Resolution No. 6$3-81 A Ry

A RESOLUTION ESTABLISHING BEAR
CREEK DRAINAGE BASIN AND ARTERIAL
ROADWAY BRIDGE FEES FOR 1981

BE IT RESOLVED BY -THE CITY COUNCIL OF THE CITY

or COLORADO SPRINGS:

Section 1.

That Bear Creek Drainage Basin and arterial

roadway bridge fees for 1981, as recommended by the City of

Colorado Springs Drainage Board at their March 20th, 1981

meeting, are established for 1981 as follows:

Bear Creek Drainage Basin Fee -

Bear Creek Arterial Roadway Bridge Fee - §

$1,000 per acre

Dated at Colorado Sbrihés,‘cdlgrado this _10th day of

March  , 1981.

ATTEST:

R e

Mayor

Py

City Clerk

3/5/81

94.00 per acre
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“ember 20,

WHOM IT MAY CONCERN:

- ..

CITY OF COLORADO SPRINGS

DEPARTMENT OF PUBLIC WORKS
30 5. NEVADA

ADMINISTRATION (719) 578-6660

SUITE 402 P.0.BOX 1575

1988

IS

7k city of Colorado Springs-Council at the December 13, 1988 meeting
.1 broved the drainage basin and bridge fees as follows:

L

20

D E

COLORADO SPRINGS, COLORADQ 80901-1575 /

1988 1988 1989 1989
BASIN DRAINAGE BRIDGE % OF DRAINAGE BRIDGE
NAME FEE/ACRE FEE/ACRE INCREASE FEE/ACRE FEE/ACRE
SAND CREEK $5445,00 $454.00 2% $5554.00 $463.00
SPRING CREEK 4196.00 2% 4280.00
TEMPLETON GAP 2767.00 30.00 2% 2822.00 31.00
DOUGLAS CREEK 4883.00 112.00 2% 4981.00 114.00
19TH STREET 1593.00 2% 1625.00
POPES BLUFF 1620.00 276,00 2% 1652.00 282.00
CAMP CREEK ©898.00 2% 916.00
PETERSON FIELD 4102.00 237.00 2% 4184.00 242.00
SOUTH ROCKRIMMON 1902.00 2% 1940.00
PULPIT ROCK 2681.00 2% 2735.00
DRY CREEK 2306.00 2% 2352.00
NORTH ROCKRIMMON 2433.00 2% 2482.00
COTTONWOOD CREEK 3562.00 216.00 2% 3633.00 220.00
MISCELLANECUS 3278.00 2% 3341.001
MESA 4231.00 2% 4316.00
218T STREET 2433.00 2% 2482.00
BEAR CREEK 1566.00 146.00 2% 15397.00 149.00
SOUTHWEST .AREA 5297.00 2% 5403.00 :
WINDMILL GULCH 4843.00 133.00 2% 4940.00 136.00
BLK. SQUIRREL CREEK 5172.00 714.00 2% 5275.00 728.00
MONUMENT BRANCH 3918.00 1% 3974.00%
MIDDLE TRIBUTARY 2994.00 1% 3026.008%

t Miscellaneocus fee is computed as-a simple average of all studied

basins.

2 Monument Branch basin fee has two components,
fee of $3812.00 per/acre and the ‘detention pond land cost fee?

8162.00 per/acre.

the construction cost

3 Middle'Tfibutary basin fee has two components, the constructon cost
fee of $2821.00 per/acre and the detention pond cost feet of $5205.00

per/acre.

4 The detention pond land cost component of the basin fee is determined
based upon the 1989 park land dedication fee of $14,000.00 per/acre.

THE FEE CHANGE IS EFFECTIVE JANUARY 1,

1989

Sincerly,

oy R P

Gary . Haynes
City Enginge;

cc:DeWitt Miller, Director of Public Works

TN -



Lincoln Deore

1000 West Fillmore St.
Colorado Sprmgs Colorado 80907
(303) 632-3593

Home Office December 16, 1980

Director of Public Works and

Drainage Board of the City of Colorado Springs
101 West Costilla Street

Colorado Springs, Colorado

Re: ENGINEERING STUDY
of
BEAR CREEK DRAINAGE BASIN

COLORADO SPRINGS, COLORADO

Gentlemen:

Enclosed: herew1th is the report concerning the englneerlng study
of the Bear Creek Drainage Basin, authorized by the City Council
of the City of Colorado Springs, the Colorado Springs Drainage
Board, and the Public Works Department of the City of Colorado
Sprlngs.

