF1201
5JF1208
5JF1210
5JF1215
5JF1216
5JF1725
5JF1734
5JF1778
5JF2241
5JF2338
5JF2589
5JF2591
5JF2631
5JF2636
5JF2637
5JF2638.1
5JF2638.2
5JF2638.5
5JF3917
5JF3918.1
5JF4376
5JF4771
5JF4774
5JF4781
5JF5190

Resource Name/Type
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SRHP/NRHP Eligibility

Intersected
Alignments
None
None
None

Historical isolated feature
Historical isolated feature
Historical isolated feature
Quarry
Mining Complex
Historical isolated feature
Historical isolated feature
Clear Creek Flume
Clear Creek Bridge, E-16-EF
Historical isolated feature
Various Features of Lookout
Mountain Road
Clear Creek Canyon Route General
Overview
Parfet Mine and Claypit, Triceratops
Trail at Parfet Prehistoric Preserve
Bridge abutment
Retaining wall
U.S. Highway 6 Segment

Field not eligible (1997)
Field not eligible (1997)
Field not eligible (1997)
Field not eligible (1997)
Field not eligible (1997)
Field not eligible (1998)
Field not eligible (1998)
Field needs data (1998)
Officially not eligible (2002)
Field not eligible (2000)
Field eligible (2001)

U.S. Highway 6 Tunnel, Tunnel No.1
(F-15-AY)
Old US Highway 6 Segment

Officially eligible (2002)

Brick foundation & stone wall
Unidentified Ditch
Paleontological
'Neighbors' Residence, Music Hall
Kerr Residence, Military Science,
Colorado School of Mines
Bradford Hall, Colorado School of
Mines
Harry D. Campbell Field. Athletic
Park, Brooks Field, Colorado School
of Mines

Officially not eligible (2006)
Officially not eligible (2006)
Field not eligible (2005)
Field not eligible (2009)
Field not eligible (2009)

Proposed &
alternative
None
None
None
None
None

Field not eligible (2009)

None

Field eligible (2013)

None

Alternative
None
None
None
Proposed
Proposed
None
None

Field eligible (2002)

None

Officially not eligible (2015)

None

Officially not eligible (2001)
Officially not eligible (2001)
Not eligible officially (2006)

None
None

Field not eligible (2005)
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NATURAL RESOURCES ASSESSMENT
CLEAR CREEK CANYON MOUTH
MASTER PLAN
JEFFERSON COUNTY, COLORADO

Executive Summary

Stream Design, LLC (Client) retained ERO Resources Corporation (ERO) to provide a
natural resources assessment for the Clear Creek Canyon Mouth Master Plan project in
Jefferson County, Colorado (study area). ERO assessed the study area for potential
wetlands and waters of the U.S., threatened and endangered species, and general wildlife
use. Below is a summary of the resources found at the study area and recommendations
or future actions necessary based on the current site conditions and federal, state, and
local regulations.
The natural resources and associated regulations described in this report are valid as
of the date of this report and may be relied upon for the specific use for which it was
prepared by ERO under contract to Stream Design, LLC. Because of their dynamic
natures, site conditions and regulations should be reconfirmed by a qualified consultant
before relying on this report for a use other than that for which ERO was contracted.

JUNE 9, 2016
Introduction

Stream Design, LLC (Client) retained ERO Resources Corporation (ERO) to provide a

natural resources assessment for the Clear Creek Canyon Mouth Master Plan project in
Jefferson County, Colorado (study area; Figure 1). The Client is preparing the Master
Plan on behalf of Jefferson County Open Space (JCOS). On April 27, 2016, ERO

Wetlands and Other Waters of the U.S. – Clear Creek flows east through the study
area and contains fringes to wide benches of wetlands along its banks. Clear Creek is a
tributary to the South Platte River and is considered a jurisdictional water of the U.S.
Indian Gulch, Chimney Gulch, and Church Ditch also occur within the study area and are
tributary to Clear Creek and, as such, they are likely jurisdictional waters of the U.S.
Any activities that would require placing dredged or fill material into Clear Creek, its
tributaries, or wetlands must comply with Section 404 of the Clean Water Act.

biologist Tony Romano assessed the study area for natural resources (2016 site visit).

Threatened and Endangered Species – Suitable habitat for two federally threatened
species (Preble’s meadow jumping mouse and Ute ladies’-tresses orchid) occurs in the
study area. ERO recommends coordinating with the U.S. Fish and Wildlife Service to
review the proposed trail alignments and what type of consultation would be required for
each alignment. Suitable habitat is also present in the study area for several Colorado
state-listed species including the northern leopard frog, bald eagle, and peregrine falcon..

resources, as well as current regulatory guidelines related to those resources. ERO

Migratory Birds and Other Wildlife – The study area provides potential nesting
habitat for migratory songbirds and raptors. If any active nests are found in the study
area, any work that would destroy the nests should not be conducted until the birds have
abandoned the nests. If possible, ground-clearing activities should occur outside of the
April 1 through August 31 migratory bird breeding season. If construction activities
would occur during the migratory bird breeding season, a nest survey should be
conducted immediately prior to construction. The study area provides habitat for a
variety of large mammals including mule deer, elk, bighorn sheep, mountain lion, and
black bear. It is unlikely that habitat for these species would be adversely affected by
project activities.

During this assessment, activities included a review of potential wetlands, identification
of potential federally threatened and endangered species habitat, and identification of
other natural resources. ERO did not conduct jurisdictional wetland delineations during
this assessment. This report provides information on existing site conditions and
assumes the landowner is responsible for obtaining all federal, state, and local permits for
construction of the project.

Project Description

JCOS is proposing to expand and construct a trail within the study area as part of the

Peaks to Plains Trail. JCOS is currently exploring two trail alignments within the study
area (Figure 2). The primary trail alignment would expand the current trail on the north
side of Clear Creek in the northeast section of the study area and then cross Clear Creek
approximately 0.25 mile west of State Highway (SH) 93. The trail alignment would then
follow an existing terrace on the south side of Clear Creek before crossing Clear Creek
again and then staying on the north side for the remainder of the study area. The second
alternative alignment would have the trail stay on the north side of Clear Creek and south
of U.S. Highway 6 (US 6) through the entire study area.

ii
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Site Description

The study area is in Sections 28, 29, 32, and 33, Township 3 South, Range 70 West of

the 6th Principal Meridian in Jefferson County, Colorado (Figure 1). The UTM
coordinates for the approximate center of the study area are 479132mE, 4400142mN,
Zone 13 North. The latitude/longitude of the study area is 39.750935°N/105.243589°W.
The elevation of the study area is approximately 6,185 feet above sea level.
The study area consists of approximately 222 acres of land within the Clear Creek
drainage located west of the intersection of US 6 and SH 93. Clear Creek flows west to
east through the center of the study area. US 6 is located north of the Clear Creek
channel. Church Ditch takes water from Clear Creek approximately 0.63 mile upstream
of SH 93 within the study area (Photo 1). Indian Gulch, a narrow tributary that originates
north of the study area, joins Clear Creek approximately 0.65 mile upstream of SH 93
within the study area (Figure 2). Welch Ditch, an abandoned ditch, is located along the
south border of the study area (Photo 2).
The study area is characterized by steep canyon walls and large rock outcrops that
support a mixture of woodlands, shrublands, and grassland areas. A narrow riparian
corridor occurs along the channel of Clear Creek (Photo 3). Vegetation in the riparian
area is dominated by an overstory of plains cottonwood (Populus deltoides) and box elder
(Acer negundo) trees and a shrub layer that supports a variety of species including water
birch (Betula occidentalis), thinleaf alder (Alnus incana), chokecherry (Prunus
virginiana), American plum (Prunus Americana), western serviceberry (Amelanchier
alnifolia), and sandbar willow (Salix exigua). Dominant herbaceous species in the

converted into a hiking trail that is used to access recreation climbing areas within the
study area.
North of US 6, the study area supports grasslands on steep slopes that are dominated
by a mixture of native and nonnative grasses and annual weed species with patches of
shrubs occurring in shallow gulches (Photo 6). Common alyssum (Alyssum simplex) was
the most prevalent species observed in the grassland areas during the 2016 site visit.
Other common species included needle and threadgrass (Hesperostipa comata), sideoats
grama (Bouteloua curtipendula), threeawn (Aristida purpurea), and smooth brome
(Bromus inermis). Indian Gulch along the north side of US 6 supports a narrow riparian
community and potential wetlands.
The study area also extends southeast out of the canyon mouth and along SH 93.
This portion of the study area contains Chimney Gulch, which is an intermittent drainage
that has a connection to Clear Creek. Riparian vegetation and potential wetlands occur
along Chimney Gulch and are dominated by Russian olive (Elaeagnus angustifolia),
sandbar willow, chokecherry, smooth brome, and broadleaf cattail (Typha latifolia).
Rydberg’s twinpod (Physaria vitulifera), a Colorado endemic plant species, was
observed throughout the study area, primarily on dry south-facing slopes. Myrtle spurge
(Euphorbia myrsinites), a Colorado List A Noxious Weed, was observed on steep slopes
north and south of the riparian corridor of Clear Creek.

Wetlands and Waters of the U.S.

riparian area include smooth brome (Bromus inermis), redtop (Agrostis gigantea), arctic

Background
The Clean Water Act (CWA) protects the physical, biological, and chemical quality

rush (Juncus arcticus), and common spikerush (Eleocharis palustris) (Photo 4).

of waters of the U.S. The U.S. Army Corps of Engineers’ (Corps) Regulatory Program

South of Clear Creek, the study area consists of steep slopes and large rock outcrops.
The slopes are dominated by a variety of tree and shrub species including box elder,
Douglas fir (Pseudotsuga menziezii), western serviceberry, mountain mahogany
(Cercocarpus montanum), and wax currant (Ribes cereum) (Photo 5). The upper slopes
in this area are primarily dominated by mountain mahogany. Welch Ditch, which runs
west and east along the slopes south of Clear Creek, is no longer active and has been
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administers and enforces Section 404 of the CWA. Under Section 404, a Corps permit is
required for the discharge of dredged or fill material into wetlands and other waters of the
U.S. The Corps defines waters of the U.S. as all navigable waters and their tributaries, all
interstate waters and their tributaries, all wetlands adjacent to these waters, and all
impoundments of these waters. In 2007, the Corps issued guidance in response to the
Supreme Court ruling in the consolidated cases of Rapanos v. United States and Carabell
v. U.S. Army Corps of Engineers (Rapanos) stating that the Corps considers traditionally
3
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navigable waters (TNWs), wetlands adjacent to a TNW, and tributaries to TNWs that are
relatively permanent waters (RPWs) and their abutting wetlands to be jurisdictional
waters. Other wetlands and waters that are not TNWs or RPWs will require a significant
nexus evaluation to determine their jurisdiction. A significant nexus evaluation assesses
the flow characteristics and functions of a tributary and its adjacent wetlands to determine
if they significantly affect the chemical, physical, or biological integrity of downstream
TNWs. On May 27, 2015, the Corps and Environmental Protection Agency (EPA)
jointly published a final rule defining the phrase “waters of the United States” under the
federal CWA. However, on October 9, 2015, the United States Court of Appeals for the
Sixth Circuit halted implementation of the proposed rule nationwide. Therefore, the
Corps currently bases its jurisdictional determinations on the 2007 guidance. While ERO
may provide its opinion on the likely jurisdictional status of wetlands and waters, the
Corps makes the final determination of jurisdiction based on the current rulings.
Site Conditions and Regulations
ERO assessed the study area for potential isolated wetlands, jurisdictional wetlands,
and other waters of the U.S. Descriptions of potential waters of the U.S. and the potential
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Recommendations
Clear Creek is tributary to the South Platte River, a TNW. Because of its connection
to the South Platte River, Clear Creek and its adjacent wetlands are considered
jurisdictional waters of the U.S. Prior to work being performed on Clear Creek, a
wetland delineation should be conducted and a report should be submitted to the Corps
for its review. A CWA Section 404 permit would be required for any proposed work that
would impact Clear Creek or its abutting wetlands. The primary trail alignment (Figure
3) includes construction of two new stream crossings of Clear Creek and likely would
require a Section 404 permit. If the trail would require paralleling and impacting the
OHWM of Clear Creek, a Section 404 permit would be required. Construction of the
crossings would likely fall under one or more Nationwide Permits (NWPs). If more than
300 linear feet of the OHWM would be impacted by the trail, an Individual Permit would
likely be required.
Indian Gulch
Indian Gulch is an intermittent drainage that originates northwest of the study area
and joins Clear Creek approximately 0.65 mile upstream of SH 93 (Figure 3). Water was

regulations affecting these resources are provided below.

