
MEADOWS/CHEYENNE

(SPRING RUN)

/

DRAINAGE IMPROVEMENTS

PRELIMINARY DESIGN

OCTOBER, 1985

S & G NO. 85433

Ei
IJ

SELLARDS & GREG, INC.
On. Union 5qe1are • 143 Union B’uI•vard, Suit. 280

Lak.wood, Colorado 80228 (ftYPfN ED

PARK CREEK

CON3ULTING

ENGINE E5



c
7

o
,

r
fl

n‘3

w

X
L

I.0

--C
----

(300‘3000J0UU
,

UaU
,

0
0

Ci]

LiJ

U

•
‘3

<
U

i

Z
a
.

-Jr



SELLARDS & GRIGG, INC.
E N 61 N E E One Union Square • 143 Union Boulevard. Suite 280

Lakewood, Colorado 80228 (303) 986-1444

October 29, 1985

Mr. WiHiam M. McCall, P.E.
City of Colorado Springs
Department of Public Works
City Engineering Division
30 South Nevada
Suite 403
Colorado Springs, CO 80901

Re: Final Report for Park Meadows/Cheyenne Creek (Spring Run)
Drainage Improvements Preliminary Design
S&G No. 85433-26

Dear Mr. McCall:

In accordance with our agreement, 85-112, we have completed the preliminary
design for drainage improvements on a portion of the Spring Run channel.
Transmitted herewith are seven copies of the final report. The final
document provides conceptual drawings and cost estimates for each of the
structural flood control alternatives considered and assesses the various
impacts of the proposed drainage improvement alternatives. Drainage
improvements have been prioritized and construction phasing recommendations
have been made relative to identified flooding problems.

We would like to acknowledge the sub—consultant services provided by
William Wenk Associates, a landscape architecture consultant, and A. G.
Wassenaar, Inc., a geotechnical consultant. The landscape architecture
services provided by William Wenk Associates were invaluable in the
development of drainage improvement alternatives for Stratton Meadows Park
that enhanced the recreational and aesthetic qualities of the Park while
accomplishing the flood control objectives. The results of the
geotechnical investigation provided by A. G. Wassenaar, Inc., proved to be
valuable in assessing technical feasibility of various drainage improvement
alternatives. The geotechnical investigation also resulted in design
recommendations that will be useful in future final design phases.

SCANNED



Mr. William M. McCall, P.E.
October 29, 1985
Page 2

Thank you for this opportunity to provide professional services to the City
of Colorado Springs. We appreciate the assistance provided by yourself and
other members of the City staff.

Very truly yours,
SELLARDS & GRIGG, INC.

Timothly G. Flanagan, E.I.T.
Project Engineer

Charles A. McKnight(P.E.
Project Manager

CAM: mc
End
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CHAPTER I

INTRODUCTION

Contract Authorization

The preparation of this preliminary design of drainage improvements for a
portion of sub-basin IV (Spring Run), of the Southwest Area Drainage Basin
was authorized under the terms of a contract between the City of Colorado
Springs and Sellards & Grigg, Inc. dated July 23, 1985.

Project Limits

The upstream project limit is located on the Spring Run channel
approximately 700 feet upstream of the Mt. Werner Circle cul—de—sac in an
existing concrete lined trapezoidal channel. The downstream project limit
is approximately 2,300 feet downstream of the Mt. Werner Circle cul-de-sac
on the Spring Run channel

Nature and Purpose of Study

This preliminary design investigation is intended to provide the City of
Colorado Springs with a thorough analysis of the hydraulic capacities of
existing drainage facilities within the study area and to develop
alternative designs for solving the identified flooding problems. Cost
estimates and evaluation of neighborhood impacts, traffic impacts, and
utility impacts are analyzed for each of the alternative flood control
designs that have been developed for consideration. Landscape architecture
considerations have been integrated into the alternative flood control
designs in an effort to “soften” the visual impacts of channel
improvements.

Scope of Work

The agreed upon Scope of Work for the preliminary design of drainage
improvements for a portion of sub-basin IV (Spring Run), of the Southwest
Area Drainage Basin is stated as follows for Phase I professional
engineering services.

Items of Work

The selected consultant will perform the following items of work:

Phase I —

Item 1 Determine runoff quantities during the 5 year and 100 year
storms, from the Southwest Area Drainage Basin Study.

Item 2 Perform hydraulic calculations to determine capacities of
existing facilities including the existing concrete channel, and
to check for superelevation around sharp bends.

I—’



Item 3 Compare existing capacities with 5 year and 100 year flows, and
identify flooding problems.

Item 4 Recommend drainage improvements such as channel reconstruction or
other items which will reduce or eliminate flooding problems
identified in Item 3.

Item S Gather any necessary field survey data which is not already
available. All survey notes and topographic maps presently at the
City Engineer’s Office will be made available to the consultant.

Item 6 Provide cost estimates and other pertinent information such as
neighborhood impact, traffic impact, and utility conflicts, to be
used in evaluating alternatives.

Item 7 Prepare and submit a draft Pre-design Study containing all the
above for review by the City Engineer.

Item 8 The draft report shall contain at least two or more designs for
consideration.

Item 9 Because of the sensitivity of Meadows Park, and the significant
impact the channel will have on the park, the selected consultant
will explore the possibility of some “soft” channel lining
solutions with less visual impact, in addition to concrete or
“hard” linings.

Item 10 Provide geotechnical analysis and recommendations as necessary
for preparation of alternatives.

Item 11 Prepare and submit a final Pre—design Study after review and
comment of the draft study by the City Engineer. Upon acceptance
of the final Pre-design Study, the consultant will provide 6
additional copies to the City.

Previous Studies/Investigations

The only significant basin—wide investigation for Spring Run preceeding
this preliminary design investigation is the “Engineering Study of
Southwest Area Drainage Basin (Cheyenne Creek, Cheyenne Run, and Spring
Run) Colorado Springs, Colorado” prepared by Lincoln DeVore Testing
Laboratory, Inc. (Ref. 1). This engineering study was submitted on February
29, 1984 and was approved by the City Council on July 10, 1984.

Existing Drainage Facilities

For the purpose of discussing existing drainage facilities and proposed
future drainage improvements, the following reach designations have been
established:

(ach1 Lower Project Limit (Station 19+20) to Station 23+00

Reach 2 Station 23+00 to the downstream end of the City Park
(Station 34+80)

1—2



Reach 3 Station 34+80 to the downstream end of the upper Mt. Werner
Circle crossing of Spring Run (Station 41+92)

Reach 4 Station 41+92 to the downstream end of the trapezoidal
concrete channel (Station 48+10)

Reach 5 Station 48+10 to the upstream project limit (Station 50+00)

All stationing references are made from the preliminary design plan and
profile drawings that are included in this report as Drawings 2 through 16
in Appendix A.

The existing drainage facilities are summarized in Table I-i for each of the
defined reaches.

