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October 29, 1998

Mr. Frank Rosso

Urban Drainage and Flood Control District
2480 West 26th Avenue, Suite 156-B
Denver, Colorado 80211

Subject: Goldsmith Guich through Cook Park
Low Flow Channel Improvements
UD&FCD Agreement No. 95-06.09
ICON Job Number: 97-017-COK-415

Dear Frank:

ICON Engineering, Inc., is pleased to submit the attached report entitled Goldsmith Gulch
Low Flow Channel Improvements through Cook Park, Final Design Report, dated June
1998.

We would like to acknowledge the help and support in the preparation of this report that
was furnished by your staff and the project sponsors. In particular, Mr. Dick Gannon from
the Denver Department of Park and Recreation and the members of the Cook Park Task
Force have been instrumental in providing input.

This report is intended to provide the sponsors with a plan to improve and stabilize the low
flow channel of Goldsmith Guich through Cook Park in such a way as to enhance the appeal of
Cook Park. This will be done by incorporating substantial public input with sound engineering
design. The resulting improvements will be an integral part of a favorite neighborhood and
community recreational area.

We have enjoyed working with you, Dick, and the Task Force throughout the preparation of
this study and we look forward to continuing this relationship during construction.

Sincerely,
ICON ENGINEERING, INC.

Akt PR

Matthew J. Ursetta, P.E. is Y. Neufeld, E.IT.
Principal Project Engineer
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1.1
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1.3

1.4

SECTION 1.0 INTRODUCTION

Autherization

This study was authorized by the Urban Drainage and Flood Centrol District (UD&FCD)
under UD&FCD Agreement No. 95-11.09, dated December 17, 1996. ICON
Engineering, Inc. (ICON) was retained to complete the scope of work summarized in
Subsection 1.2. This analysis is comprised of this report and an accompanying set of
drawings. An addendum with pertinent backup data is provided to the District under
separate cover.

Purpose and Scope

This report was prepared to assist UD&FCD and the City of Denver’s Park and
Recreation officials in the planning, selecting, implementation, and construction of low
flow channel improvements along Goldsmith Gulch through Cook Park. This report and
technical addendum present the results of the combined efforts of UD&FCD, the City of
Denver, ICON, and the Cook Park Task Force.

The study area encompasses the low flow channel of Goldsmith Gulch through Cook
Park. This portion of the channel is located in southeast Denver, Colorado.

Mapping

* Aerial mapping was provided by UD&FCD in digital format. The mapping was prepared

in January-of 1994 by Falcon Air Maps at a contour interval of 1 foot. This mapping was
augmented with field survey data complete by ICON Engineering, Inc., in February of
1997 to account for improvements to the stream crossings at the north and south ends of
the park and any erosion of the channel which may have occurred since the mapping was

originally prepared.

Background Information

Hydrology for this study was taken from a the following report which was provided by
the Urban Drainage and Flood Control District:

. Goldsmith Gulch Major Drainageway Report, Gingery & Associates, November
1977 (Reference 1).
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SECTION 2.0 EXISTING CONDITIONS

Location

Cook Park is a community recreation area, bounded by Cherry Creek Drive to the north
and east, South Monaco Parkway on the west, and East Mexico Avenue on the south.
Cherry Creek drains along the northern and eastern boundaries of Cook Park on the north
side of Cherry Creek Drive. Just across Cherry Creek to the northeast is Place Junior
High School. Many of the student activities from this school utilize the park’s amenities.
Figure 1 presents the location of the project.

Topography and Site Conditions

The course of Goldsmith Gulch through the park has become deeply incised. The
channel has nearly vertical sides of up to six feet deep in some areas. This condition
poses a safety hazard to the community which takes advantage of the park’s recreation
opportunities.

Several mature trees have grown near the existing channel banks which are a definitive
asset to Cook Park’s overall appeal. However, these trees present a challenge to the
grading required to reduce the safety problem of the banks. In addition, picnic tables
have been intermingled among the trees as the channel area has become a favorite
location for focal residents to relax. Special care must be taken to preserve the trees and
appeal of the channel in the community park. '

Hydrauliés

Goldsmith Gulch runs for approximately 1,580 feet through the western portion of Cook
Park. The channel drains northward with a few gentle curves, falling about 12 feet from
East Mexico Avenue to Cherry Creek Drive South., A few small drops have occurred
naturally; however, the overall channel slope through the park is about 0.8 percent. An
analysis of the existing low flow channel geometry shows that it will convey up to about
250 to 300 cfs without overtopping its banks. The peak flow for the 2-year event is 820
cfs; therefore, storm water flows will potentially exceed the low flow channel several
times a year. The improvements indicated in the study will not affect the 100-year
floodplain.
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SECTION 3.0 PROJECT APPROACH