flowing in Indian Gulch during the 2016 site visit. Emergent and scrub shrub wetlands

Clear Creek
Within the study area, the Clear Creek channel varies from 30 to 60 feet wide. Water

cattail, sandbar willow, and common spikerush (Photo 7).

was flowing in Clear Creek during the 2016 site visit. Potential wetlands along Clear
Creek occur on wide terraces located just above the elevation of the creek or as 1- to 4foot-wide fringes on the toe of the channel banks (Figure 3). Wetlands in the study area
are divided into two vegetation communities – emergent and scrub shrub. Emergent
wetlands are dominated by redtop, common spikerush, arctic rush, and smooth horsetail
(Equisetum laevigatum). Scrub shrub wetlands are dominated by sandbar willow, water
birch, and common spikerush. Emergent wetlands were found along the fringe of the
creek banks, within 4 feet of the ordinary high water mark (OHWM). Scrub shrub
wetlands were found along cut banks and on terraces above the OHWM. Portions of the
banks along Clear Creek are eroded or steep, with little to no vegetation.

4

were observed in Indian Gulch and the dominant wetland species included broadleaf

Recommendations
Because of its connection to Clear Creek, Indian Gulch and its adjacent wetlands are
likely considered jurisdictional waters of the U.S. Prior to work being performed on
Indian Gulch, a wetland delineation should be conducted and a report should be
submitted to the Corps for its review. A CWA Section 404 permit would be required for
any proposed work that would impact Indian Gulch or its abutting wetlands. The
alternative trail alignment may cross Indian Gulch in the study area. It is likely the
crossing of Indian Gulch could be covered under a NWP.
Chimney Gulch
Chimney Gulch occurs in the southeastern corner of the study area (Figure 3). It is an
intermittent drainage that has an eventual connection to Clear Creek. Water was flowing

5
Mouth of Clear Creek Canyon Master Plan

ix

APPENDIX
NATURAL RESOURCES ASSESSMENT
CLEAR CREEK CANYON MOUTH MASTER PLAN
JEFFERSON COUNTY, COLORADO

NATURAL RESOURCES ASSESSMENT
CLEAR CREEK CANYON MOUTH MASTER PLAN
JEFFERSON COUNTY, COLORADO

in Chimney Gulch at the time of the 2016 site visit and potential wetlands were observed

Neither trail alignment appears to impact Welch Ditch and, therefore, no further action

within the drainage.

would be required.

Recommendations
Because it has a surface connection with Clear Creek, Chimney Gulch is likely a

Threatened, Endangered, and Candidate Species

jurisdictional water of the U.S. and a CWA Section 404 permit would be required for any
proposed work that would impact Chimney Gulch. Neither trail alignment appears to
cross Chimney Gulch and, therefore, no further action would be required.
Church Ditch
Church Ditch originates approximately 0.63 mile upstream of SH 93 within the study
area (Figure 3). Church Ditch diverts water from Clear Creek and appears to terminate at
the Great Western Reservoir. If work is proposed that would affect Church Ditch, a
request for a Jurisdictional Determination should be submitted to the Corps to determine if

ERO assessed the study area for potential habitat for threatened, endangered, and

candidate species under the Endangered Species Act (ESA). Federally threatened and
endangered species are protected under the ESA of 1973, as amended (16 U.S.C. 1531 et
seq.). Significant adverse effects on a federally listed species or its habitat require
consultation with the U.S. Fish and Wildlife Service (Service) under Section 7 or 10 of
the ESA. The Service lists several threatened and endangered species with potential
habitat in the study area, or potentially affected by projects in Jefferson County (Table
1).

Church Ditch is a water of the U.S. The jurisdictional status of ditches is determined by
the Corps on a case-by-case basis.
Recommendations
The alternative trail may require piping a portion of Church Ditch. If Church Ditch is
determined to be jurisdictional, a Section 404 permit would be required for this activity.
Piping a portion of Church Ditch would likely fall under one or more NWPs. If Church
Ditch is determined to be nonjurisdictional, a CWA Section 404 permit would not be
required.
Welch Ditch
Welch Ditch occurs along the steep slopes south of Clear Creek (Figure 3). It was
originally constructed in uplands and previously transported water to Main Reservoir.
However, the portion of Welch Ditch within the study area no longer transports water and
has been converted to a hiking trail that is used to reach recreation climbing areas. No
water was flowing in Welch Ditch during the 2016 site visit and upland vegetation had
established through portions of its length, indicating it has not experienced recent flows.
Recommendations
Because Welch Ditch has been abandoned, it is unlikely to be considered jurisdictional
by the Corps. If work is proposed that would affect Welch Ditch, a request for a
Jurisdictional Determination should be submitted to the Corps to determine its status.
6
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Table 1. Federally threatened, endangered, and candidate species potentially found
in the study area or potentially affected by projects in Jefferson County.

area. The interior least tern, piping plover, whooping crane, pallid sturgeon, and western

Common Name

Scientific Name

Canada lynx

Lynx canadensis

Preble’s meadow jumping
mouse

Zapus hudsonius preblei

Interior least tern

**

Mexican spotted owl
Piping plover

**

Whooping crane

Pallid sturgeon

**

**

Pawnee montane skipper

Colorado butterfly plant

Sterna antillarum
athalassos

*
Status
Mammals
T
T
Birds
E

Strix occidentalis

T

Charadrius melodus

T

Grus americana

E

Scaphirhynchus albus

Hesperia leonardus
montana

Gaura neomexicana ssp.
coloradensis

Fish

E

Insects
T
Plants
T

Ute ladies’-tresses orchid

Spiranthes diluvialis

T

Western prairie fringed

Platanthera praeclara

T

orchid

**

Habitat
Climax boreal forest with a dense
understory of thickets and
windfalls
Shrub riparian/wet meadows

Sandy/pebble beaches on lakes,
reservoirs, and rivers
Closed canopy forests in steep
canyons
Sandy lakeshore beaches and
river sandbars

Suitable
Habitat
Present
No
Yes

No habitat
and no
potential to
affect
No habitat

No habitat
and no
potential to
affect
Mudflats around reservoirs and in No habitat
agricultural areas
and no
potential to
affect
Large, turbid, free-flowing rivers
with a strong current and gravel
or sandy substrate

No habitat
and no
potential to
affect

Open ponderosa pine woodlands
(6,000 to 7,500 feet); requires
blue grama and prairie gayfeather

No habitat

Subirrigated, alluvial soils on
level floodplains and drainage
bottoms between 5,000 and 6,400
feet
Moist to wet alluvial meadows,
floodplains of perennial streams,
and around springs and lakes
below 6,500 feet
Mesic and wet prairies, sedge
meadows

No habitat

the Platte River system. Based on ERO’s knowledge of the proposed project, there would
be no depletions to the South Platte River. If the project would result in new bodies of
open water, the Service may require a depletions consultation.
Potential habitat for Preble’s meadow jumping mouse (Preble’s), Colorado butterfly
plant (CBP), and Ute ladies’-tresses orchid (ULTO) is more prevalent within sites across
the Front Range. Because these species are more likely to be addressed by counties and
regulatory agencies, such as the Corps, a more detailed discussion is provided below.
Preble’s Meadow Jumping Mouse
Species Background
Preble’s was listed as a threatened species on May 13, 1998. On July 10, 2008, the
Service removed the Preble’s populations in Wyoming from the list of species protected
under the ESA. The Service also amended the listing for Preble’s to indicate the
subspecies remains threatened in the Colorado portion of its range. Under existing
regulations, either a habitat assessment or a full presence/absence survey for Preble’s is
required for any habitat-disturbing activity within areas determined to be potential
Preble’s habitat (generally stream and riparian habitats along the Colorado Front Range).
Typically, Preble’s occurs below 7,600 feet in elevation, generally in lowlands with
medium to high moisture along permanent or intermittent streams and canals (Meaney et
al. 1997). Preble’s occurs in low undergrowth consisting of grasses and forbs, in open

Yes

No habitat
and no
potential to
affect

*T = Federally Threatened Species, E = Federally Endangered Species.
**Water depletions in the South Platte River may affect the species and/or critical habitat in downstream reaches in
other counties or states.
Source: Service 2016.

The proposed project would not directly affect the Canada lynx, Mexican spotted owl,
or Pawnee montane skipper because of the lack of potentially suitable habitat in the study
8

prairie fringed orchid are species that are affected by continued or ongoing depletions to

wet meadows, riparian corridors near forests, or where tall shrubs and low trees provide
adequate cover (Service 1999; Meaney et al. 1997). Preble’s typically inhabits areas
characterized by well-developed plains riparian vegetation with relatively undisturbed
grassland and a water source nearby. Known populations of Preble’s occur within Clear
Creek Canyon approximately 7.5 miles upstream of the study area.
Potential Habitat and Possible Effects
ERO assessed the study area for potential Preble’s habitat. Known Preble’s
populations occur approximately 7.5 miles upstream of the study area. Trapping surveys
have previously been completed downstream of the study area, immediately east of SH

9
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93, and also along Chimney Gulch located in the southeast end of the study area (Ensight
Technical 1997; ERO 2000). These surveys failed to trap any Preble’s.
Within the study area, the riparian corridor of Clear Creek contains potentially
suitable habitat for Preble’s (Figure 4). The abundance of trees and shrubs along the
creek channel provide adequate cover and potential hibernacula (Photo 8). The
understory of the riparian corridor is well developed with a mixture of grass and forb
species that would be suitable for Preble’s. Human disturbance, primarily vehicle traffic
on US 6 and foot traffic along existing hiking trails, may discourage Preble’s from
occupying the study area. Areas of potentially suitable habitat have been identified on

NATURAL RESOURCES ASSESSMENT
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Potential Habitat and Possible Effects
The Service has not established survey guidelines for CBP; however, no suitable
habitat is present in the study area and no known occurrence of CBP has been
documented within Clear Creek Canyon. The study area does not contain the low
depressions or meandering stream channels where CBP is likely to occur.
Recommendations
If any activities are planned within the wetland or riparian habitat in the study area, a
threatened and endangered species habitat assessment should be submitted to the Service
providing site-specific documentation of the lack of CBP habitat in the study area.
Ute Ladies’-Tresses Orchid