‘-3



TABLE I-i

Existing Drainage Facilities

Contri buti fly
Existing Channel Characteristics Point Discharges

Cross Longitudinal Side Bottom
Reach From To Section Lining Slope (%) Slope Width Location Structure

(STA) (STA) (feet) (STA)

1 19+20 23+00 Trapezoidal Concrete 0.61 1:1 8 2U+35 Trapezoidal
Concrete

Channel

2 23+00 24+38 Trapezoidal Concrete 0.94 1:1 Varies 24+UU Concrete
6 to 19 Conduit

2 24+38 24+88 Twin Cell Concrete 0.40 Vertical 19
Box Culvert

2—(9’ x 3 5’)

2 24+88 34+80 Non—Prismatic Natural 1.05 Varies Varies —

Vegetation

3 34+80 41+92 Non—Prismatic Grass 0.82 Varies Varies —

4 41+92 42+41 Twin Cell Concrete 0.20 Vertical 23 —

Box Culvert
2-(11’ x 4’)

4 42+41 43+50 Trapezoidal Concrete 4.42 Varies Varies
9 to 23

4 43+50 46+90 Non-Prismatic Grass 1.71 Varies Varies

4 46+90 48+10 Non-Prismatic Concrete 0.68 Varies 8
(1:1 to
Vertical)

5 48+10 50+00 Trapezoidal Concrete 0.57 1:1 8

1-4



CHAPTER II

DETERMINATION OF DESIGN DISCHARGE
FOR DRAINAGE IMPROVEMENTS

The “Engineering Study of Southwest Area Drainage Basin (Cheyenne Creek,
Cheyenne Run, and Spring Run) Colorado Springs, Colorado” (Ref. 1) prepared
by Lincoln DeVore Testing Laboratory, Inc. was used to obtain the 5—year
and 100—year peak discharges for the project area. This study provided a
comprehensive analysis of the Spring Run watershed. The 5—year and 100—
year design discharges throughout the study area were reported to be 138
cfs and 465 cfs respectively. The City of Colorado Springs criterion
normally requires that the 5—year discharge be used for the design of
drainage improvements and appurtenances unless the 100—year discharge
exceeds 500 cfs. The design discharge using this criterion would have been
138 cfs. Sellards & Grigg, Inc., however, was advised by the City of
Colorado Springs in a letter dated August 5, 1985 to adopt the 100—year
discharge of 465 cfs as the design discharge.

Il—i



CHAPTER III

IDENTIFICATION OF EXISTING DRAINAGE PROBLEMS

The existing channel throughout the project area was analyzed using the
HEC—2 cnmputr mq4el developed by the United States Army Corps of Engineers
(Ref. 2). Field surveyed cross sections of the channel and overbank areas
were obtained to provide the necessary geometric data to use in the HEC-2
model . Throughout most of the project area, the channel is “Derched” with
no positive drainage toward the channel in the transverse direction on one
or both sides of the channel . The overflows from the “perched” reaches of
the channel may, therefore, become separated from the flow in the main
channel and enter the main channel again at some point downstream. The
channel discharge capacity for the “perched” channel reaches was determined
by analyzing multiple discharges with the HEC—2 model to determine the
“incipient overflow” discharge at critical locations throughout the project
area. For the reaches of the channel that were not “perched” allowing for
positive drainage toward the channel in the transverse direction, the water
surface profile for the 5—year and 100—year peak discharges was determined
taking full account of overbank flow. The only reach of existing channel
that exhibited positive transverse drainage toward both sides of the
channel was in the park from Station 37+00 to Station 41+92. The 100—year
flood plain in this reach of the park does not result in the inundation of
any inhabitable structures. Table Ill—i provides a basic summary of the
critical locations of overflow and the “incipient overflow discharge” for
the “perched” reaches of the channel as well as a summary of average flow
depth and top width for the channel reach that is not “perched”.

From Table 111—1 it can be observed that all reaches of the existing
channel except Reach 5 do not, at some point, have sufficient capacity to
pass the 100—year discharge of 465 cfs. Reach 5 has sufficient capacity to
pass the 100—year discharge of 465 cfs with essentially no freeboard.
Additional freeboard would be provided on the north side of the channel by
construction of a berm. The sharp bend in Reach 5 from Station 49+00 to
Station 50+00 results in some superelevation of the flow on the north side
of the channel. The superelevation of flow was analyzed by application of
Newton’s second law of motion to the centrifugal action in the curve as
presented in the Open Channel Hydraulics textbook by Chow (Ref. 3). The
maximum superelevation predicted for the sharp bend in Reach 5 from Station
49+00 to Station 50+00 with a 100—year discharge of 465 cfs was 0.41 feet.
“Splash walls” 1 foot high have been constructed in the bend from
approximately Station 49+00 to Station 50+00 thus eliminating any overflow
through the bend.
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The two box culverts in the project area that cross the Spring Run channel
on Mt. Werner Circle were found to have adequate capacity to pass the 100-
year peak discharge with an unobstructed waterway. The provision of an
unobstructed waterway will require relocation of gas lines that go
through both cells of both box culverts.

The channel capacity inadequacies determined by mathemetical analysis were
further verified by field reconnaissance efforts following the severe
thunderstorm of July 19, 1985. High water marks on fences and trees could
be observed near the Pebble Creek apartments which are near the downstream
end of the park (Station 34+80) and just upstream of the channel transition
at Station 47+20. The peak discharge resulting from the thunderstorm of
July 19, 1985 is unknown, however, it is noteworthy that high water marks
were observed on fences near Station 48+10 at the downstream end of Reach
5. Reach 5 was determined to have adequate capacity to pass the 100-year
discharge of 465 cfs by mathematical analysis; the observed high water
marks are believed to be the result of “backwater1’ created by the
inadequate channel transition from trapezoidal channel to rectangular
channel from Station 47+30 to Station 47+55.

Overflow high water marks could also be observed outside of the channel in
the immediate upstream vicinity of the upper Mt. Werner box culvert
indicating an overflow across Mt. Werner Circle. The overflow was, to a

large degree, the result of severe debris blockage in the box culvert
Ziiised by the existing cjp line runnng through the box culvert in a
Tnsverse direction.
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TABLE 111-1

Summary of Existing Channel Overflow
Locations, Discharges,

Flood Plain Depths, and Top Widths

Reach Location “Perched” “Non—Perched”
Condition Condition

Minimum
Incipient Avg. Avg.
Overflow Flood Plain Flood Plain
Discharge Depth Topwidth

(STA) (cfs) (ft) (ft)

1 20+00 190

2 29+00 50

3 35+00 to 36+00 20

3 38+00 3.2 95

4 45+00 225

5 48+10 to 50+00 465+
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CHAPTER IV

HYDRAULIC DESIGN CRITERIA

The City of Colorado Springs has no formal design criteria for channel
improvements. Sellards & Grigg, Inc. developed the following hydraulic
design criteria based primarily on past experience and the existing
hydraulic design criteria of the Urban Drainage and Flood Control District
(Ref. 4) which serves the Denver Metropolitan area. The hydraulic design
criteria summarized in Table IV-1 were presented to the City of Colorado
Springs and adopted for use on this project during a meeting held on August
30, 1985. The hydraulic design criteria is intended to apply to the design
of channel improvements rather than to the evaluation of adequacy for
existing channels.