Public Involvement

Cook Park is located in the heart of a residential neighborhood and is an important
outdoor amenity to the residents who live in the neighborhood. Therefore, it was
established early in the project that the public would need to be involved to a substantial
degree in the selection of improvements to the low flow channel. In an effort to obtain

active participation from the public, a Task Force was formed and a public process was

developed. The Task Force was made up of a small group of local citizens and each
member of the group was asked to represent the interests of the people living in the
surrounding neighborhood. The public process involved a series of meetings with the
Task Force and the citizens living in the area, A flow chart depicting the public process
is included in the appendix to this report.

Task Force

Initially the task force was formed by calling and inviting active citizens to join. At the
first public meeting, the intent of the Task Force was described and volunteers wishing to
join the Task Force were asked to talk to the project sponsors after the meeting. The
project sponsors’ expectations of the members of the Task Force were also described at
the first public meeting and are presented in bullet form in the appendix of this report.
Members of the Task Force are listed in section 1.5 of this report.

Public Process

The project sponsors, consultants, and Task Force toured existing drainage projects where
low flow channe] improvements have been constructed. The purpose of the tour was to
view various types of drainage improvements that can be used along Goldsmith Gulch
and to inform the Task Force of the intent of each of the different types of drainage
improvements. Subsequently, at the first meeting with the Task Force, a slide show was
presented to view typical drainage improvements, gather input, and present the goals and
givens of the project to the Task Force. The goals and givens of the project are also
presented in bullet form in the appendix to this report and are presented in the table
below:



Goals

Givens

Repair and prevent erosion of the channel.

Project limits are between East Mexico
Avenue and Cherry Creek Drive South.

Public ownership of project.

Creek alignment to remain within 50' of
existing location.

Make improvements and attractive
addition to park.

Improvements cannot affect existing 100-
year floodplain.

Serve maintenance requirements of

Must allow efficient routine maintenance -

UD&FCD and Department of Parks and mowing, trash pickup, etc.
Recreation.

Provide an example of beautiful drainage | Improvements will be safe.
improvements.

Improvements will be a useful amenity

Approximate funding is $250,000

Construction schedule is Fall 1997 or
Winter 1998

Throughout the public process, input was gathered at public meetings, and two
conceptual plans for improvements were defined. The information gathered in the public
meetings was recorded in meeting minutes which are included in the appendix of this
report. The consultants, project sponsors, and Task Force continued to work on the
details of these concepts and provide a level of refinement to be sure the concepts could
be constructed.

The consultants developed the concepts further to the point of preliminary design to
determine the impact of the improvements on the park and provide estimates of probable
construction costs. These preliminary designs were brought to the Task Force for
discussion. Based the feedback received from the Task Force, a third concept was
developed. Again, this concept was developed to a workable preliminary design.

A final public meeting was held to review the three concepts with the public participating
in the process. During this meeting slides were shown depicting possible drop structure
and bridge designs, which provided feedback to the consultants for selection during the
final design phase.

This report presents the final design in detail.



4.1

SECTION 4.0 SELECTED CHANNEL TREATMENTS

Description of Reaches

To enhance the aesthetic appeal of Cook Park, the project team elected to divide the
channel into four reaches, each of which is different in appearance and character. The
limits of each reach are defined by the surrounding topography, channel appearance,
character of the reach, and uses of the park. The conceptual improvements for the low
flow channel were contemplated on a reach-by-reach basis so that improvements fit in
with the character of the reach. This approach will give visitors to the park a variety of
experiences with the channel and will reduce the impression of a manmade channel. The
reaches were named after the predominant use and/or appearance of the park in that
reach. The reaches are identified from downstream to upstream as the Native Reach,
Park Reach, Canyon Reach, and Active Reach. These reaches are described in greater
detail below.

4.1.1 Native Reach

This reach begins at Cherty Creek Drive South and extends upstream to the first
pedestrian bridge, approximately 300 feet south. The east side of this reach is not
landscaped or irrigated. As a result, it is vegetated by native grasses and Russian Olive
trees. This gives this reach a natural or "native" appearance; however, the west side of
the channel in this reach has been planted with bluegrass which is irrigated and well
maintained. A natural drop bas occurred in the channel bed at the upstream end of this
reach, and there is a timber pedestrian bridge just upstream of the drop which provides a
means of getting across the channel.