Figure 4.
Recommendations
Areas of potentially suitable Preble’s habitat have been identified on Figure 4. If any
activities are planned within these areas, ERO recommends initiating consultation with
the Service to determine the actions required for approval of the project. The alternative
trail alignment avoids the majority of the potential Preble’s habitat in the study area and
the Service may agree the project would not likely adversely affect Preble’s with this
alignment (Figure 4). The primary trail alignment would cross through potential Preble’s
habitat. Trapping surveys could be completed to determine the presence or absence of

Species Background
ULTO is federally listed as threatened. ULTO occurs at elevations below 6,500 feet
in moist to wet alluvial meadows, floodplains of perennial streams, and around springs
and lakes where the soil is seasonally saturated within 18 inches of the surface.
Generally, the species occurs where the vegetative cover is relatively open and not
overly dense or overgrazed. Once thought to be fairly common in low-elevation
riparian areas in the interior western United States, ULTO is now rare (Service 1992a).
In Colorado, the Service requires surveys in areas of suitable habitat on the 100-

Preble’s or, alternatively, it could be assumed that Preble’s are present if formal

year floodplain of the South Platte River, Fountain Creek, and Yampa River, and their

consultation will be required for ULTO impacts (discussed below).

perennial tributaries; or in any area with suitable habitat in Boulder and Jefferson
Counties (Service 1992a). ULTO does not bloom until late July to early September

Colorado Butterfly Plant
Species Background
CBP is federally listed as threatened and is found in small areas in southeastern

(depending on the year) and the timing of surveys must be synchronized with blooming
(Service 1992b). ULTO is known to occur within Clear Creek Canyon, and suitable

Wyoming, western Nebraska, and north-central Colorado (Service 2004). CBP is a short-

habitat occurs in the study area, adjacent to the intersection of US 6 and SH 93.

lived perennial herb found in moist areas of floodplains. It occurs on subirrigated alluvial
soils on level or slightly sloping floodplains, and drainage bottoms at elevations from

Potential Habitat and Possible Effects
ERO assessed the study area for potential ULTO habitat and determined that suitable

5,000 to 6,400 feet. Colonies are often found in low depressions or along bends in wide,

habitat is present throughout the study area. Known populations of ULTO occur in the

active, meandering stream channels that are periodically disturbed. Historically, the main

mouth of Clear Creek Canyon and in Indian Gulch. Suitable ULTO habitat occurs in the

cause of disturbance was probably flooding (Service 2004). CBP flowers from June to

study area, adjacent to the intersection of US 6 and SH 93. Areas of potential ULTO

September and produces fruit from July to October (Spackman et al. 1997).

habitat are identified on Figure 4. Within the study area, ULTO has been previously
found throughout the Clear Creek floodplain on wide terraces and benches that are

10
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dominated by plains cottonwood trees, sandbar willow shrubs, and an understory of
grasses and rushes (Photo 9).
Recommendations
Consultation with the Service would be required for any activities that are proposed
within the potential ULTO habitat and that also have a federal nexus (i.e., if the project
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Table 2. State threatened, endangered, and species of concern potentially found in
the study area or with potential to be affected by the project.
Common Name

Scientific
Name

Status*

Northern leopard
frog

Rana pipiens

SC

Wetlands, streams, beaver ponds,
stock ponds, wet meadows, and
floodplains; typically clear streams
with sandy soils

Bald eagle

Haliaeetus
leucocephalus

SC

Trees near rivers and lakes; forages in
open water, at times in prairie dog
towns

may require multiyear ULTO surveys of the suitable habitat as part of the formal Section

Potential habitat

Potential habitat

American peregrine
falcon

Falco
peregrinus
anatum

SC

Open spaces associated with high
cliffs and bluffs overlooking rivers
and coasts.

Potential habitat

Birds

mitigation efforts the project proponents would need to follow to receive clearance from
the Service. The primary trail alignment crosses suitable ULTO habitat. The Service

Suitable Habitat
Present

Amphibians

has federal funding or if a Section 404 permit from the Corps is required). The
consultation process would determine what avoidance, minimization, and potential

Habitat

*

7 consultation that would be required for this alignment. The proposed alternative trail

SC = State Species of Special Concern.
Source: CPW 2016.

alignment avoids the majority of the potential ULTO habitat in the study area (Figure 4).

Northern Leopard Frog

The Service may agree the proposed alternative trail alignment is not likely to adversely
affect ULTO and formal Section 7 consultation may not be required. ERO recommends

Species Background
The northern leopard frog is listed as a Colorado species of special concern (CPW

avoiding potential ULTO habitat for any projects involving a federal nexus.

2016) and prefers the banks and shallow portions of marshes, wet meadows, ponds, lakes,

State Threatened, Endangered, and Species of Concern

ERO assessed the study area for potential habitat for state-listed threatened,

endangered, and species of special concern (Table 2). According to Colorado law (Colo.
Rev. Stat. Ann. §§ 33-2-102-106), the state must maintain a list of species determined to
be endangered or threatened within the state. State-listed wildlife species that are not
already protected under the ESA are protected under State Statute 33, which is regulated
by Colorado Parks and Wildlife (CPW).
The study area contains suitable or potentially suitable habitat for several state-listed
wildlife species. The potential habitat and possible effects on these species are described
in more detail below. No regulations currently exist for state species of concern.
However, if any species were to be listed during construction, state regulations could be
enforced.

and streams, particularly where rooted aquatic vegetation is present (Hammerson 1999).
The frogs prefer permanent water bodies and are a wide-ranging species known to
elevations of 3,355 meters (11,000 feet). Northern leopard frogs can range up to 5
kilometers (3 miles) and feed on insects, spiders, and worms. Worldwide and locally in
Colorado, amphibian populations have declined for reasons not well known.
Potential Habitat and Possible Effects
The riparian area along Clear Creek and Indian and Chimney Gulches all provide
potential habitat for northern leopard frog. No northern leopard frogs were observed
during the 2016 site visit. Projects that affect wetlands and riparian vegetation along the
above-listed waterways may reduce the availability of suitable habitat for northern
leopard frogs.
Bald and Golden Eagles
Species Background
Bald and golden eagles are protected under the Migratory Bird Treaty Act (MBTA)
and the Bald and Golden Eagle Protection Act, and the bald eagle is listed as a Colorado
species of special concern (CPW 2016). Most bald eagle nesting in Colorado occurs near

12
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lakes or reservoirs, or along rivers. Typical bald eagle nesting habitat consists of forests

100 meters (200 to 300 feet) in height with nearby water sources where prey is abundant

or wooded areas that contain tall, aged, dying, and dead trees (Martell 1992). Bald eagles

(Service 1984; Craig and Enderson 2004). As peregrine populations have expanded, they

typically seek aquatic habitat for foraging and prefer fish, although they also feed on

have accepted cliffs as low as 30 meters (100 feet) as suitable nesting sites (Craig and

birds, mammals, and carrion, particularly in winter (Buehler 2000; Sharps and Uresk

Enderson 2004). In the Rocky Mountains, nests can be found at elevations up to 3,600

1990). Prairie dogs provide a major food resource for bald eagles in Colorado

meters (11,811 feet) (White et al. 2002).

(Environmental Science and Engineering 1988; Kingery 1998). In the winter, bald eagles

Peregrines primarily prey on medium-sized birds including jays, doves, flickers,

communally roost in large trees for warmth and protection (Buehler 2000).

shorebirds, and songbirds. Preferred hunting areas include cropland, meadows, river

Potential Habitat and Possible Effects
According to the CPW, no known bald eagle nest sites occur within or near the study

bottoms, marshes, and lakes that attract abundant bird life. Peregrines may travel up to

area. Numerous trees provide perching opportunities for eagles and other raptors. This

falcons can be found in downtown Denver, along the foothills, and all the way to the

area experiences nearly continuous human activity, and construction in the study area

western border of Colorado.

would not appreciably increase the level of disturbance. CPW indicates that a golden
eagle nest occurs west of the study area. The rugged topography of the site provides
significant visual screening and the known golden eagle nest was not observable from the
study area. Thus, potential activities within the study area would not likely adversely
impact either species of eagles.

29 kilometers (17 miles) from nesting cliffs to hunting areas (Service 1984). Peregrine

Potential Habitat and Possible Effects
The study area contains suitable habitat for peregrine falcons, primarily for foraging
and migration purposes. The rock outcrops that top the steep slopes of the study area
may provide potential nesting sites; however, there are currently no known nest locations
within the study area. The study area experiences considerable human disturbance along

Peregrine Falcon

the existing trails and roads as well as recreational climbing activities on the exposed

Species Background
The peregrine falcon once ranged throughout North America (Service 1984). In

rock outcrops. It is unlikely that any proposed activities would have a negative impact on

1970, after significant population declines due largely to the effects of organochlorine

peregrine habitat in the study area.

pesticides (such as DDT) in the environment, the bird was federally listed as endangered.

Other Species of Concern

In 1999, however, after a considerable population increase, the falcon was removed from

Raptors and Migratory Birds
Migratory birds, as well as their eggs and nests, are protected under the MBTA. The

listing under the ESA. Additional causes for the sharp population decline are also
believed to include low breeding densities and reproductive isolation and reduced
availability of foraging habitat and avian prey (Finch 1992). Peregrines remain protected
under the MBTA and the CPW recommends applying spatial and seasonal buffers around
active nest sites (Colorado Division of Wildlife 2008). The peregrine falcon is listed as a
Colorado species of special concern (CPW 2016), a non-statutory category.
Peregrines use a variety of habitats for nesting, foraging, migrating, and wintering.
Nest sites are usually constructed on rugged, remote cliffs generally from 60 to more than
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MBTA does not contain any prohibition that applies to the destruction of a bird nest alone
(without birds or eggs), provided that no possession occurs during the destruction. While
destruction of a nest by itself is not prohibited under the MBTA, nest destruction that
results in the unpermitted take of migratory birds or their eggs is illegal and fully
prosecutable under the MBTA (Migratory Bird Permit Memorandum, Service, April 15,
2003). The regulatory definition of a take means to pursue, hunt, shoot, wound, kill, trap,
capture, or collect; or attempt to pursue, hunt, shoot, wound, kill, trap, capture, or collect.
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Under the MBTA, the Service may issue nest depredation permits, which allow a
permittee to remove an active nest. The Service, however, issues few permits and only
under specific circumstances, usually related to human health and safety. Obtaining a
nest depredation permit is unlikely and involves a process that takes from four to eight
weeks, at a minimum. The best way to avoid a violation of the MBTA is to remove
vegetation outside of the active breeding season, which typically falls between March and
August, depending on the species. Public awareness of the MBTA has grown in recent
years, and most MBTA enforcement actions are the result of a concerned member of the
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CLEAR CREEK CANYON MOUTH MASTER PLAN
JEFFERSON COUNTY, COLORADO

Other Wildlife

Suitable habitat for migratory songbirds occurs throughout the study area including

the riparian area along Clear Creek, as well as the grasslands, shrublands, and woodlands
that occur on higher slopes. Raptors likely forage in the riparian corridor and adjacent
uplands throughout the study area. Any wildlife using the creek, wetlands, or riparian
areas in the study area have likely become adapted to human disturbance due to the
prevalence of human activity (pedestrian and vehicle traffic) in the study area.
Portions of the study area overlap the overall range of several species including

community reporting a violation.