TABLE IV-1

Hydraulic Design Criteria

Grass— Riprap— Concrete-
lined lined lined Underground

Channel Channel Channel Conduits

Mannings “ne
Roughness Coefficient .030—.035 .045 .015 .013

Maximum Average
Velocity 7 fps 12 fps

Maximum Permissible
Velocity 7.5 fps 15 fps

Minimum Permissible
Velocity 2.0 fps 2.0 fps 2.0 fps

Side Slopes <3:1 <2:1 2:1 to
Vertical

Freeboard 1’ mm. i’ mm. 1’ mi HGL below
Ground
Surface

Froude Number <0.8 <0.8 <0.8
—

— (foi subcrit.
flow only)

Low Flow 1% to 3% 1% to 3% 1% to 3%
Channel Capacity of Q(100) of Q(100) of Q(100)

Vertical Drop Max. Max. Max.
Structure Design Height=4 ft. Height=4 ft. Height=4 ft.

I V-i



CHAPTER V

GEOTECHNICAL EVALUATION

A geotechnical investigation of the project area was performed in
accordance with Item 10 of the Scope of Work. The geotechnical
investigation was performed by A. G. Wassenaar, Inc. as a sub—consultant to
Sellards & Grigg, Inc. The drainage improvement alternatives developed by
Sellards & Grigg, Inc. are compatible with the recommendations of the
geotechnical investigation by A. G. Wassenaar, Inc. The geotechnical
report makes several recommendations that should be used for the final
design of the proposed drainage improvements. It is noteworthy that the
geotechnical investigation has resulted in the conclusion that the surface
water in Spring Run is perched in a clay and sand strata near the surface
and is not continuous with the underlying ground water table. For this
reason, a layer of drainage filter material will probably not be required
under the full length of the drainage improvements. Filter material for
stabilization has, however, been included in the construction cost
estimates in this report to address the contingency that unstable soil
conditions will be encountered at various locations beneath the proposed
drainage improvements. The geotechnical report in its entirety has been
included with this report as Appendix B.
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CHAPTER VI

DRAINAGE IMPROVEMENT ALTERNATIVES

Drainage improvement alternatives have been developed for each of the
reaches identified in Chapter I. The drainage improvement alternatives
that have been developed consist entirely of channel improvements. The
channel improvement alternatives have been developed with consideration
given to construction feasibility within the limited existing rights—of—
way. Particular attention has been given to channel improvement aesthetics
and integration of the flood control function with recreational objectives
in Meadows Park (Reach 3). Recreational, maintenance, and landscape
architecture considerations have been studied in detail by William Wenk
Associates, a landscape architecture firm, as a sub—consultant to Sellards
& Grigg, Inc.

Table VI-l gives the general characteristics of the channel improvement
alternatives that have been developed for each reach in the project area.

Commentary on Channel Improvements for Reach 1

Station 19+20 to Station 23+00

The right-of-way available in Reach 1 is generally 28 feet wide. The
existing channel in Reach 1 has a transverse gradient away from the channel
on the east side of the channel and toward the channel on the west side of
the channel. The existing channel in Reach 1 is a concrete trapezoidal
channel with a bottom width of 8 feet and side slopes of 1 to 1. The
existing channel in Reach 1 has a longitudinal invert slope of
approximately 0.61 percent.

Alternative 1—A

Alternative 1—A is a 16—foot wide rectangular concrete channel for the full
length of Reach 1. In order to allow for design of the channel without a
significant backwater effect, it was assumed in the hydraulic calculations
that the 16-foot wide channel would ultimately be continued to Montrose
Avenue (about 100 feet downstream of Station 19+20), and would not
transition to the existing 8—foot wide rectangular concrete channel . The
longitudinal invert slope would be 0.2% resulting in a flow depth ranging
from 4.2 feet at Station 19+20 to 3.9 feet at Station 23+00 for the design
discharge of 465 cfs. The mild longitudinal gradient of 0.2% allows for
maintenance of subcritical flow with a maximum Froude Number of 0.8. The
channel velocity for the design discharge averages about 7.1 feet per
second. A secondary reason for the longitudinal slope in Reach 1 is to
allow a greater depth to the invert of the proposed drainage alternatives
in Reach 2. There are two bends in the channel with radii of approximately
115 feet and 170 feet at the channel centerline. The predicted
superelevation for these bends is 0.11 feet and 0.08 feet respectively.

A rectangular concrete side channel six feet in width brings drainage from
a cul—de-sac into the channel at approximately Station 20+35. The gradient
of the side channel is mild resulting in flooding of the cul-de-sac during
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major flood events in the Spring Run channel . Alternative 1-A would have
an invert elevation approximately one foot lower than the existing channel
invert at the point of confluence with the six foot wide rectangular
concrete side channel and the depth of flow for the design discharge of 465
cfs would be less than the depth of flow in the existing channel for the
same discharge. Thus, the flooding impact on the cul—de—sac would be
reduced by Alternative 1—A relative to the existing channel conditions.
Some minor flooding of the cul-de-sac however, would still occur for the
design flood discharge with Alternative 1—A.

Commentary on Channel Improvements for Reach 2

Station 23+00 to Station 34+80

The right—of—way available in Reach 2 is generally 28 feet wide. The
existing channel in Reach 2 generally has a transverse gradient away from
the channel on the north side of the channel and toward the channel on the
south side of the channel. The existing channel in Reach 2 is a concrete
trapezoidal channel with a bottom width varying from 6 to 19 feet and side

slopes varying from 1:1 to vertical from Station 23+00 to Station 24+38.
The longitudinal invert slope from Station 23+00 to Station 24+38 is
approximately 0.94 percent. The lower box culvert through Mount Werner

Circle extends from Station 24+38 to Station 24+88 in Reach 2. Upstream of
the box culvert, the existing channel is unlined with an average thalweg
slope of approximately 1.05 percent.

Alternative 2—A

Alternative 2—A is a 16—foot wide rectangular concrete channel for the full
length of Reach 2. The longitudinal invert slope would be 0.23% resulting
in a normal flow depth of 3.5 feet for the design discharge of 465 cfs. As
in Reach 1, the mild longitudinal gradient of 0.23% allows for maintenance
of subcritical flow with a maximum Froude Number of 0.8. The channel
velocity for the design discharge is 8.4 feet per second. The only bend in
the channel resulting in significant superelevation is located between
Station 23+20 and Station 23+50. The bend radius is 50 feet and the
predicted superelevation is 0.27 feet. The invert of the rectangular
channel at the upstream end of Reach 2 allows for easy transition to the
improved grass lined channel in Reach 3. The rectangular channel
alternative would allow for access by pedestrians and bicyclists.
Pedestrian and bicycle traffic in the channel could be discouraged by
signage and the elimination of any trails leading directly to points of
access, however, the need to provide egress from channel atintermediate
points in Reach 2 is recognized. The provision of adequate egress from the
channel would probably be accomplished by installing side wall ladders at
regular intervals throughout Reach 2. The ladders would be designed to
provide minimum impedance to flood flows.