This study includes an overview of basin geology, ralnfall/runoff
characterlstlcs, hydrologic history and of the channel improve-
ments existing in the basin. Additions to existing drainage
improvements are recommended in this study, together with rating
and some upgrading of the existing structures.

The study may be used as a master guide for drainage improvements
within the basin. The included recommendations should be used as
a guide, not as an inflexible design.

Respectfully submitted,

LINCOLN-DeYORE TESTING fAB., INC.% ‘i ,
- . 2 pN T - _
- g o)/ (S
By: Orr i 7\ ®y" Eﬁawg}°3§~* Kg'thryn A4 Phillips
602 East 8F S0HASS PO Box 1427 R 47 o CAYG: BoxyBsa Lneer P.0. Box 1643
Pueblo, Colo 81001 Glenwood Springs, Colo 81601 ‘xMon ro% 81401 Grand Junction, Colo 81501 Rock Springs, Wyo 82901
. (303) 546-1150 (303) 945-6020 (303) 249-7838 {303) 2428968 (307)3822§M9 .
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SCOPE AND GENERAL REQUIREMENTS OF THE STUDY:

The Bear Creek Drainage Basin was
previously studied in 1972, by R. Keith Hook & Associates. Some
studies have been made for individual, relatively small areas,
but no other major drainage or "flood plain" plan could be found
for any major portion of the basin.

Although construction has continued
in the area since 1972, the basic street pattern of existing
developed areas is the same in 1980 as it was then. This is due
to the fact that the major subdivision developments were planned
and constructed by one development company. The location and
establishment of Bear Creek County Park aided in this by removing
a large amount of developable land from the basin. It has been
assumed that the park will be maintained, thus keeping this large
area clear of development of runoff increasing units.

New developments are being proposed
at this time, however. These are mostly on the upper alluvial
fan, above the "Skyway" subdivisions, eventually extending to the
Gold Camp Road. Individual tracts have already been developed in
this area. The City encouraged policy of "infilling" will even-
tually complete development of the lower areas not within the
bounds of the park.

It is desirable to update drainage
basin studies periodically to keep pace with changes in develop-
ment type and changes of street and drainage patterns within an
individual basin. This report is intended to furnish the basis
for the overall plan for placing new, and replacing old, drainage

structures within the basin at the time of development.
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To date, the major subdivisions in
the area have developed in a planned manner. The more or less
individually developed tracts in the upper basin have developed
in a more random manner along a series of roads. These roads
have been modified to fit the topography, but in general, can be
described as a rough grid system. Such a system cannot be uni-
versally applied on this type of topography, and changes in this
system are inevitable when areas become more completely planned.
For this reason, some proposed streets have been shown in this
report. These have been placed in the best locations to aid in
draining the area and will probably change to some degree upon
site specific planning.

Although slopes are generally steep
throughout the area remaining to be developed, some systems of
runoff retention can be used and have been proposed. Such
systems cannot be large retention reservoirs, since proper sites
simply do not exist in the area. Smaller systems, designed only
to retard the flow to a degree must be used, from a practical
point of view. Such a system is proposed herein at those points
at which this system is workable,

With a partial retardation system
and complete use of existing ditches in the area, the use of long
underground storm sewers can be greatly reduced. Certain storm
sewer systems must be constructed to direct water and protect
existing structures and streets. For the most part, however,
required sewer systems have been minimized. Those studies of
basins which have been commissioned by the City in the past have
provided the basis for an overall storm sewer system. This study

proposes such a basis while reducing major structures to a minimum.
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This study is designed to compute
the probable runoff flow at points throughout the basin, as
determined by the presently existing City of Colorado Springs
rainfall/runoff criteria. 1In this respect, the flows of the pre-
vious report have been changed to be consistant with the higher
rainfall values now being used.

In addition, existing drainage
structures throughout the basin were evaluated with regard to the
existing runoff rates. Changes in or replacement of existing
structures were to be recommended if such change is required.

The study was conducted in two parts. The upper basin, generally
in the National Forest, was studied only to the extent of deter-
mining the major stream flow and any existing constrictions in
the channel. The lower basin, partially developable, was to be
studied in detail. |

The adequacy of existing drainage
structures and drainageways is determined in this study.
Recommendations for general improvements and changes required to
ensure safe disposal of runoff are presented. The very steep
grades of much of the area has restricted the use of larger
retention structures, so a proposal for small, retarding designs
is presented. Lining material for various ditches is
recommended, considering both the velocity of flows and the fact
that most of the ditch system passes through park areas.