Aberts squirrel (Sciurus aberti), Brazillian free-tailed bat (Tadarida brasiliensis), bighorn

Potential Habitat
No raptor nests were observed during the 2016 site visit. The riparian vegetation in

sheep (Ovis canadensis), black bear (Ursus americanus), elk (Cervus Canadensis),

the study area provides abundant nesting habitat for a variety of raptors and songbirds. It

gallopavo), and several reptile species. The study area overlaps suitable foraging habitat

is likely that many active nests are present during the nesting season.

for great blue herons (Ardea herodias) and Canada geese (Branta canadensis). The study

Recommendations
If active nests are identified within or near the study area, activities that would
directly affect the nest should be restricted. Habitat-disturbing activities (e.g., tree
removal, grading, scraping, and grubbing) should be conducted in the nonbreeding season

mountain lion (Puma concolor), mule deer (Odocoileus hemoionus), turkey (Meleagris

area is also located within portions of the winter range for Canada geese. Portions of the
study area overlap summer and winter range for elk and mule deer. The study area also
contains critical winter range for mule deer.
The uplands of the study area, north of US 6, overlap summer and winter range for

to avoid disturbing active nests, or to avoid a “take” of the migratory bird nests within the

bighorn sheep. No bighorn sheep lambing areas occur within the study area. CPW data

study area. Nests can be removed during the nonbreeding season, September 1 through

also indicate that potential Canada lynx habitat occurs in portions of the study area. ERO

March 31, to preclude future nesting and avoid violations of the MBTA. There is no

determined that the information regarding the Canada lynx is inaccurate and the study

process for removing nests during the nonbreeding season; however, nests may not be

area does not contain the climax boreal forest habitat that Canada lynx requires. Overall,

collected under MBTA regulations. If the construction schedule does not allow

it is likely the species listed above use the study area for foraging and as a migration

vegetation removal outside of the breeding season, a nest survey should be conducted

corridor.

immediately prior to vegetation removal to determine if the nests are active and by which
species.
Grasslands within the study area also are potential nesting habitat for migratory birds,
including ground-nesting birds. To avoid destruction of potential ground-nesting
migratory bird nests, grassland vegetation should be removed outside of the April 1
through August 31 breeding season.

Conclusions

The study area contains a variety of vegetation communities along the Clear Creek

Canyon corridor. The wetlands and riparian habitat along Clear Creek varies in width
and diversity but provides quality habitat for a variety of wildlife. Clear Creek, Indian
Gulch, Chimney Gulch, and Church Ditch and their adjacent wetlands are likely
jurisdictional waters of the U.S. and, therefore, Section 404 authorization under either a
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NWP or Individual Permit would be required prior to any activities that would impact
these resources.
Suitable habitat for ULTO occurs throughout the riparian area along Clear Creek and
also within Indian Gulch. Consultation with the Service will be required for any
activities that would affect these areas. If activities are planned that would impact
potential ULTO habitat, and would include a federal nexus, the Service would likely
require multiyear surveys to determine locations of ULTO populations. Potential
Preble’s habitat is also present throughout the study area. ERO recommends meeting
with the Service to discuss both trail alignments and if surveys or formal consultation
would be required for either alignment. Many other species likely use the study area as a
migration corridor or foraging area including a variety of migratory birds and raptors,
mule deer, elk, bighorn sheep, black bear, and mountain lion. The study area also
contains potential habitat for several state species of special concern including northern
leopard frog, bald eagle, and peregrine falcon. Migratory birds nest in the study area and
impacts on active nests must be avoided, whether by removing vegetation during the
nonnesting season (November 1 through March 31) or performing nest surveys prior to
construction during the nesting season.
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Photo 1 - Church Ditch adjacent to an existing trail. View is to the west.

Photo 2 - Welch Ditch adjacent to an existing social trail. View is to the east.
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Photo 3 - Overview of riparian area along Clear Creek. View is to the west.

Photo 5 - Shrubs dominate the upper slopes located south of Clear Creek. View is to the south.

Photo 4 - Herbaceous vegetation within the riparian area of Clear Creek. View is to the west.

Photo 6 - Overview of uplands north of U.S. Highway 6. View is to the northwest.
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Photo 7 - Potential wetlands located within Indian Gulch. View is to the north.

CLEAR
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Photo 9 - Potential Ute ladies’-tresses orchid habitat along Clear Creek. View is to the southeast.

Photo 8 - Potential Preble’s habitat located along Clear Creek. View is to the north.
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1.1

Purpose of Work

Jefferson County Open Space is assessing the feasibility of repairing or rehabilitating the Welch
Ditch viaduct and connecting trail, located at the mouth (east end) of Clear Creek Canyon. The
County hopes to incorporate this feature, which is currently closed to the public, as an
approximately 2.1-mile-long recreational trail area in the future. The Welch Ditch viaduct is a
structure that was historically used to divert water from Clear Creek and carry it to the plains
and agricultural land formerly surrounding Golden. The ditch is supported on various structure
types, including concrete walls, wooden flumes, and natural slopes.

1.2

Scope of Work

Our scope of work included the following:



Field work to identify and map locations of ditch/trail sections which present a hazard
to the public, including support structure damage/degradation, unstable
embankments, and geohazards such as rockfall and debris flows.



Prepare up to five conceptual-level repair or reconstruction alternatives to improve
safety to the public, maintain the ditch for historic purposes, and/or mitigate
geohazards.



Prepare planning-level estimates of construction costs per unit for these five
conceptual repair/reconstruction alternatives.



Prepare a geotechnical feasibility report

Our Scope excluded the following items:


No subsurface investigation was performed along the trail/ditch alignment. Our
observations are based on the surface conditions that were exposed during our site
reconnaissance.
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Survey, if desired, must be provided by others. Approximate locations of observed
conditions are referenced from existing geographical features along the trail/ditch
alignment and aerial photographs.



Detail drawings, project plans, specifications and design support during construction
are excluded.

2. SITE CONDITIONS AND GEOLOGICAL SETTING
Clear Creek Canyon is a steep-sided narrow valley carved by water flowing through hard
bedrock. Exposed bedrock predominates the area, ranging from vertical cliff faces to steep or
moderately steep slopes. Where bedrock is covered by soil or debris it is not possible to
determine depths of the overlying material without a subsurface investigation. Stream-sourced
boulders and cobbles are commonly found in the bottom of the drainage channel and in some
locations on the slopes above. Talus slopes exist in areas where unstable rock and debris have
collected, possibly resting in unstable conditions. Vegetation in the canyon includes native

Figure 1: Geologic map of the vicinity
v
of the
e Welch Ditc
ch trail (show
wn as the gre
een line) wes
st of
Golden,, Colorado (T
Trimble and M
Machette, 19
979).

grasses and shrubs on the drier slopes, with coniferous trees on the wetter slopes, and
deciduous trees in the seasonal and perennial riparian zones.
Geologically, the project area is located on Precambrian age gneiss bedrock with Quaternary

2.1

age alluvium and colluvium deposits. The metamorphic gneiss bedrock in the area is foliated
and faulted, with intruded igneous granite and quartz pegmatites. Clear Creek alluvial deposits
exist along the entire length of the drainage bottom. Colluvial deposits resulting from soil creep
are present on many of the slopes above the drainage bottom, with an estimated thickness of 1
to 20 feet. Additionally, deposits associated with rockfall and debris flows are typically found in

Historic
H
Welch Ditch

In its current state, th
he Welch Dittch which lie
es on Countyy property iss supported b
by various
e types, inclu
uding concre
ete aqueductt, wooden flu
ume, and a ffew sectionss of concrete
e
structure
culvert/tu
unnels. The concrete aq
queducts are
e cast-in-pla ce with heavvy steel reinforcing. The
e
wooden flumes
f
appe
ear to have been
b
constru
ucted in 1932
2 by the Golden Canal a
and Reservo
oir
Company
y, according
g to the plaqu
ue mounted next to one section of th
he flume. C
Culvert interio
ors

steep draws along the walls of Clear Creek Canyon.

were not observed but were note
ed where the
e ditch enterred covered concrete or an apparen
nt
rock porttal.
Currently
y, the portion
n of the ditch
h from the ea
ast property line approxiimately 0.9 m
mile west to the
locked ga
ate is serving as a public
c hiking trail, supported on natural sslopes or con
ncrete
combinattion aqueduct/wall structures. This provides acccess to seve
eral recreatio
onal rock
climbing areas. At va
arious locatiions the trail is within the
e old ditch channel, dow
wnslope of th
he
uct wall. At many
m
locatio
ons there is a lack of fall protection tto
channel, or on top off the aquedu
e 2.)
potential trail users. (See Figure
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Figure 3: A section of the ditch supported on a wooden flume structure, with a steep slope below.

Figure 2: A section of the ditch with a social trail inside the old ditch channel, as well as an
aqueduct/wall structure which is wide enough to walk on, with no fall protection.

From the locked gate southward and westward, the trail continues, following the oxbow of Clear
Creek. This section is supported on natural slopes in front of the ditch channel, wooden flume
structures (see Figure 3), short concrete aqueduct walls, and a short section of concrete culvert.
The wooden flume has several areas of severe deterioration or structure undermining; this is the
reason this section has been closed to the public with the locked gate. There are 3 sections of
the ditch which are supported by wooden flume sections (see Figure 4), totaling approximately
2070 linear feet long.

Figure 4: Map of the existing wooden flume sections along the Welch Ditch, highlighted by blue
lines.
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3. OBSERVED HAZARDS AND ASSESSMENT
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Table 1:Trail hazard assessment observations and repair alternatives.
Site
Number

Rating
(0 to 3)+

4

3

5
6
7

2
2
0

8

1

Rockfall chute, appears active.
Flume undermined ~1-ft.
Failed support piers and
beams.
Failed support piers, beams
sagging.
Failed rock wall, embankment.
Failed rock wall, flume sagging.
Older culvert washout, no real
issues
Eroded area, social path.

flume section were mapped in Google Earth.

9*

2

Flume undermined*

Table 1 summarizes the identified sites, with ratings and descriptions, as well as feasible

10

2

11

1

12

0

13

2

14

1

Flume undermined, failed rock
wall.
Flume undermined, failed rock
wall.
Natural drainage crosses under
trail, no real issues
Flume undermined, failed rock
wall.
Rockfall chute, appears active.

15
16
17

1
0
1

Failed rock wall.
Overturning rock wall.
Rockfall area, recent damage.

18

0

19
20*

1
1

21*

1

22*

0

Concrete aqueduct bridging
over a short gap.
Washed out rock wall.
Concrete wall with no
embedment
Concrete wall with no
embedment
High concrete wall with no rail

Yeh identified a total of 18 sites along the inspected trail/ditch alignment which in our opinion
pose a potential hazard to trail users. In addition, we observed 4 sites with notable features or

1
2
3

odd characteristics. Other observations included previous repairs to the wooden flume, and
rockfall originating from slopes above the alignment. Hazard areas were rated on a scale of 0 to
3, with 0 representing no concern/no repair needed and 3 representing high concern/immediate
repair needed. The site numbers are increasing in order from west to east along the existing
ditch trail.
Hazard locations were photographed and surveyed using a hand-held GPS, using the WGS 84
datum. The length of most locations was measured using a tape measure, and notes on each
location were recorded. All of the hazard locations and the beginning/end of each wooden

options for mitigating/repairing the flume. These options are discussed in further detail below.
Photographs of the observed hazards and complete notes for each location can be found in
Appendix A. A map showing the approximate locations of these hazard sites is included in
Appendix B.
In general, during the initial site visit/kickoff on April 12, 2016, the County expressed an intent
not to mitigate for rockfall hazards. Therefore we have for the most part not included any
mitigation options for these locations.