Alternative 2-B

Alternative 2-B is 2—60 inch diameter reinforced concrete pipes for the
full length of Reach 2. The longitudinal invert slope would vary from
0.20% to 0.81% resulting in a hydraulic grade line above the crown of the
pipes for the design discharge of 465 cfs. The .y]ocJty in the pipes
flowing full would be approximately 12 feet per second. The horizontal
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alignment would be similar to the horizontal alignment of Alternative 2-A,
however, the problem of superelevation at bends would be eliminated because
the total design discharge of 465 cfs would be carried inside of the pipes.

The alignment of the pipes for Alternative 2—A is shown to be a curvilinear
alignment rather than a series of straight sections with sharp bends. The
curvilinear alignment would be constructed by installing pipe sections with
small joint deflections. The Spring Run base flow which is estimated to be
5 to 10 cfs would be routed into one of the pipes so as to increase the low
flow velocities. The routing of low flows into a single pipe could be
accomplished by means of a low level weir at the point where the low flow
channel in Reach 3 meets the transition structure at the upstream end of
Reach 2. The hydraulic grade line would be essentially at the average
ground surface throughout Reach 2 for the design discharge of 465 cfs. The
safety hazard and potential for debris blockage at the entrance to the
pipes at the upstream end of Reach 2 would be dealt with by a trash rack
designed to deflect debris in an upward direction so as not to block the
entrance to the pipes. The trash rack would also greatly reduce the risk
to the individual of being carried into one of the pipes by the localized
high velocities that would be present immediately upstream of the pipe
entrance during a major flood event.

Alternative 2—C

Alternative 2-C is a single 8 foot wide by 5 foot high box culvert for the
full length of Reach 2. The box culvert would in all likelihood be precast

and installed in sections. Alternative 2—C would have hydraulic
characteristics very similar to Alternative 2—B. The required capacity of

465 cfs, however, would be provided by a single conduit instead of two
pipes affording a lesser construction trench width than required by
Alternative 2—B. The hydraulic grade line would again be above the crown of
the pipes for the design discharge of 465 cfs. However, because of the
reduced wetted perimeter of a single conduit, the hydraulic grade line for
Alternative 2-C would have a flatter slope than the hydraulic grade line

for Alternative 2—B, and would remain below the ground surface throughout
Reach 2. Alternative 2—C would also produce a lower water surface in Reach
3 than would Alternative 2—B. The velocity in the reinforced concrete box
would be approximately 12 feet per séZid. As with Alternative 2—B, the
problem of superelevâtTon at bends would be eliminated because the total
design discharge of 465 cfs would be carried inside of the conduit. The
alignment of the conduit for Alternative 2-A is again shown to be a
curvilinear alignment constructed as described for Alternative 2—B. The

safety hazard and potential for debris blockage at the entrance to the
conduit at the upstream end of Reach 2 would be dealt with as discussed for
Alternative 2-B.

Commentary on Channel Improvements for Reach 3

Station 34+80 to Station 41+92

There is no defined drainage easement for Reach 3, however, since the

Stratton Meadows Park is under City ownership, it is assumed that the
entire park is available for construction of channel improvements. There

are transvere gradients away from the existing Spring Run channel in both
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directions from Station 37+00 to Station 38+00 in Reach 3. The alternative
that has been developed for Reach 3 involves incising the improved channel
to a depth of 4 to 5 feet below the existing channel flow from Station
34+80 to Station 37+70. Reach 3 from Station 37+70 to Station 41+92
generally has sufficient transverse gradient toward the existing channel in
both directions to allow for maintenance of the existing thalweg slope.
The top width of the flood plain for the design discharge of 465 cfs would
be contained entirely within the Stratton Meadows Park from Station 37+10
to Station 41+92 without inundation of any inhabitable structure, thus
allowing for maintenance of the naturalu cross section in this reach.
Minor cross section variations from Station 37+70 to Station 41+92 may be
desirable from the standpoint of maintenance, recreational use, and
aesthetics. The existing low flow channel in Reach 3 has near vertical
side slopes constructed of railroad ties with a “natural” bottom. The
railroad ties are deteriorating in many locations throughout Reach 3. The
“natural” bottom of the existing low flow channel would contribute to the
siltation of the “hard” lining channel improvement alternatives in Reaches
1 and 2. Thus, it is proposed that the entire length of low flow channel
be replaced with a “hard” surface concrete low flow channel. The use of
concrete for the low flow channel could be made unobtusive to the park by
designing the bottom width of the low flow channel such that the base flow
in Spring Run (5 to 10 cfs) would cover the concrete surface at the bottom
of the low flow channel. The plan to incise the low flow channel in Reach
3 from Station 34+80 to Station 37+70 and construct a low flow channel at
essentially the existing grade from Station 37+70 to Station 41+92 requires
that a drop structure be constructed at Station 37+70. The drop structure
would be integrated with the landscaping of the park and provide the
required energy dissipation.

Alternatives 3—A and 3-B have been developed for the Stratton Meadows Park.
The two alternatives are similar in scope, with Alternative 3-B being the
less costly. The major cost savings for Alternative 3—B result from a
slightly reduced scope of improvements and the use of asphalt rather than
concrete for the maintenance path. The cost estimate tables in Chapter VII
outline the differences between the two alternatives.

It should be noted that the reduced hydraulic efficiency of two conduits
(Alternative 2—8) compared to a single conduit (Alternative 2-C) for Reach
2 results in a higher 100—year water surface elevation in the park
downstream of Station 37+70. If Alternative 2—B is selected for Reach 2,
some revision of the proposed grading for the park will be necessary to
accommodate the higher water surface.