4.1.2 Park Reach

The segment between the two pedestrian bridges has been identified as the Park Reach.
This reach is landscaped and irrigated on both sides, having a traditional park-like
appearance. There are soccer fields located about 300 feet east of the channel in this
reach. Ash, Linden, and Hackberry trees grow in this reach, most of which are set back
from the channel banks. Some head-cutting has occurred along the channel, and the
banks have become vertical in some places. A few large Cottonwood trees near the lower
end of the Park Reach sit on the vertical banks of the low flow channel. These trees are
in danger of being undermined if the downward erosion is not checked. A second
pedestrian bridge provides a channel crossing at the upstream end of this reach.



4.1.3 Canyon Reach

Upstream of the second pedestrian bridge is a stretch of channel that has been encroached
upon by large, mature Cottonwood trees. The channel is somewhat incised in this reach
and is surrounded by landscape berms which give the area the feeling of a canyon. There
are picnic tables and benches among the trees that draw park visitors to the water and
there is a general "rugged" appearance to this reach.

4.1.4 Active Reach

The upstream reach is near an existing playground and softball fields. Many children
naturally play nearby because of this. The pedestrian trail through Cook Park comes
nearer to the channel in this reach than in any other; however, the channel is obscured
from view by a low hill. There are several Austrian Pine and Evergreen trees growing in
the Active Reach, giving it a unique character. With so much happening near the
channel, it was appropriate to call this the "Active Reach".

4.2 Design Constraints

4.3

Channel slope criteria were established that guided the design. To maintain the selected
channel grades, it was decided two drop structures would be required: A 3-foot grouted
sloping boulder drop downstream of the pedestrian bridge between the Native Reach and
the Park Reach; and, a 2.5-foot vertical drop in the Park Reach. The channel slopes
selected are shown in the table below.

Reach Slope (%)
Native Reach 0.40
Park Reach - 030

Canyon Reach 1.00 min.
Active Reach 0.40

The pedestrian bridge between the Canyon Reach and the Park Reach will be re-aligned
to be more perpendicular to the channel when it is replaced. By making the pedestrian
bridge perpendicular, it will be shorter and less expensive to replace. This will require
moving the trail which is an additional expense but the eost savings of the shorter bridge
span will more than offset the cost of the trail re-alignment.

Final Design Treatments

The details of the final design are discussed below on a reach-by-reach basis.

4.3.1 Native Reach

A wooded area will be constructed on the eastern side of the channel at the north end. A
1-foot deep low flow channel will be created by grading at a 2H:1V slope from the edge
of the channel bottom. From there an area about 30 feet wide will be graded at 1 percent,



followed by a 6H:1V slope to match exiting grades (see Figure 1). If possible, the
drainage swale along Cherry Creek Drive will be diverted into the wooded area so that
irrigation runoff can help support the area during dry periods. This area is intended to be
inundated several times a year to help the plantings thrive. The soils report (Reference 2)
indicates that the substrata is very sandy to a depth of 30 feet or more. The groundwater
table is reported to be 10 to 15 feet deep. Therefore, it is not anticipated that the proposed
re-grading will result in a marsh-like wetlands area, which is a concern of the area
residents. The west bank will be lowered to allow runoff to drain freely and prevent
standing water, which was identified as a nuisance problem in the public process. This
re-grading may require the removal of one or all of a few Russian Olive trees. The
participants in the public meeting supported the removal of these trees and replacing them
with a native variety.

Immediately downstream of the pedestrian bridge a 3-foot drop structure will be
constructed. The 3-foot drop structure will still be constructed downstream of the
pedestrian bridge, and the stepped boulder wall from concept two will be utilized as
necessary to protect existing trees. In conjunction with the drop, 4-foot diameter boulders
will be used to create 2-foot tall walls at the edges of the channel. These walls are
required to match the existing grade at the top of the channel bank without disturbing
existing trees. Various sized boulders will be scattered along the channel banks
throughout this reach as a landscape feature. The intent of the feature boulders is to
continue the appearance of the rock required for the drop structure and walls throughout
the reach rather than have it end abruptly just downstream of the drop structure.
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Figure 1: Typical Section, Native Reach, Concept One

The slope face around and above the existing corrugated arched culverts will be protected
and enhanced by applying a rock facade. The channel invert upstream of the culverts is
to remain a hard, rocked bottom.