+

1
1
3

Observed Hazard

Length
(ft)

Feasible Repair Alternatives

51

B C D E

25
27
approx.
10
approx.
15
approx.
20
24

A B C D
A B C D
N/A

27

A B C D E

approx.
6
15

N/A
A B C D E

30

N/A

5
5
approx.
40
unknown

A B C D E
Rebuild trail in ditch channel
Rock scaling, bolting, or
pinned mesh
N/A

unknown
60

Rebuild trail in ditch channel
A B

10

A B

unknown

Add railing/clean out flume

45
5
32

N/A
A B C D E
B C D E

A B C
A B C D
A B C D

= Notable feature but not necessarily hazardous

0 being lowest hazard level, 3 being highest
* No GPS for this site; map location is estimated from aerial photo
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4. RECOMMENDATIONS FOR REPAIR AND RECONSTRUCTION ALTERNATIVES

minimum batter of 0.5H:1.0V and a maximum height of 8 to 10 feet including embedment,

The following options for foundation repair or reconstruction of the trail and/or wooden flume

depending on the slope below the wall. Rock walls along the flume which have previously

sections are presented for discussion. These options were developed considering the added

failed, such as at Site 10 listed above, can possibly be rebuilt with rock debris from the original

difficulty of construction, due to the limited access along the existing trail. Each option is listed

wall. However, it appears that in many places these historic walls were either built too steeply

with benefits and drawbacks, and approximate construction costs per linear foot, based on

or with poor rock sizing (that is, rocks at the base of the wall are too small, rocks at the top are

published CDOT or Wyoming DOT item costs, recent construction costs from similar projects,

too big, or both). It is possible that wall backfill was also poorly compacted. These errors

information provided by local vendors or manufacturers, and assumed structure geometry

should be avoided in constructing any new rock walls.

characteristics, as reviewed below. The costs assume that paid labor will be used for
construction, however we understand that the County may have a large volunteer labor force
available; the advantages/disadvantages for several options discuss the feasibility of using
untrained volunteers with the construction techniques needed.
Typical section drawings for each option are included in Appendix C. Which option is chosen
for each site listed above depends on whether the slope below each site is too steep to allow for
the embedment and batter requirements of a retaining wall, and if the soils are too coarse or
dense to excavate or drill with the available small equipment. If it is too steep, or if the soils are
not easily excavated with small equipment, then the options are more limited. Surveyed slope
angles were not available, nor were any soil samples taken; this level of design was not a part
of our scope of work. Also, if a site is not located within the wooden flume sections, then more
flexibility is available for choosing an option. We recommend considering the use of several of
these options along the flume, rather than attempting to choose just one for all sites.

4.1

Figure 5: A historic dry-stacked rock wall in Clear Creek Canyon, at approx. US 6 MP 259. This
wall appears to have been built with a good batter (front face angle), and with few small rocks in
the lower portions of the wall, which probably have contributed to its relative longevity.

Option A: Stacked Rock Wall

A properly constructed stacked rock wall embedded in the slope below the flume, with good
quality backfill material, would support the flume structure while providing an appearance that

Advantages:

would match nearby historic stacked rock walls. This option would require significant
dismantling of the flume structure, temporary excavation of the slope, and controlled backfill



placed behind the rock wall as it is built from the bottom up. Depending on the soil conditions,
the temporary slope excavation grade can vary, but should not exceed 1:1. The wall should be
embedded 2 to 3 feet into the toe slope, depending on the height of the wall.

Aesthetically matches the current rock walls and embankments in this section of the
canyon.



Materials are readily available or can be brought in using small equipment (e.g.
motorized wheelbarrow), large backpacks, or mule teams.

Stacked and interlocking rocks can be cemented together for durability and increased stability if
a steeper front face is required, or left uncemented (“dry-stacked”) if a front face of 0.5H:1V will
not result in an excessively tall wall. Many of the historical walls found in Clear Creek Canyon

Disadvantages:



Very labor intensive to excavate and to construct the wall; it is likely that levers or
pulley systems may be needed to lift larger rocks into place.

are dry-stacked rock walls, as shown in Figure 5. The finished rock wall should have a
8
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Finding angular rocks which “interlock” together for wall stability can be challenging.



Requires significant dismantling and rebuilding of the wooden flume structure.

Draft Geotechnical Feasibility Report
Clear Creek Canyon Mouth, Welch Ditch
Jefferson County, Colorado

YA Project No. 216-007
October 4, 2016

Approximate Cost per LF to Construct: $600 to $700, assuming an average wall height of 6 ft.

4.2

Option B: Gabion Wall

A rock-filled gabion wall embedded in the slope below the flume, with good quality backfill
material, would support the flume structure without requiring large and very heavy rocks to be
imported or found on site. This option would require significant dismantling of the flume
structure, temporary excavation of the slope, and controlled backfill placed behind the gabion
wall as it is built from the bottom up. Depending on the soil conditions, the temporary slope
excavation grade can vary, but should not exceed 1:1. The wall should be embedded 2 to 3
feet into the toe slope, depending on the height of the wall.
The gabion baskets are typically constructed of galvanized steel wire, which could be treated
with “Natina,” or a similar product, or painted with epoxy-based paint, for a more camouflaged
appearance. The baskets are delivered flat and must be assembled on site. A geotextile filter

Figure 6: An example of a gabion wall supporting a slope, approximately 6 feet high.

fabric should be placed behind the filled baskets to prevent loss of fines from the backfill
material. Depending on the total height, the backfill material may need reinforcing elements
such as geogrid or a metallic reinforcement that is integral with the gabion itself. The finished
gabion wall should have a minimum batter of 0.25H:1.0V and a maximum height of 8 to 10 feet
including embedment, depending on the slope below the wall. Clean cobbles from onsite can
be used to fill the gabion baskets, per the manufacturer’s recommendations. However it is likely
that additional fill material will have to be imported. Figure 6 depicts an example of a rock-filled
gabion wire basket wall approximately 6 feet high.

Advantages:



Materials are readily available or can be brought in using small equipment (e.g.
motorized wheelbarrow), large backpacks, or mule teams.



Straightforward construction technique can be accomplished by volunteer laborers.

Disadvantages:



Very labor intensive to excavate for the wall.



Requires significant dismantling and rebuilding of the wooden flume structure.

Approximate Cost per LF to Construct: $120 to $180, assuming an average wall height of 6 ft.

10
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Option C: Timber Crib Wall

Similar to a gabion wall, a timber crib wall embedded in the slope below the flume, with good
quality backfill material, would support the flume structure without requiring large and very
heavy rocks to be imported or found on site. Timber cribs may be more visually appealing than
galvanized or painted wire mesh, but may not be as durable. This option would require
significant dismantling of the flume structure, temporary excavation of the slope, and controlled
backfill placed behind the crib wall as it is built from the bottom up. Depending on the soil
conditions, the temporary slope excavation grade can vary, but should not exceed 1:1. The wall
should be embedded 2 to 3 feet into the toe slope, depending on the height of the wall.
To construct this wall type, timber cribbing (most likely pressure-treated pine) is stacked in an
alternating pattern, and the void space within the cribbing is filled with crushed rock or on-site
materials with a D50 particle size at least as large as the crib openings. The finished crib wall
should have a minimum batter of 0.25H:1.0V and a maximum height of 8 to 10 feet including
embedment, depending on the slope below the wall. A compacted leveling course of ¾ inch
gravel should be placed at a 4H:1V slope into the hill to achieve the wall batter angle. Crushed
rock from nearby locations can be used to fill the wall, however it is likely that some additional fill

Figure 7: An example of a timber crib wall, backfilled with coarse gravel to cobble size material.

material will have to be imported. Ideally, the timber cribbing, cribbing backfill, and backfill
behind the cribbing (consisting of excavated onsite soil), would be built at the same time as the
wall height is brought up. Figure 7 depicts an example of a timber crib wall under construction.

Advantages:



Materials are readily available or can be brought in using small equipment (e.g.
motorized wheelbarrow), large backpacks, or mule teams.



Straightforward construction technique can be accomplished by volunteer laborers.



Aesthetics of timber are likely to blend well with the existing structures and
surroundings.

Disadvantages:



Very labor intensive to excavate for the wall.



Requires significant dismantling and rebuilding of the wooden flume structure.



May have a reduced durability due to timber exposed to ground and moisture.

Approximate Cost per LF to Construct: $650 to $750, assuming an average wall height of 6 ft.

12
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Option D: “Mini-Pile” Group

This option is an innovation conceived specifically for this project; we do not know of this being
done on any other project, and it would therefore be experimental. As opposed to a micropile,

Advantages:

which has a larger steel casing and requires a drill mounted on heavy equipment to install the



Much less excavation required than for other options listed above.

foundation elements, each “mini-pile” would consist of a group of 3 large steel bars, each



Likely less dismantling of the wooden flume structure.

installed into a hole drilled into the subsurface materials using a jackleg drill (used in the mining



Materials can be brought in using small equipment (e.g. motorized wheelbarrow),

industry) or a large masonry hammer drill (e.g. Hilti). A small concrete pile cap would then be

large backpacks, or mule teams.

installed at the top of the bars, and a timber column above that would serve as the support for



the outer longitudinal beam of the wooden flume structure.

Aesthetics of timber columns are likely to blend well with the existing structures and
surroundings.

Disadvantages:

This option may only require removal of the flume decking, and possibly joists, for drilling
access. The only excavation required would be for the drilling and placement of the pile cap on



top of the bars. We estimate that three #14 all-thread bars, grouted into 3-inch diameter drilled

Construction methods would most likely require the use of a specialty contractor for
drilling and grouting holes.

holes, would be embedded in up to 5-feet of the onsite gravelly soil materials. This option would



also require less fill material to be imported, but would necessitate limited access drilling and

Requires large #14 steel bars, and mixing grout and concrete on site, lending further
difficulty to the construction.

grouting equipment. A typical section of the “mini-pile” is shown in Figure 8.

Approximate Cost per LF to Construct: $200 to $260, assuming a horizontal spacing of 5 feet
between each “mini-pile” group.

4.5

Option E: Concrete Piers

Finally, constructing concrete pier foundations which are properly sized, at a close enough
spacing to support the required loads, and with adequate embedment below the ground surface,
would provide a similar solution to what has been attempted at several locations in the past.
We estimate each pier would need to be 18 to 24 inches in diameter, embedded half its total
height, and with a horizontal spacing (along the length of the flume) of approximately 5 feet.
The amount of dismantling of the flume, and temporary excavation, is dependent on whether the
soil to be excavated can be drilled, or if hand excavation is required. This would, in turn,
depend on whether some small-scale drilling equipment, such as a gas-powered post hole
auger, were able to be brought in to the site. If this were not possible, or if the soil had too
much gravel and cobble sized material, then this option would require significant dismantling of
the flume structure, temporary excavation of the slope, and controlled backfill placed around the
finished pier (or around the concrete forming). If space allows, a timber column can be placed
on the pier to support the outermost longitudinal beam of the flume, or the finished concrete pier

Figure 8: Typical section of a “mini-pile” group, which would be unique to this project.