Commentary on Channel Improvements for Reach 4

Station 41+92 to Station 48+10

There is no drainage easement of record upstream of Station 43÷50 in Reach
4 and this portion of Reach 4 is presently under private ownership.
Therefore, a permanent easement would have to be acquired before channel
improvements could be constructed in Reach 4. The existing channel in
Reach 4 generally has a transverse gradient away from the channel on the
north side of the channel and toward the channel on the south side of the
channel. Reach 4 includes the upper crossing of Mt. Werner Circle which is
a twin cell 11 feet wide by 4 feet high box culvert from Station 41+92 to
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Station 42+41. The existing channel in Reach 4 consists of a badly
deteriorated trapezoidal concrete channel from Station 42+41 to Station
43+50. The longitudinal invert slope from Station 42+41 to Station 43+50
is approximately 4.42 percent. Upstream of Station 43+50 to Station 46+90
Reach 4 consists of a natural grass—lined channel with an average thalweg
slope of 1.71 percent. Reach 4 from Station 46+90 to Station 48+10
consists of a transition from trapezoidal concrete channel to rectangular
concrete channel

Alternative 4-A

Alternative 4—A is a 16—foot wide rectangular concrete channel for the full
length of Reach 4. The longitudinal invert slope would be 0.23% for the
design discharge of 465 cfs. Due to the extremely steep gradient of the
existing channel, it was necessary to provide for drop structures at
Stations 43+30, 44+00, and 46+90. The drop structures are vertical walled
drop structures approximately 3 feet high with the necessary downstream
energy dissipation. Flow in the channel would be subcritical with a
maximum Froude number of 0.8. There is a transition at the upstream end
of Reach 4 from the rectangular concrete channel proposed for Alternative
4-A to the existing trapezoidal concrete channel of Reach 5. Supercritical
flow from Reach 5 would continue to the drop structure at Station 46+90.
Flow would be subcritical downstream of Station 46+90. The discouragement
of pedestrian and bicycle traffic in the bottom of the channel and the
provision for emergency egress from the channel would be dealt with as
discussed in the commentary for Alternative 2—A. The normal flow depth for
the design discharge is 3.5 feet with a velocity of 8.4 feet per second.
There are no significant bends in the channel improvements proposed by
Alternative 4-A, thus there is no superelevation to consider.

Alternative 4-B

Alternative 4-B is a trapezoidal concrete channel with an 8 foot bottom
width and 1.5:1 side slopes. The longitudinal invert slope is 0.20%. The
normal flow depth would be 4.1 feet with a channel velocity of 8.2 feet
per second for the design discharge of 465 cfs. Drop structures
approximately 3 feet high would be provided at Station 43+50, 44+10, and
46+80, with the necessary downstream energy dissipators. The channel for
Alternative 4-B would be rectangular downstream of the drop at Station
43+50 to provide a simple transition to the box culvert at the downstream
end of Reach 4. The channel upstream of the drop at Station 46+80 would be
a trapezoidal concrete channel with an 8 foot bottom width and 1:1 side
slopes. The proposed channel would have a cross section and longitudinal
slope (0.70%) essentially matching the existing cross section and slope of
Reach 5. This would prevent backwater from affecting the supercritical
flow in Reach 5. Downstream of Station 46+80 the flow would be
subcritical. The 1.5:1 side slopes allow for egress from the channel
without ladders or other special structures.

Commentary on Channel Improvements for Reach 5

Station 48+10 to Station 50+00

The right—of--way available in Reach 5 is uniformly 30 feet wide throughout
the full length of the Reach. The existing channel in Reach 5 generally
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has a transverse gradient away from the channel on the north and east side
of the channel and toward the channel on the south and west side of the
channel . The existing channel throughout the full 1 ength of Reach 5 is a
concrete trapezoidal channel with a bottom width of 8 feet and side slopes
of 1:1. The longitudinal invert slope is approximately 0.57% percent for
the full length of Reach 5. The existing concrete trapezoidal channel in
Reach 5 has a capacity essentially equal to the design discharge of 465
cfs. The design flow in the existing channel would be supercritical. It
was decided by the City of Colorado Springs to allow exceedance of the
Froude Number criteria and retain the existing channel in Reach 5 as an
element of the overall improvements plan since the existing channel has a
capacity exceeding the design discharge. The existing channel has a 90
degree bend with an approximate radius of 90 feet from Station 48+95 to
Station 49+90. Splash walls appoximately one foot high have been
constructed from Station 48+95 to Station 49+90. The predicted
superelevation in the bend is 0.41 feet. In addition to the
superelevation in the bend, circular curves have been found to propogate
cross waves in the supercritical flow regime. The height of cross waves
that might develop under these circumstances is not easily quantified by
mathematical analysis. It is therefore proposed that a berm be constructed
on the north and east sides of the channel as an additional factor of
safety in the elimination of overflow from the channel near the bend for
the design discharge. The construction of such a berm would not interrupt
the flow of local drainage laterally toward the channel since the gradient
is away from the channel on this side of the channel.
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TABLE VI—1

Channel Improvement Alternatives
Normal

Channel Depth of
Type of Conduit Longitudinal Flow for

Reach-Alternative Conveyance Lining Dimensions Bottom Width Side Slope Slope Q=465 cfs
(ft) (ft) (%) (ft)

1—A Channel Concrete 16 Vertical 0.2 3.6*

2—A Channel Concrete 16 Vertical 0.23 3.5

2-B Conduit Concrete 2—5 foot Dia. Varies 5 feet**
RCP’s 0.21 to 0.81

2-C Conduit Concrete 8 foot x Varies 5 feet**
5 foot RCB 0.21 to 0.81

3-A Channel Grass Varies Varies 0.8

4-A Channel Concrete 16 Vertical 0.23 3.5

4-B Channel Concrete 8 1.5:1 0.20 4.1

*Flow Depth is not normal due to backwater caused by sidewalk on Montrose Avenue.

**The Hydraulic Grade Line (HGL) is above the inside top of the conduit

NOTE: The channel improvement alternatives for Reach 5 consists of berm construction
outside of the existing channel construction.
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CHAPTER VII

EVALUATION OF DRAINAGE IMPROVEMENT ALTERNATIVES

The drainage improvement alternatives that have been identified are all
viable alternatives in terms of their technical feasibility. The selection
of alternatives will be based on the cost of the alternatives, which
provides for a quantitative comparison of alternatives, as well as the less
quantifiable traffic and neighborhood impacts. The conventional criterion
which is used to evaluate the feasibility of construction of drainage
improvements is the “benefit/cost” ratio. For the purposes of this master
planning and preliminary design analysis, the flood control benefits can be
assumed to be equal for all alternatives considered since all alternatives
offer 100-year flood protection. Traffic, neighborhood and utility impacts
have been summarized qualitatively in the paragraphs that follow.
Generalized cost estimates for each of the drainage improvement
alternatives are provided in Table VII—1 through VII—5.

Estimates of project costs have been prepared by estimating construction
quantities and researching unit costs for all construction items that could
be readily identified in this preliminary design phase. An engineering and
construction management cost equal to 15% of the estimated construction
cost and a contingency cost equal to 10% of the construction cost have been
added to each cost estimate.

Traffic Impacts

The alternatives presented in Chapter VI would all have some traffic impact
on the neighborhoods in the vicinity of the project regardless of the reach
or reaches where construction was taking place. The traffic impacts that
would result from construction of the proposed channel improvement
alternatives can generally be classified as being either minimal or
disruptive depending on the reach where construction is taking place and
the alternative selected. A minimal traffic impact would be defined as a
traffic impact resulting from increased traffic volume and noise level.
The minimal traffic impact would not involve any significant detouring or
disruption to the flow of traffic. Minimal traffic impacts would exist for
the duration of construction for the following reach alternatives.

Alternative 1-A
Alternative 2-A

Alternative 4-B
Alternative 5-A

VII—’



A disruptive traffic impact would be defined as a traffic impact that
results in significant detouring of traffic and hindrance to the flow of
traffic. Disruptive traffic impacts would exist for the duration of
construction for the following reach alternatives.