The intent of a study of this type
cannot be to establish precise locations, sizes or details of
design for storm sewers, ditches, culverts and other appurtenances.

This can be done at points of major structures along the main
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channel, but is not practical in areas which may develop dif-
ferently than assumed. It is intended to establish the need,
general location and probable size of required systems. The
major channels have been formed by nature and exist as the main
stream of Bear Creek and various "gullies" across the fan. This
part of the system can be predicted with relative ease simply due
to the fact that it already exists and has not been blocked, for

the most part.



BASIN DESCRIPTION:

The Bear Creek Basin contains
approximately 10.8 square miles and lies generally southwest of
central metropolitan Colorado Springs. The Bear Creek Drainage
Basin consists of four major sub-basins, all of which are
collected directly into Bear Creek at various points. Each of
these four major sub-basins has been further sub-divided into
several smaller sub-basins. The boundaries between these basins
are not clearly defined at all points and the boundaries are
crossed by culverts at a number of points.

Except for a small portion of the
southwest corner of the basin which lies in Teller County, the
entire Bear Creek Basin lies within El Paso County. The eastern
third of the basin is partially in the City of Colorado Springs,
while the western two-thirds of the basin is almost ehtirely
within the Pike National Forest. The majority of the southern
basin boundary is defined by the ridges separating it from the
North Cheyenne Creek Basin, and the eastern portion of the
southern boundary is defined by the rolling hills separating it
from this portion of the Cheyenne Creek Basin. The northwest
corner of the basin is defined by the ridges separating it from
the south Ruxton Creek and Willow Creek Basins, while the
remainder of the northern basin boundary is defined by the ridges
to the west and rolling hills to the east, separating it from the
Sutherland Creek and Fountain Creek drainage basins. The eastern
boundary is, of course, Fountain Creek, which serves as the

outfall.



The topography of the basin is steep

and rough in the upper portions and more rolling in the east.
The upper basin is relatively narrow with steep side drainage to
the creek. The central eastern portion of the basin is also
relatively narrow, but the side drainage is less steep due to the
fact that the area consists of an alluvial fan. The far eastern
portion of the basin can only be described as a series of rolling
hills with channels that are barely definable in some areas.

Existing development in the far
eastern portion of the basin has not changed the overall direc-
tion of drainage flow in any significant way. Some culverts in
the area have acted to alter the direction of street flows at
specific points, but this is, for the most part, relatively
insignificant. The hills around the major streams are suf-
ficiently steep that flow direction can be altered only with the
greatest difficulty. Drainage throughout the basin is basically
dendritic and uncomplicated. The flow is generally collected in
the main stream via a number of small tributaries and flows
directly into Fountain Creek. ©Nearly all the tributaries are
normally "intermittent" streams and do not carry much water,
except after storms or during the snowmelt period.

The existing development within the
basin has been of two distinct types. A large area along Bear
Creek and the northern boundary has developed as a county park.
The existence of this park reduces the possibilities for future
development which would cause increases in water runoff. An
exception tc this is the presence of the rodeo stadium on a por -

tion of this park. It must be assumed that eventually a significant
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portion of this site will be paved. This would, of course,
increase runoff in this area.

The second existing development
type is that of a large single family residential area (1/3 acre
or less) on the lower portions of the alluvial fan east of the
Front Range. This was constructed with some regard for drainage,
but with little in the way of storm sewer or ditch systems. Real
flooding has been minimal in the area since the subdivisions were
constructed. Runoff quantities have been increased, however, and
some of the streets are presently overloaded, or nearly so, by
the 5 year rainfall.

Only one large area is available for
future development. This consists of the upper portion of the
alluvial fan, between the existing "Skyway" Subdivisions on the
east, west, across the Gold Camp Road to the National Forest
boundary. This entire area is quite steep and special sub-
division designs will be necessary in order to develop it. Great
care must be used to detain runoff, preventing major erosion and
damage to "downstream" improvements, both existing and proposed.
Some of the area is so steep that development will be very
difficult. For this reason, the area has been divided into an
area of 1/2 to 1 acre tracts, and an area of 1 to 2 acre tracts.
It appears that practical considerations will force development
into these categories, considering average land use possible.