4.3.2 Park Reach

A 2.5-foot tall vertical drop structure will be constructed at station 5+50 in the Park
Reach so that the grading upstream does not come as close to the existing trees. The
channel invert is raised about a foot with the drop in this location, resulting in less
earthwork to obtain the desired side slopes. This drop will be designed and constructed
in such a manner as to appear as natural as possible while maintaining its hydraulic
function. The channel sides will vary from 4H:1V up to 6H:1V in places throughout the
Park Reach. By breaking the continuous 4H:1V slopes, the channel will appear less
manufactured. The flatter slope will also make access to the channel easier. As
mentioned, these grades will blend seamlessly into the existing terrain.

In addition to changing the side slopes, the width of the low flow channel is varied in this
reach. The channel bottom will vary in width through the Park Reach from 5 feet tol5
feet. The Park Reach will include a wide, calm pool, created by the drop structure at the
downstream end of the reach. A 6H:1V side slope will be graded into the east channel
bank. The desired effect is an area of slower moving water that will be easily approached
on the flatter embankment slope.

To accommodate some existing trees, the channel will need to be re-aligned for about 400
feet in the center of the reach. The realignment will be fairly minor shifting the channel
centerline only 10 to 12 feet from its existing location. Like the Native Reach, boulders
will be used to construct walls as required to preserve large trees. During construction
the amount of rock wall used for grading and protecting existing trees will be limited as
much as possible.

Stretches of native grasses are proposed along the toe of the low flow channel to achieve
a natural appearance. These sections would not be mowed and would be allowed to grow
to their natural height. To prevent accidental mowing of the native grass, distinguishing
features will be used, such as abrupt grade breaks, feature boulders, or shrub plantings.
Random feature boulders will be placed sparingly along the channel.

The old timber bridge at the downstream end of this reach will be replaced.

4.3.3 Canyon Reach

The Canyon Reach begins with a pedestrian bridge at station 8+50. As mentioned earlier,
the bridge is to be replaced at an angle more perpendicular to the channel. Double-
stacked boulders will be required on both sides of the channel for about 50 feet upstream
of the bridge because the channel is fairly deep in the lower end of the Canyon Reach. A
single row of 4-foot diameter boulders will be used to create a 2-foot tall wall on the
outside of the bends in this reach. These boulders will be grouted and are required to take
up grade and to protect the low flow channel from erosion. A 4H:1V slope will be used
on the inside of the bends and above the boulder edges. The channel alignment will need
to be changed slightly by increasing the radius of the bend upstream of the pedestrian
bridge to allow for the 4H:1V side slopes. The Canyon Reach will be constructed as steep

10



as possible (1 percent minimum) to animate the water and create a splashing sound To
control potential erosion and enhance the Canyon type character, type M riprap will be
placed across the bottom of the channel. A buried concrete cutoff wall will be installed at
the upstream and downstream ends of this reach to keep the steep channel slope from
migrating upstream.

4.3.4 Active Reach

As with the Canyon Reach and Park Reach, the side slopes vary in this reach. The
changes will be gradual and accomplished over distances of 100 feet or more. Any
changes in grading will be done within the context of the existing slopes. The
improvements at the outfall from East Mexico Avenue will be the outside bend of the
channel and will be protected with buried riprap.

The outfall from the box culverts at East Mexico Avenue will have a hard rock bottom to
vertical walls. The walls will be mortared boulders and tie into existing headwall and
wingwalls. A rail will be installed on top of the existing wingwalls as required for safety.
Large feature boulders will be placed in the channel bottom to dissipate energy as storm
water drains out of the culverts at high velocities.

11



SECTION 5.0 SUMMARY

5.1 Project Summary

Through a public process, improvements for the low flow channel of Goldsmith Guich
through Cook Park have been selected and designed. The improvements will not only
stabilize the low flow channel but will enhance Cook Park by providing a variety of
experiences along the channel. The Task Force involvement and public process design
was successﬁﬂ,zhould continue through the final design.

an

5.2 Project Schedule

A 14-week project schedule has been estimated for the planned improvements. This
* schedule also accounts for 13 weather days which, if used, would extend the total
construction time to 17 weeks. The schedule is presented in the following table.
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PROPOSED CONSTRUCTION SCHEDULE

GOLDSMITH GULCH LOW FLOW CHANNEL IMPROVEMENTS
THROUGH COOK PARK
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