The construction of the alternatives that have been identified for Reach 2
would involve disruptive traffic impacts due primarily to the construction
of new cross drainage through the lower crossing of Spring Run by Mt.
Werner Circle. Mt. Werner Circle at this location could either be closed
for the duration of construction or restricted to one lane at the option of
the City.

Neighborhood Impacts

The alternatives presented in Chapter VI would all have some direct
neighborhood impacts aside from the traffic impacts that have been
identified. The neighborhood impacts that would result from construction
of any of the proposed channel improvement alternatives result primarily
from the very restrictive rights-of-way that are available in Reaches 1 and
2. There is presently no available right-of-way for much of Reach 4 and
the right—of—way available for acquisition represents only the minimum
requirement for construction without impacting existing buildings.
Construction activities in Reaches 1, 2, and 4 would in all likelihood
involve the use of large pieces of equipment with high noise levels. The
most severe neighborhood impact would probably occur in Reach 2 regardless
of the alternative selected due to the fact that the 28 foot drainage
easement has been encroached upon by the backyard fences of all of the
property owners in Reach 2. All of the channel improvement alternatives
identified for Reach 2 would require temporary or permanent relocation of
the fences to the limits of the easement.

Flood control, which is the primary emphasis of the project, is undoubtedly
the greatest single beneficial impact on the adjacent neighborhoods. All
of the flood control alternatives would provide 100-year flood protection.
Presently adjacent residents experience flooding almost annually.

The beneficial impacts of the channel improvements in the Stratton Meadows
Park (Reach 3) are also noteworthy. The channel improvement alternative
that has been identified for Reach 3 would significantly enhance the Park
as a recreational amenity. The trail system in the park has been
conceptually designed to provide increased accessibility to the park while
meeting the maintenance requirements of the channel.

As part of the preliminary design work, the study area was assessed for its
recreation potential and for potential impacts of channel redevelopment on
adjacent uses. Of special interest were potential impacts on Meadows Park.
Preliminary inventory and analysis included meeting with representatives
of the Parks and Utilities Departments and the community center adjacent to
the park to develop goals for the park.
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Based on meetings with city staff and field inspections, the following
conclusions were drawn.

1. Development of a trail through the study area connecting with the City
wide trail system is not consistent with the City trails master plan
currently being developed. However, a neighborhood trail would allow
residents of the area off—street access to Meadows Park. Prior to the
flood in the summer of 1985, a wooden bridge provided easy access from
the apartment complex upstream of the Mt. Werner Circle cul—de-sac to
Meadows Park. Replacement of the bridge should be considered as part
of the channel improvements.

2. Channel construction will have a significant impact on Meadows Park
and areas downstream. Impacts on the park include loss of use during
construction, and because of change in land forms, potential loss of
usable recreation open space in the park. Channel improvements in the
residential areas downstream will cause significant loss of vegetation
in the existing channel easement but long term use of the area should
improve because the channel will be placed in underground concrete
conduits. Because conduits have been chosen as the preferred design
option, additional permanent channel easements will not be required.
Because no property acquisition is required, no long—term disruption
of use of individual residences will occur, except for removal of the
vegetative screen that now exists between homes along the channel.

3. As part of the master planning process, three Meadows Park design
alternatives were developed and reviewed by the City staff. The first
alternative proposed minimal improvements through the park. The
channel proposed would include a grass—lined trapezoid to accommodate
the 100-year flood, low flow channel improvements, and a trail
connection from Mt. Werner Circle to the Mt. Werner Circle cul—de-sac.
The channel improvements will encroach on the softball field in this
alternative, but the field will not be relocated. The drop structure
required at Station 37+70 would be a simple concrete structure,
designed as required to meet hydraulic requirements.

The second alternative provides for construction of a trapezoidal
channel from the cul—de—sac to Station 37+70, with the widening of the
channel and regrading of the park area between Station 37+70 and the
end of the park to blend with the existing contours and allow better
recreation use. As part of the regrading, earth mounds would be
placed on either side of the channel to help contain flood waters
exceeding the 100—year flood. As in the first alternative, the drop
structure proposed would be simple, serving only engineering uses.

The third alternative calls for significant regrading of the area
downstream of the drop structure, relocation of the existing softball
field to maintain full use of the field, and development of a drop
structure that makes a maximum use of water in the low flow channel as
a recreational resource. Two alternative drop structures were
proposed, one “natural in appearance and built with machine placed
boulders, the second a geometric concrete structure of two levels.
For maintenance and appearance reasons the concrete structure was
chosen as the preferred alternative. The alternative proposes
extension of the existing trail system in the park to connect with the
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Mt. Werner Circle cul-de-sac upstream, and extending the trail
upstream to the channel pedestrian crossing serving the apartment area
to the southwest.

Based on the design alternatives provided for the park, City staff
recommended that the third development alternative be selected for ultimate
channel development improvements. Cost estimates for two variations of the
third development alternative are presented as Alternatives 3—A and 3—B in
this report.

Multiple use design considerations should be limited to the Meadows Park
and the area immediately upstream of the Mt. Werner Circle cul—de-sac.
Improvements in the area upstream of the cul—de-sac should address the
visual impact of the channel improvements, the safety of children in the
area as it relates to the channel, and the provision of a pedestrian
crossing to the apartment complex south and west of the channel.

Utility Impacts

The utility impacts are summarized for each of the reach—alternatives as
foil ows:

Reach—Alternative 1-A

There are no significant utility impacts for Reach—Alternative 1—A.

Reach—Alternative 2—A, B, C

Mountain Bell telephone closure risers and cable and underground
television cable parallel the channel on both sides. The Mountain
Bell telephone cable also crosses the channel at one point. The
Mountain Bell telephone cable and the television cable will have to be
relocated closer to the boundary of the existing drainage and utility
easement. The gas line in the lower Mt. Werner Circle Crossing will
require relocation for all Reach-Alternatives, and the water line that
parallels the gas line will require relocation for Reach-Alternatives
2-B and 2—C.

Reach—Alternative 3—A

Mountain Bell underground cable continues westward through the park
from Reach 2 and will likely require relocation in the area where the
channel has been lowered in the park.

Reach—Alternative 4-A, B

The gas line in the upper Mt. Werner Circle box culvert will need to
be relocated. Mountain Bell underground cable crosses the existing
channel at approximately Station 43+50 and will need to be relocated.
Two sanitary sewer manholes are adjacent to the channel at
approximately Station 47+25; however, the City of Colorado Springs
sanitary sewer atlas indicates that there is no crossing of the
existing channel by sanitary sewer at this point.
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Reach-Alternative 5—A

There are no significant utility impacts in Reach 5. The proposed
berm construction would reduce overhead line clearance by about one
foot.

Prioritization of Improvements

Many factors enter into the prioritization of improvements that are not
easily quantifiable. Priorities have been established herein for each of
the reaches in the project area based strictly on the assessment of flood
control needs.