14
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itself could support the beam directly. This option would require less fill material to be imported
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Disadvantages:

but would necessitate a large amount of on-site concrete mixing. It is likely that for the loads



anticipated, unreinforced concrete could be used, and cardboard forming tubes may be able to

Amount of flume dismantling and excavation are somewhat unknown, without
knowing whether the soil could be drilled using small equipment such as for deck

be used as well, depending on the total height of each pier. Figure 9 depicts a typical cross

foundations or large fence posts.

section of a concrete pier with adequate embedment to support the loads required.



Very labor intensive to excavate for the piers, regardless of method.



Requires large amounts of concrete to be hauled in and mixed on-site.

Approximate Cost per LF to Construct: $310 to $380, assuming a horizontal spacing of 5 feet
between each pier.

4.6

Other Repair Options

In Table 1, several sites are listed with site-specific repair/reconstruction options which are not
included in Appendix C.



Sites 16 and 19 – Rebuild in ditch channel. At both these locations the social path is
on the outside edge of what used to be the flume, and is supported by a small drystacked rock wall, while the ditch channel is overgrown with large vegetation. We
recommend removing vegetation from the ditch channel and encouraging trail users
to walk there instead, rather than fixing the small walls.

Figure 9: Type section of a concrete pier.



Site 17 – rock scaling, bolting, or pinned mesh. See Section 5 below.



Site 22 – Add railing/clean out flume. At this location, the ditch is carried in a
concrete aqueduct which has large vegetation including poison ivy growing in it,
while trail users would likely walk on the 1-foot wide edge of the concrete wall, with
no railing. We recommend removing the vegetation and encouraging trail users to

Advantages:



walk in the ditch channel instead.

Materials can be brought in using small equipment (e.g. motorized wheelbarrow),
large backpacks, or mule teams.



Straightforward construction technique can most likely be accomplished by volunteer
laborers.

16
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5. ALTERNATIVES FOR ROCKFALL MITIGATION
Rockfall chutes and evidence of recent rockfall events were observed in three locations along
the trail. However in general, during the initial site visit/kickoff on April 12, 2016, the County
expressed intent not to mitigate for rockfall hazards. Therefore we provide the following for
information only:



At Site 1, the flume is carried by a concrete culvert, and while the rockfall chute
appears somewhat active, it is also not a very large source area or impact area.



At Site 14, on a section of wooden flume, the damage appears fairly old and was
mild to moderate.



At Site 17, recent damage to the outer concrete wall was severe; this event
reportedly occurred in March 2016. The event appears to have been a significant
rockfall release from approximately 300 feet above the concrete aqueduct near the
Canal Zone climbing area. The source area is estimated to be 6 to 8 feet across, but
the debris found below the release area ranged from 1 to 3 feet for the longest axis.
Impact damage to the concrete wall exposed steel rails and is shown in Figure 10.
The estimated source area of the March rockfall event is shown in Figure 11, which
is a photo taken from across US Highway 6.

APPROXIMATE
ROCKFALL IMPACT
AREA

Figure 11: Apparent source zone area of the March rockfall incident shown in yellow circle
(freshly exposed discontinuity surfaces). Approximate impact area shown in red.

Figure 10: Damage to concrete flume structure. Note collected rockfall and concrete debris.
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If the County desires to mitigate Site 17, the two most feasible rockfall mitigation options that will

6. CONCLUSION

allow the Canal Zone climbing area to remain open are scaling of loose debris and spot

Yeh identified a total of 18 sites along the inspected trail/ditch alignment which in our opinion

reinforcement of unstable rock. Both options would require a temporary closure of the climbing

pose a potential hazard to trail users. In addition, we observed 4 sites with notable features or

area, trail and possibly the Clear Creek drainage below. Scaling can remove unstable rock and

odd characteristics. The total length of all these locations is approximately 475 feet, out of an

debris found above the trail, but at the risk of further damage to the concrete walls and trees

approximate total length of 2.1 miles for the County-owned portion of the Welch Ditch. There

below. Spot reinforcement can range from bolting individual rocks to hold them in place, to steel

are 3 sections of historic wooden flume along the ditch, totaling approximately 2070 feet long.

mesh panels bolted in place to form a containment pocket (known as pinned mesh). Spot

We have provided several repair alternatives for the wooden flume sections of the ditch, as well

bolting is generally a less visible solution than a mesh containment system.

as recommendations for other sections, for discussion. A summary of the estimated
construction costs (on a linear foot basis; see above sections for specific assumptions) for each
repair alternative is shown in Table.
Table 2: Summary of Repair Options and Estimated Costs
Option

A Stacked Rock Wall
B Gabion Wall
C Timber Crib Wall
D “Mini-Pile” Group
E Concrete Piers

Unit

LF, assuming 6 ft
avg height
LF, assuming 6 ft
avg height
LF, assuming 6 ft
avg height
LF, assuming 5 ft
spacing
LF, assuming 5 ft
spacing

Estimated Construction Cost Range

$600-700

$120-180
$650-750
$200-260
$310-380

These costs are based on recent published CDOT or Wyoming DOT item costs, recent
construction costs from similar projects, and information provided by local vendors or
manufacturers. The costs assume that paid labor will be used for construction; however we
understand that the County may have a large volunteer labor force available. These costs also
include some contingency/uncertainty factor for each, depending on how much information was
available on the item costs or similar projects that have used a similar approach. These
estimates are intended to be used by the County Open Space Department for preliminary
planning purposes only, and should not be considered for construction contracting purposes.
We thank you for the opportunity to work on this project, and look forward to future opportunities
with you.
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Rating
Site Number (0 to 3)

Jefferson County Open Space

Observed Hazard

Length (ft) Photos?

1

1 Rockfall chute, appears active.

45 Yes 8/30

2

1 Wood flume undermined ~1‐ft.

5 Yes 5/12

3

Wood flume ‐ failed support piers
3 and beams.

32 Yes 5/12

4

Wood flume ‐ failed support piers,
3 beams sagging.

51 Yes 5/12

5

Wood flume ‐ failed rock wall,
2 embankment.

25 Yes 5/12

6

Wood flume ‐ failed rock wall, flume
2 sagging.

27 Yes 5/12

7

0 N/A

Approx. 10 Yes 4/12

8

1 Eroded area, social path.

Approx. 15 Yes 5/12

9

xxxvi
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2 Flume undermined*

Approx. 20 Yes 7/6

10

2 Flume undermined, failed rock wall.

24 Yes 5/12

11
12

1 Flume undermined, failed rock wall.
27 Yes 5/12
0 N/A
Approx. 6 Yes 7/6

13
14

15 Yes 5/12
30 Yes 5/12

15

2 Flume undermined, failed rock wall.
1 Rockfall chute, appears active.
Failed rock wall supporting wood
1 flume

16

0 Overturning rock wall.

10 None

5 Yes 5/12

Notes from field mapping
Rockfall chute near ped bridge at west end. Looks fairly active, no
vegetation, no lichen. Vegetation in upper part of chute. Photos
11:45am. 45 feet wide.
Undermined area. 5 ft. long. Soil is about 1 ft below bottom of
flume. Founded on soil on both sides.
Photos from below. 32 feet long. Was built on concrete piers. One
has rotated and no longer supporting beam, other pier is cracked
horizontally. Beam is also broken/sagging. May not have been big
enough to span between piers. 12” sono tubes.
Photos from below. Small concrete piers were embedded 12” into
rocky unstable slope. Those failed/rotated, they put a 24‐30” pier
which is OK, but beams between stable areas are too small,
failing/sagging/broken. Pieces of tin nearby, may have
“tinned”/lined this section in the past. 51 ft long.
Side dump cobbles failed – ends are on more of a wall/stable.
Downhill beam detached, uphill beam still in contact. 25 ft. long.
Photos. Right next to #6. Bedrock outcrop between them.
Failed drystack wall. 27 ft long. East end of wall OK. Failed part‐
flume has translated down. Water flowing above here – may have
an impact. Wall may not have been interlocked enough.
has been rebuilt to bridge over flowing water – sides are drystack
wall in pretty good shape. Don’t seem to be getting
eroded/plucked apart. Not sure if this is experiencing problems.
Eroded area/not on a wall. Needs rehab. Lots of foot traffic down
to creek. Washout.

Feasible Repair Alternatives

N/A
ABCDE

BCDE

BCDE

ABCD

ABCD

N/A
ABC

missed in initial field mapping ‐ approx. 20 feet long, dry stack wall
on one side, bedrock outcrop on the other, cobbly soil below flume ABCD
Wood flume. Undermined. 24 ft. long. Too much poison ivy to get
good photos. Dry stack wall failed in short section – downhill beam
is not supported, middle beam is. Daylighting half width of flume
for 5 ft. long.
ABCD
27 ft. long. Flume is undermined/dry stack failed. Outer beam is
mostly still supported, gaps in support, about 1 ft daylighted
underneath.
ABCDE
no real issues.
N/A
15 ft. long. Undermined flume. Only on soil, drainage uphill from
this spot. Drystack on either end. Only ¼ of width is exposed. Soil
washing out, was a drystack in the past.
ABCDE
Rockfall chute – photos
N/A
Small area drystack washed out/failed. Only ¼ width exposed
underneath
ABCDE
Short drystack is overturning. Could move trail up or into ditch.
Slowly plucking rocks off top of wall.
Rebuild trail in ditch channel

APPENDIX

Appendix A ‐ Welch Ditch Observations and Photos
Rating
Site Number (0 to 3)
17
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Observed Hazard
1 Rockfall area, recent damage.

Length (ft) Photos?

Notes from field mapping

Approx. 40 Yes 5/12

Rockfall area (recent) – GPS. (counterfort wall).
Possible undermined/intentionally bridged section of concrete
wall. Can see wooden forming at bottom of wall. Can’t tell if path is
concrete underneath dirt or not. Bedrock on purpose. Looks to be
intentional.
Washed out dry stack wall. Trail is OK, dipping down. Could
remove stump and move trail up.
Concrete wall/box culvert. 60 ft. long section where embedment is
gone because it was poured directly on talus, and rocks have
moved and fallen down below the structure.
Concrete wall. Approx. 10 ft. section where embedment is gone
because it was poured directly on talus, and rocks have moved and
fallen down below the structure.
no real issues.

18

0 Concrete aqueduct bridged gap.

unknown

No good
ones ‐ can't
really get

19

1 Washed out rock wall.

unknown

None

20

1 Concrete wall with no embedment

21
22

1 Concrete wall with no embedment
0 High concrete wall with no rail
Approx. total length (ft)

60 Yes 7/6

N/A

10 Yes 7/6
Yes 7/6

Feasible Repair Alternatives
Rock scaling, bolting, or
pinned mesh

N/A
Rebuild trail in ditch channel

AB

AB
Add railing/clean out flume
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Site 1 – Rockfall chute

Appendix A – Welch Ditch Observations and Photos

YA Project No. 216-007

Site 2– Flume undermined, damaged, founded on soil on both sides of undermined area

Figure 1: Rockfall chute, appears fairly active, no lichen on rocks, no large vegetation in chute.
Figure 3: Undermined wooden flume, soil is eroded 1-ft below the supporting beams (looking down).