Priority 1 — Reach 2

Reach 2 from upstream of the lower Mt. Werner box culvert (Station 24+88)
to the upper reach limits (Station 34+80) has an existing channel with a
very low capacity. Residential housing that would experience frequent flood
damage is adjacent to both sides of the channel for the full length of
Reach 2. The Pebble Creek Apartments which are located near the upstream
end of Reach 2 represent the greatest single structure potential for loss
of life and damage to be found anywhere within the existing flood area of
Spring Run within the project limits. The construction of Reach 2 would
provide some reduction in flood damages to the Pebble Creek Apartments
prior to the construction of channel improvements for Reach 3.

Priority 2 - Reach 3

Reach 3 channel improvements in combination with Reach 2 channel
improvements would provide for 100—year protection to the residential area
of Reach 2 and the Pebble Creek Apartments upstream of Reach 2. On this
basis Reach 3 is established as the second priority for construction.

Priority 3 - Reach 4

Reach 4 has insufficient capacity for the design discharge throughout
the full length of the reach. The apartment complex south of the
channel has significant potential for damage along with the
residential structures that are adjacent to the channel. The concrete
channel immediately upstream of the Upper Mt. Werner Circle culvert is
badly deteriorated and the progressive bank sloughing on the south
bank of the channel from Station 43+60 to Station 44+10 is presently
endangering the house and the apartment complex parking lot on the
south side of the channel. There is no question that the progressive
channel deterioration and bank sloughing that can be observed in Reach
4 will require immediate short-term maintenance, however, the
maintenance would likely consist of stop—gap measures to temporarily
stabilize the channel. The channel improvements for Reach 4 are given
the third priority, in part, on the basis of providing for permanent
stabilization of the channel in Reach 4.

C—
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Priority 4 - Reach 1

Residential housing that would experience periodic flood damage is adjacent
to both sides of the channel for the full length of Reach 1. The existing
channel capacity is second only to Reach 5 and therefore flood damage would
be less frequent than in Reaches 2 and 3.

Priority 5 — Reach 5

The existing channel in Reach 5 is calculated to have adequate capacity to
pass the design discharge of 465 cfs. The berm construction that is
proposed for Reach 5 provides a safety factor against channel overtopping
due to cross waves that would likely develop in the channel bend with the
supercritical flow that exists in Reach 5.

Phasing of Improvements

The phasing of the proposed channel improvement construction for Spring Run
involves the consideration of the funding schedule of the City of Colorado
Springs and flood control priorities as well as the logical construction
sequence. Aside from the flood control priorities which have been
identified, the most logical construction sequence would be from downstream
(Reach 1) to upstream (Reach 5). The downstream to upstream mode of
construction for the entire project would eliminate the need for reduced
slope transitions at the downstream end of a construction phase. The need
for reduced slope transitions when upstream phases are constructed prior to
downstream phases is a direct result of the lowering of the channel invert
that is an element of all drainage improvement alternatives from the lower
end of Reach 1 to the upper end of Reach 4. The reduced slope transitions
at the downstream ends of construction phases would cause a slight
reduction in the capacity of the upstream improvements for the interim
period prior to construction of the downstream phase. In spite of the
problems associated with reduced slope grade transitions from an upstream
to a downstream phase, the phasing of construction would best be undertaken
in a sequence from highest to lowest priority as outlined in the previous
(Prioritization of Improvements) section of this report.

It is noteworthy that the necessity to match the existing invert elevation
at the downstream project limits is a constraint in the development of
Alternatives for Reaches 1 and 2. This constraint results in a wider
channel at a higher elevation than would have been proposed were it not for
this constraint.
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TABLE VII — 1

PARK MEADOWS/CHEYENNE CREEK
(SPRING RUN)

COST ESTIMATE FOR REACH 1

Alternative A

Item Description Unit Unit Est. Extension
No. Price Quantity

1 Mobilization L.S. $5,210

2 Clearing & Grubbing L.S. $6,512

3 Remove Exist. Structures L.S. $6,300

4 Control of Water L.S. $7,814

5 Structure Excavation C.Y. $4.00 1,933 $7,732

6 Structure Backfill C.Y. $3.00 479 $1,437

7 Reinforced Concrete C.Y. $325.00 349 $113,425

8 Prefabricated Plastic
Drain Material S.Y. $15.00 255 $3,825

9 Class A Filter Material C.Y. $22.00 135 $2,970

10 Native Grass Seeding S.F. $ 0.08 10,640 $851

SUBTOTAL = $156,076

Engr design & const
management (15%) $23,411

Contingencies (10%) $15,608

TOTAL = $195,095

(AVG COST/L.F.) = $513
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TABLEV1I—2

PARKMEADOWS/CHEYENNECREEK
(SPRINGRUN)

COSTESTIMATEFORREACH2

ItemDescription
No.

1Mobilization

2Clearing&Grubbing

3RemoveExist.Structures

4ControlofWater

5StructureExcavation

6StructureBackfill

7ReinforcedConcrete

8PrefabricatedPlastic
DrainMaterial

9ClassAFilterMaterial

1060—inchRCP,Class3

11Pre-castConc8x5RCB

12TransitionStructure
Sta24+30to24+38and
Sta24+88to24+96

13TransitionStruct&Hdwl
Sta34+70to34+80

14ReinfConcDropStruct
Sta24+30,30+50,31+50

15RelocateExistGasLine
(Sta24+63)

16RelocateExistIater
Line(Sta24+53)

17RelocateExist
TelephoneCable

L.S.

L.S.

L.S.

L.S.

C.Y.

C.Y.

C.Y.

$21,776

$27,221

$2,200

$32,665

$23,776

$4,374

$303,550

AlternativeB

Extension

$15,502

$19,377

$8,700

$23,253

77$308

5$15

0$0

$405

$66

$299,520

$0

U$0

55$17,87

o$0

$10,000

$10,000

2,000$10,000

AlternativeC

Est.Extension
Quantity

$15,453

$19,316

$8,700

$23,180

77$308

5$15

0$0

25$375

2$44

0$0

1,170$298,350

0$0

U$0

$10,0U0

$10,000

2,000$10,000

AlternativeA

UnitUnitEst.ExtensionEst.
PriceQuantityQuantity

$4.00

$3.00

$325.00

$15.00

$22.00

$128.00

$255.00

5,944

1,458

934

7,342

418

0

0

S.Y.

C.Y.

L.F.

L.F.

$110,130

$9,196

$0

$0

27

3

2,340

0

C.Y.$325.00

C.Y.$325.000

C.Y.$325.00

L.S.

L.S.$0

L.F.$5.00

13$4,225

$0

104$33,800

$10,000

$0

2,000$10,000

55$17,875
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ItemDescription
No.

18RelocateExist
TelevisionCable

19Furnish/Install42—inch
ChainLinkFence

20ROWRestoration

21NativeGrassSeeding

22TrafficControl

2,220$17,760

$5,000

20,000$1,600

$5,000

2,220$17,760

$5,000

20,000$1,600

$5,000

SUBTOTAL-ALTA=

Engrdesign&const
management(15%)

Contingencies(10%)=

TOTAL-ALTA=

(AVGCOST/L.F.)=

SUBTOTAL—ALT13=$454,381

Engrdesign&const
management(15%)=

Contingencies(1O%)=

TOTAL—ALTB=$567,977

(AVGCOST/L.F.)=$490

SUBTOTAL-ALTC=$45,976

Engrdesign&const
manayement(15%)=$67,946

Contingencies(1O%)$45,298

TOTAL-ALTC=

(AVGCOST/L.F.)=

$56b,220

$488

ExtensionEst.
Quantity

UnitUnitEst.
PriceQuantity

L.F.$5.00

L.F.$8.00

L.S.

S.F.$0.08

L.S.

ExtensionEst.
Quantity

2,000$10,000 2,000$10,000

2,220$17,760

$5,000

20,000$1,600

$1,000

Extension

2,000$10,000

$628,273

$94,241

$62,827

$785,341

$677

$68,157

$45,438
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TABLE VII—3

PARK MEADOWS/CHEYENNE CREEK
(SPRING RUN)

COST ESTIMATE FOR REACH 3

Alternative A Alternative B

Item Description Unit Unit Est. Extension Est. Extension

No. Price Quantity Quantity

1 Mobilization L.S. $10,616 $7,352

2 Clearing & Grubbing L.S. $13,269 $9,189

3 Remove Exist. Structures L.S. $1,250 $1,250

4 Control of Water L.S. $15,923 $11,027

S Low Flow Channel L.F. $40.00 730 $29,200 730 $29,200

6 Unclassified Exc. C.Y. $4.00 3000 $12,UOO 300U $12,00U
Used for Fill

7 Transition Struct &
Wingwa11, C.Y. $325.00 20 $6,500 20 $6,500
Sta. 41+77 to 41+92

8—a Soil Prep. and Sodding S.F. $0.25 160000 $40,000

8—b Soil Prep. and S.F. $0.10 160000 $16,000
Bluegrass Seeding

9 Low Flow Channel Bridge L.S. $2,000 $2,000

10 Low Flow Channel Weir L.S. $4,000 $4,000
Structure

11 Reinforced Concrete for C.Y. $325.00 75 $24,375 75 $24,375
Drop Structure

12 Plantings L.S. $40,000 $10,000

13 Repi. Irrigation System S.F. $0.20 260000 $52,000 260000 $52,000

14 Rel . Softball Field L.S. $5,575 $5,575
(New Backstop)
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15

16— a

16-b

17

18

Sidewalk Removal

Conc. Maintenance Path

Asph. Maintenance Path

New Light Fixtures

Relocate Exist
Telephone Cable

Unit Unit Est.
Price Quantity

$0.60

$3.50

$1.30

$1,200

L.F. $5.00

Extension

$1,338

$42 ,000

2 $2,400

800 $4,000

Est. Extension
Quantity

2230 $1,338

12000 $15,600

1 $1,200

800 $4,000

SUBTOTAL — ALT A = $306,446

Engr design & const
management (15%) =

Conti ngenci es( 10%)=

TOTAL - ALT A =

(AVG COST/L.F.) =

(AVG COST/S.F.) =

SUBTOTAL - ALT A-i $212,606

Engr design & const
management (15%) = $31,891

Contingencies(iO%)= $21,261

TOTAL - ALT A-i = $265,758

(AVG COST/L.F.) =

(AVG COST/S.F.) =

$319

$1.02

Item Description
No.

S.F.

S.F.

S.F.

EA.

2230

12000

$45 ,967

$30 ,645

$383,058

$460

$1.47
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TABLE VII-4

PARK MEADOWS/CHEYENNE CREEK
(SPRING RUN)

COST ESTIMATE FOR REACH 4

Item Description
No.

1 Mobilization

2 Clearing & Grubbing

3 Remove Exist. Structures

4 Control of Water

5 Structure Excavation

6 Structure Backfill

7 Reinforced Concrete

8 Prefabricated Plastic
Drain Material

9 Class A Filter Material

10 Transition Structure
Sta 42+41 to 42+75

11 Reinf Conc Drop Struct
Sta 43+30,44+00,46+90

12 Reinf Conc Foot Bridge

13 Relocate Exist Gas Line
(Sta 42+07)

14 Relocate Exist Telephone
Cable Crossing Chnl

15 Furnish/Install 42—inch
Chain Link Fence

16 ROW Restoration

L.S. $10,000

L.S. $5,000

$8.00 1,136 $9,088

$2,500

$9 ,370

$11,713

$2,000

$14 ,055

$12 ,828

$2,496

$134 ,225

Unit Unit Est.
Price Quantity

Alternative B

Extension

Alternative A

Extension

$7,531

$9,414

$2,000

$11,297

$8,972

$2,457

$98,150

L.S.

L.S.

L.S.

L.S.

C.Y.

C.Y.

C.Y.

S.Y.

C.Y.

Est.
Quantity

3 ,207

832

413

2,243

819

302

$4.00

$3.00

$325.00

$15.00

$22.00

422 $6,330

134 $2,948

C.Y. $325.00 27 $8,775

C.Y.

L.S.

$325 .00 90 $29,250

$4,000

422 $6,330

200 $4,400

27 $8,775

104 $33,800

$4,000

$10 ,000

$5 ,000

1,136 $9,088

$2,500

L.F.

L.S.
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Item Description Unit Unit Est. Extension Est. Extension
No. Price Quantity Quantity

17 Native Grass Seeding S.F. $0.08 10,200 $816 10,200 $816

SUBTOTAL - ALT A = $218,529 SUBTOTAL - ALT B = $271,397

Engr design & const Engr design & const
management (15%) = $32,779 management (15%) = $40,710

Contingencies(1O%)= $21,853 Contingencies(10%)= $27,140

TOTAL -ALT A = $273,161 TOTAL -ALT B = $339,246

(AVG COST/L.F.)= $442 (AVG COST/L.F.)= $549
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TABLE VII—5

PARK MEADOWS/CHEYENNE CREEK
(SPRING RUN)

COST ESTIMATE FOR REACH 5

Alternative A

Item Description Unit Unit Est. Extension
No. Price Quantity

1 Mobilization L.S. $205

2 Clearing & Grubbing L.S. $256

3 Embankment Fill C.Y. $6.00 135 $810

4 Type M Riprap C.Y. $40.00 65 $2,600

5 Class A Filter Material C.Y. $22.00 35 $770

6 Filter Cloth S.Y. $4.00 200 $800

7 Native Grass Seeding S.F. $0.08 1800 $144

SUBTOTAL - ALT A = $5,585

Engr design & const
management (15%) = $838

Contingencies(10%)= $559
TOTAL - ALT A = $6,981

(AVG COST/L.F.) = $37
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