Figure 4: View of undermined flume from across Clear Creek, note unsupported flume structure.

Figure 2: Rockfall chute, affecting approx. 45 linear feet of flume/trail.
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Site 3 – Failed concrete piers, wooden beams, damage to wooden flume.

Figure 5: Rotated pier (12 inch diameter) is no longer supporting the flume, another pier is cracked horizontally
through (not pictured). Load bearing longitudinal support beam has failed, may not have been big enough to span
between piers.

Appendix
x A – Welch Ditch Observations and
d Photos

YA Pro
oject No. 216
6-007

Site 4 – Failed
F
concre
ete piers, daamage to wo
ooden flumee.

Figure 7: (P
Photo taken fro
om below flume
e) Concrete pie
er has complete
ely detached frrom flume resu
ulting in wood b
beam
failure. Piers appear to ha
ave been too small,
s
embedde
ed 12 inches in
nto rocky unstab
ble slope.

Figure 8: (P
Photo from acrross creek) Wo
ooden flume sup
pport beams h
have failed with
hout proper sup
pport, may have
e
been too small to span be
etween piers (o
or piers were to
oo far apart). E
Entire flume stru
ucture is saggin
ng.
Figure 6: Photo from across the creek, showing sagging of the support beam and entire flume structure. Visible pier
is cracked horizontally through its entire section, unknown if steel reinforcing exists.
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Site 5 – Failed rock wall/embankment, distressed wooden flume.

Site 6 – Failed rock wall/embankment, distressed wooden flume.

Figure 9: Rockery wall/embankment has failed, resulting in an unstable slope below the wooden flume. Some
undermining of the flume.

Figure 11: Rockery wall/embankment has failed resulting in an unstable slope below the base of the wooden flume.
Water is flowing above flume in this location, may have had an impact. Also suspect rocks were not well interlocked
during wall construction.

Figure 10: Downhill-side longitudinal beam is detached from flume, center and uphill beams are still in contact with
ground. Suspect this was a casual “side-dump” of rock, rather than a constructed wall. Supporting fill appears to have
been placed in an uncontrolled manner. Ends of this section are on a rockery that looks more like a wall, and more
stable.
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Figure 12: Undermining of the flume has exposed undersides of several supporting beams, resulting in some
detachment of beams and minor flume damage.
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YA Project No. 216-007

Site 7 – Location of previous culvert installation/blowout.

Appendix A – Welch Ditch Observations and Photos

YA Project No. 216-007

Site 8 – Eroded slope beneath rockery wall.

Figure 13: Large corrugated metal culverts that appear to have been placed and then experienced blowout during
previous high flows. Not sure if this area is experiencing problems, flume itself appears to be OK.

Figure 15: Slope below drystack rockery is eroded from social footpath to Clear Creek.

Figure 16: Social footpath worn into slope below/next to drystack rockery, appears to be causing erosional problems.

Figure 14: Currently the wooden flume is spanning a small drainage channel with visible water flowing in May 2016.
Flume is supported on drystack walls on either side of channel, which appear to be in good shape, not being eroded.
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YA Project No. 216-007

Site 9 – Failed drystack rockery, undermined wooden flume.

Site 10 – Failed drystack rockery, undermined wooden flume.

Figure 17: One end of the rockery has failed, causing undermining of the flume – no apparent damage yet.

Figure 19: Failed rockery retaining wall has undermined the wooden flume, no support beneath outer bearing beams.

Figure 18: This small section spans between the rockery (on the right) and a bedrock outcrop (center of photo).

Figure 20: Uncontrolled fill being undermined, possibly due to shallow bedrock surface.

Jefferson County Open Space
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Site 11 – Failed rock wall embankment, undermined wooden flume.

Figure 21: Undermined section of wood flume from failed rock embankment.

YA Project No. 216-007
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Site 12 – Small natural drainage channel crossing under the flume.

Figure 23: Small drainage channel, crossing between sets of cross-beams, under the trail, with bedrock outcrops on
either side.

Figure 22: Minor distress to the downhill flume support beams.
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Site 13 – Failed rock wall, flume undermined.

Site 14 – Rockfall chute above the flume.

Figure 24: Undermined flume supported by soil backfill. Rockery retaining wall no longer supporting this section.

Figure 26: Rockfall chute responsible for damage to the wooden flume.

Figure 25: Drystack rock walls on either end of undermined section. Approx. ¼ of flume width is exposed
underneath. Remaining rock wall appears to be hand-placed with uncontrolled backfill.

Figure 27: Photo taken from across the creek
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YA Project No. 216-007

Site 15 – Failed rockery retaining wall.

Figure 28: Small area of failed rockery retaining wall has resulted in minor undermining of flume.
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YA Project No. 216-007

Site 17 – Rockfall damage to Canal Zone concrete aqueduct.

Figure 30: Recent (March 2016) damage to concrete aqueduct at Canal Zone climbing area.

Figure 29: Approx one-fourth of the width of the flume is exposed (not supported)

Figure 31: Apparent source zone area of the March rockfall incident shown in yellow circle (freshly exposed
discontinuity surfaces).
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YA Project No. 216-007

Site 20 – Concrete aqueduct/culvert has no embedment due to talus movement.

Appendix A – Welch Ditch Observations and Photos

YA Project No. 216-007

Site 21 – Concrete wall has no embedment due to talus movement.

Figure 32: Concrete aqueduct was apparently cast in place directly on talus slope. Talus rocks have moved
downslope, exposing the embedded portion of the wall and somewhat undermining a section of the structure.

Figure 33: Undermining of the aqueduct. Concrete appears to have been poured directly onto the talus slope.
Figure 34: Concrete appears to have been poured directly onto a soil slope. Foundation material has eroded away,
leaving the embedded part of the wall exposed and possibly undermined.
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Site 22 – High concrete wall with no rail

Appendix B

HAZARD SITE LOCATION MAP

Figure 35: High concrete wall with no railing, ditch is full of vegetation.
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MEMORANDUM

Mouth of the Canyon Master Plan
Mouth of the Canyon Parking Lot Access Analysis and Design

TRAFFIC AND OCCUPANCY DATA

Project:

Mouth of the Canyon Master Plan

To:

Nancy York, Jefferson County Open Space
Paul Thomas, Stream Design, LLC

From:

John Hausman, PE, PTOE – Muller Engineering Company
Nancy Lambertson, PE, PTOE – Muller Engineering Company
Matt Andrews, PE – Muller Engineering Company

Date:

October 17, 2016

Subject:

Mouth of the Canyon Parking Lot Access Analysis and Design

This memorandum summarizes the analysis and design criteria for a driveway access into a proposed new
Mouth of the Canyon parking area near the US 6/SH 58/SH 93 intersection. The new parking area would
replace an existing informal parking area that is located approximately 1,000 feet west of the intersection
along US 6 (see Figure 1). The memorandum will present data collection at the existing parking area,
existing traffic operations and the necessary design criteria to formalize the parking access.
Figure 1: Project Locations

Traffic and parking occupancy data were collected by IDAX Data Solutions on Thursday, August 25, and
Saturday, August 27. Parking occupancy data was recorded on Thursday and Saturday. Speed and
classification data was collected for traffic on US 6 adjacent to the existing parking area.
Parking occupancy was recorded from 7:00 am to 9:00 am and from 4:00 pm to 6:00 pm on Thursday,
August 25. Occupancy calculations were conducted from 8:00 am to 4:00 pm on Saturday, August 27. On
Thursday, the maximum parking occupancy was 12 vehicles at 5:15 pm. On Saturday, the maximum
occupancy was 41 vehicles at 1:45 pm. Parking occupancy on Saturday was found to be higher than during
a typical weekday.
Parking access turning movements were also recorded during the same time periods as the parking
occupancy counts. Table 1 presents the recorded turning movement counts. All of the movements into
and out of parking area were less than 20 vehicles per hour.
Table 1: Existing Parking Access Turning Movement Counts
Northbound
Left

Northbound
Right

Westbound
Left

Westbound
Through

Eastbound
Through

Eastbound
Right

Weekday AM

5

8

10

367

146

2

Weekday PM

7

14

16

356

423

7

Saturday

9

14

16

590

180

5

Peak Hour

Source: IDAX Data Solutions, 2016

Traffic volumes and speeds along US 6 were recorded just west of the parking area. The weekday average
daily traffic (ADT) was approximately 12,000 vehicles per day. On the weekend, the ADT increases to
approximately 20,000 vehicles per day. Approximately seven percent of traffic was classified as trucks
(Class 5 to Class 13). The average speed in the eastbound direction was calculated to be 39.4 miles per
hour. The westbound average speed was calculated to be 42.4 miles per hour. The posted speed limit in
the vicinity of the parking area is 40 miles per hour.

TRAFFIC OPERATIONS
Synchro 9 software was used to analyze the turning movement volumes at the parking area access. The
analysis was conducted using the existing roadway geometry at the parking access. Currently, two
westbound lanes are provided in the vicinity of the parking area. Typically, vehicles turning left into the
parking area utilize the left-most through lane to decelerate. Westbound through traffic typically uses the
right-most lane to bypass any turning vehicles. A single eastbound through lane is currently provided.
Table 2 presents the level of service and average delay for the turning movements into and out of the
parking area.
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Table 2: Existing Peak Hour Level of Service and Average Delay
Northbound
Left

Northbound
Right

Westbound
Left

Eastbound Right

Weekday AM

LOS A (10 sec)

LOS A (10 sec)

LOS A (1 sec)

LOS A (0 sec)

Weekday PM

LOS B (13 sec)

LOS B (13 sec)

LOS A (1 sec)

LOS A (0 sec)

Saturday

LOS B (10 sec)

LOS B (10 sec)

LOS A (1 sec)

LOS A (0 sec)

Peak Hour

These multiple design criteria were used to identify the envelope of locations along US 6 where the
parking access may be located. The recommended location of the proposed driveway was then selected
to best fit the design criteria, topographic constraints, and traffic operations issues related to the
proximity of the US 6 / SH 58 / SH 93 intersection.

All of the movements into and out of the parking area currently operate at LOS B or better during all peak
hours.
In addition, the peak hour traffic volumes at the US 6/SH 58/SH 93 intersection were analyzed to
determine the level of eastbound queuing at the intersection for weekday AM and PM peak hour, as well
as Saturday peak hour volumes. During those time periods, the longest 95th percentile eastbound queue
was calculated to be approximately 150 feet. As a result, it can be concluded that queueing from the traffic
signal should not impact traffic operations at the proposed access point.

DESIGN CRITERIA
In order to provide a formal access to the parking area, it is necessary to establish the relevant design
criteria that govern an access point at this location. Since US 6 is a state highway, the Colorado State
Highway Access Code, 1998 establishes the necessary design elements at this location.
US 6 at this location is classified as an R-A Regional Highway. As such, the highway has specific
requirements for left-turn and right-turn deceleration and acceleration lanes. For an R-A facility, a leftturn deceleration lane is required if the turning volume is greater than 10 vehicles per hour (vph). A rightturn deceleration lane is required for a volume greater than 25 vph. A right-turn acceleration lane is
necessary at locations with a volume greater than 50 vph. Left-turn acceleration lanes are not required
on roadways with speed limits less than 45 mph. Based on the recorded turning volumes and the
requirements for an R-A facility, the parking access would only require a westbound left-turn deceleration
lane. Eastbound right-turn deceleration and acceleration lanes are not required at this location.
At this location, the left-turn lane shall be comprised of the necessary vehicle storage (25 feet) and the
necessary deceleration distance (370 feet). In this location, any necessary lane tapers are included in the
deceleration distance. A maximum 12:1 transition taper may be used to create the left turn lane. Any
necessary re-direct tapers will use a taper rate of 30:1.
The design vehicle for this type of access is identified as a single-unit truck. The design sight distance along
US 6 for a 40 mph speed limit is 325 feet. The minimum sight distance for US 6 is 275 feet. For vehicles
entering US 6 from the proposed access, the entering sight distance is 520 feet.
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DRIVEWAY INTERSECTION LOCATION AND DESIGN

Source: Muller Engineering Company, 2016
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Appendix A contains two alternative layouts of the conceptual roadway geometry for the proposed
driveway. The difference in the options is the location of the westbound US 6 lane reduction (from two
through lanes to one) relative to the new driveway. For both options the proposed driveway intersection
is located at approximately the eastern edge of the existing parking area. Based on this location, it is
anticipated the new parking area would be built to the east of the current informal parking area.
Traffic operations considerations and the design criteria combine to suggest that four total lanes on US 6
are needed at the driveway intersection. These include the three existing lanes (eastbound through and
two westbound through, with one westbound through lane dropping west of the driveway) plus a new
westbound left-turn deceleration lane.
Elements of the conceptual geometry include:
•
•
•
•
•
•

Developing the new westbound left-turn deceleration lane by a combination of re-striping existing
excess pavement and some shoulder widening
Maintaining current length of the eastbound US 6 to northbound and southbound SH 93 turn
lanes
Restriping the current southbound SH 93 to westbound US 6 right-turn acceleration lane to
provide better merge area definition
Adding 4-foot shoulders on both sides of US 6 in the project area for safety and consistency with
requirements at the Big Easy Parking Area
Some cut-slope rockfall mitigation (i.e. draped-wire mesh) may be required on the north side.
Potential resurfacing of existing US 6 pavement in the project area to accommodate the significant
restriping work

Both alternatives are based on starting the eastbound redirect taper at the existing “pinch point” west of
the informal parking area. Alternative 1 then immediately develops the westbound left-turn lane, while
extending the westbound drop past the left-turn decision point. Alternative 2 mimics the existing
westbound lane drop location, starting the westbound left-turn lane at this same point. By restriping the
southbound to westbound right-turn acceleration lane, both alternatives provide more distance between
the existing merge areas. Alternative 1 does distinctly define each decision point, but the additional
widening required would increase the complexity and cost of the project.
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Welch Ditch Overview
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Future Bridge
Connection
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Future Bridge
Connection

Welch Ditch Trail

Future P2P Trail
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access trail

Natural Surface
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1

Welch Ditch Overview

Welch Ditch Alternatives Jefferson County Open Space

Wooden
Flume

Welch Ditch Overview

3

2

1

2

Concrete Aqueduct/Conduit

Wooden Flume

Concrete Aqueduct/Conduit at Private Property

Concrete Aqueduct/Conduit

Natural Surface
Natural Surface at Private Property

Welch Ditch Conditions

Private property
trail conflict

3

Wooden Flume

Ditch in School of
Mines property
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Fallen tree over Flume

The Wooden Flume Area: Existing Conditions at Segment 2
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Beginning of ditch

The Wooden Flume Area: Existing Conditions at Segment 3

Beginning of Flume Segment 2

Beginning of Wooden Flume

November 17, 2016

November 17, 2016
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Structural Assessment of Flume Foundation

Jefferson County Open Space
Graffiti on flume

Heavy sedimentation on flume floor

The Wooden Flume Area: Existing Conditions at Segment 1

Gate ends public trail along Welch Ditch
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Geotechnical Feasibility Report
October 2016
by Yeh and Associates
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Very labor intensive
Requires significant dismantling and rebuilding of wooden flume

Disadvantages

Materials are readily available or can be brought in with motorized
wheelbarrow, large backpacks or mule teams
Straight-forward construction technique can likely be accomplished by
volunteer laborers

Advantages

Proposed Structural Improvements of Wooden Flume
Option B: Gabion Wall

Welch Ditch Alternatives Jefferson County Open Space

Very labor intensive
Time intensive to find interlocking rocks
Requires significant dismantling and rebuilding of wooden flume

Disadvantages

Aesthetically matches existing rock walls
Materials are readily available or can be brought in with motorized
wheelbarrow, large backpacks or mule teams

Advantages

Proposed Structural Improvements of Wooden Flume
Option A: Rock Wall

November 17, 2016

November 17, 2016
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Very labor intensive
Requires significant dismantling and rebuilding of wooden flume
Potential for reduced durability due to timber exposed to ground and moisture

Disadvantages

Materials are readily available or can be brought in with motorized
wheelbarrow, large backpacks or mule teams
Straight-forward construction technique can likely be accomplished by
volunteer laborers
Aesthetics of timber blend into existing structure and surroundings
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Proposed Structural Improvements of Wooden Flume
Option D: Mini-Pile Group

Welch Ditch Alternatives Jefferson County Open Space

Jefferson County Open Space

Advantages

Proposed Structural Improvements of Wooden Flume
Option C: Crib Wall

November 17, 2016

Construction methods would likely require use of specialty contractor for drilling
and grouting holes
Requires large #14 steel bars, mixing grout and concrete, lending further difficulty
to the construction

Disadvantages

Much less excavation required than previous options
Less dismantling of wooden flume
Materials are readily available or can be brought in with motorized wheelbarrow,
large backpacks or mule teams
Aesthetics of timber blend into existing structure and surroundings

Advantages

November 17, 2016
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3

1

Timber Crib Wall

Concrete Piers

2

Gabion Wall

4

1

Stacked Rock Wall

Mini Pile Group

Constructability /
Feasibility
Stabilization Option

Proposed Structural Improvements Matrix

Welch Ditch Alternatives Jefferson County Open Space

4

5

2

3

1

Cost

Proposed Structural Improvements of Wooden Flume
Option E: Concrete Pier

2

4

4

3

5

Aesthetics /
Fit w/ Historic

9

13

7

8

7

Overall Rating

November 17, 2016

Most historically and aesthetically appropriate
technology, but requires very heavy work. Difficult
to get materials to site and requires significant
deconstruction of flume. Expensive.
Easier to build than stacked rock. However, lots of
heavy material to bring in. Aesthetics are less
attractive than rock, and requires significant
deconstruction of flume. Moderately Expensive.
"Appropriate aesthetic" for historic construction
(although not used elsewhere along ditch); Heavy
construction, expensive, and requires significant
deconstruction of flume. Expensive
Uses lightweight equipment and reinforcement
materials. Timber columns compatible with flume
aesthetics. Does not require significant
reconstruction of flume. Moderate Cost.
Like Mini-Pile Group does not require much
deconstruction of flume. Does require difficult
excavation/drilling, and delivery of concrete to site.
Least aesthetically attractive of all options.

Comments

November 17, 2016

Amount of flume dismantling and excavation are somewhat unknown, without
knowing whether the soil can be drilled using small equipment
Very labor intensive to excavate for piers
Requires large amounts of concrete to be hauled in and mixed on-site

Disadvantages

Materials are readily available or can be brought in with motorized wheelbarrow,
large backpacks or mule teams
Straight-forward construction technique can likely be accomplished by volunteer
laborers

Advantages
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Reference Map

Wooden Flume Improvements
Alternative A: Clean and Minimal Repairs

Welch Ditch Alternatives Jefferson County Open Space

Reference Map

Wooden Flume Improvements
Existing Conditions

November 17, 20

November 17, 20
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Reference Map

Wooden Flume Improvements
Alternative B: Cut Posts

Welch Ditch Alternatives Jefferson County Open Space

Reference Map

Wooden Flume Improvements
Existing Conditions

November 17,

Cut posts

November 17,
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Welch Ditch Alternatives Jefferson County Open Space

Reference Map

Wooden Flume Improvements
Alternative D: Additional Railing

Welch Ditch Alternatives Jefferson County Open Space

Reference Map

Wooden Flume Improvements
Alternative C: Cut Posts with Railing

November 17, 2

Reconstruct
where damaged?

Posts remain

November 17, 2

Add railing for
enhanced safety
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Proposed trail location in ditch

Proposed trail location in ditch

Clean out ditch and move trail to improve safety

Natural Surface Improvements
Trail and Ditch

Welch Ditch Alternatives Jefferson County Open Space

Reference Map

Wooden Flume Improvements
Gateway Roof

Trail to remain

Safe existing condition with trail next to ditch

November 17, 2

November 17, 2

Interpretive
Signage

Roof Structure
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Welch Ditch Alternatives Jefferson County Open Space

Existing trail is outside of ditch and within
private property

Concrete conduit structure

Ditch from the Flume to the School of Mines Property: Existing Conditions

Welch Ditch Alternatives Jefferson County Open Space

Concrete aqueduct segment

Ditch from the Flume to the School of Mines Property: Existing Conditions

November 17, 2016

November 17, 2016
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Ditch control structure

Ditch from the Flume to the School of Mines Property: Existing Conditions

Welch Ditch Alternatives Jefferson County Open Space

Ditch head gate

Ditch from the Flume to the School of Mines Property: Existing Conditions

Trail next to ditch

Concrete aqueduct segment

November 17, 2016

November 17, 2016
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Reference Map

Proposed Improvements
Railing on Concrete Conduit

Jefferson County Open Space
Proposed trail location in ditch

Clean out ditch and move trail

Proposed Improvements
Trail and Ditch

Proposed trail location in ditch

Proposed railing

Trail to remain

Safe existing condition with trail next to ditch

November 17, 201

November 17,
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Trail Designation on Private Property
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Reference Map

Proposed Improvements
Steps at Head gate
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Proposed trail

Stone edge at
boundary

Property line

November 17, 2016

Proposed steps
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Canyon Mouth Master Plan Improvements Cost Estimate
Item
1 Peak to Planes Trail: Golden to Tunnel 1
Segment A/1
Segment B/2
Segment C/3
Segment D/4
Segment E/5
Segment F/6
Segment G/7

Cost
$
$
$
$
$
$
$

7,229,516
446,364
1,195,751
(existing)
1,260,879
1,114,586
2,874,972
336,964

2 Parking Lot 1 Trailhead
Parking lot and trailhead improvements
US Hwy 6 improvements / lot access
Trail connection from parking lot to P2P Trail

$
$
$
$

2,833,146
1,393,157
1,310,000
129,989

3 Welch Ditch & Trail Improvements
Wooden flume segments--restoration
Concrete and earthen channel improvements
Suspension bridge across Clear Creek

$
$
$
$

1,515,140
951,605
433,535
130,000

4 Parking Lot at Tunnel 1 (Phase 1 Allowance)
Final cost TBD ($1.5 million to $6 million)

$

1,000,000

5 Misc Improvements
(Incl. stream edge fencing, boulder seating areas,
interpretive signage, etc.)

$

100,000

$

12,677,802

TOTAL MASTER PLAN IMPROVEMENTS
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