In addition, a few areas can be
developed into residential units of 1/3 to 1/2 acre sites. 1In
gneral, these are not sufficiently large to have significant

effects on overall flow, but have been considered in the proposals
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contained herein. For all practical purposes, the 01d Bear Creek
Canyon Subdivision can be enlarged to a degree, but this would be
the furthest subdivision west within the basin. West of this, is
the National Forest and Bear Creek Canyon Park control development

Rather minor commercial areas exist
within the basin. These are concentrated along 8th St. and 21st
St., outside of the park area. Although runoff will be high from
these areas, they are small and in the lower portions of the
basin. As a result, they have little effect on drainage

appurtenances.



BASIN GEOLOGY, SOILS, AND WATER TABLE:

With the exception of the strip of
land along the Ute Pass Fault, basin geology of the Bear Creek
Basin is not complicated. For the most part, the basin to the
east of the fault is underlain by the Pierre Shale Formation.

The major portion of the basin to the west of the fault is
underlain by the Pikes Peak Granite, with a small portion of Sub-
basins A-6 and A-7, underlain by the Mt. Rosa Granite and the
Fayalite Granite. Along a narrow band paralleling the Ute Pass
Fault, there are outcropings of the Niobrara Formation, the
Carlisle Shale, Greenhorn Limestone, Graneros Shale, the Dakota
Sandstone and Purgatoire Formation, the Morrison Formation, the
Lykins Formation, and the Lyons Sandstone. We direct you to the
Surficial Geology Map for‘a better understanding of this outcrop.

The Pierre Shale has beenrdescribed
as a dark gray to black, thinly bedded, marine shale of high
density. Some of the beds are known to be highly bentonitic, and
hence, highly expansive. However, most of the shales only have a
moderate swell potential. The Pierre Shale is found on the sur-
face of the ground over a fairly large area of the eastern portion
of the basin. This shale weathers easily upon exposure to air
and water, but even when highly weathered, is resistant to
infiltration and increases the runoff from any given rainfall to
a considerable degree. The Pierre Shale has a hydrologic "D"
classification.

A large area of the shale just east
of the Fault is overlain by an alluvial fan deposit. This

material is derived from the Pikes Peak Granite and from various
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older alluvial deposits in the higher portions of the basin.
This alluvial fan has a high infiltration rate, and hence, low
runoff. The alluvial fan, although underlain by the Pierre
Shale, has a hydrologic "A"™ to "A/B" classification. To the east
of this, scattered portions of the Pierre Shale are overlain by
alluvial deposits of variable thickness. These deposits

include the Rocky Flats Alluvium, the Piney Creek Alluvium, and
the Verdos Alluvium. Nearly all of these materials consist of
fine grained, silty sands or clayey sands. These areas of allu-
vial cover have a hydrologic "B" or "C" classification depending
on the depth of the deposit.

To the west of the Ute Pass Fault,
the area is predominately Pikes Peak Granite, either in a solid
state or in a decomposed gravel condition, with alluvial deposits
only along Bear Creek and some larger tributaries. This granite
is moderate reddish-orange and coarse grained. Joints are promi-
nent in the granite. Pikes Peak Granite weathers mostly by
mechanical means and this disintegration usually starts along the
joints and gradually invades the blocks, which are commonly
weathered to a depth of 15 feet or more. Although the slopes are
very steep in this portion of the basin, infiltration is relati-
vely high, therefore, runoff is generally low to moderate. This
area has an overall hydrologic "B" classification with scattered
areas of "A" and "C" classifications.

The Ute Pass Fault, located
approximately at the base of the mountains, was formed during the
Laramide Orogeny. The local complex folding, faulting, and

steeply tilted and sometimes overturned strata found in this area

-10-



is dramatic evidence of this mountain building episode. Studies
done on the Ute Pass Fault conclude that evidence of Quaternary
Fault movement is not definitive, although certain circumstantial
evidence indicates two possible episodes of activity during the
Quaternary. Evidence suggest that major fault movements and
related earthquakes have not occurred on the fault zone during
the last 200,000 years, however, the Ute Pass Fault is designated
as a potentially active fault. Any activity along this fault
could not compare in magnitude and frequency with areas such as
California, but both small and moderate shocks can occur.

The sequence of shales, limestones,
siltstones and sandstones that constitute the several formations
easterly of the fault zone have predominately a hydrologic "C"
classification, however, in areas of alluvial deposits, there is
a hydrologic "B" classification. There is also an area easterly
of the fault zone mapped as a landslide. This landslide area has
a hydrologic "A" classification.

As the streambeds are closely
controlled by the geologic features in this area, the
underground water table is also so controlled. The only points
which contain major free water below the surface of the ground
are in areas of alluvium immediately along the line of Bear Creek.
Some areas which have relatively flat topography near the creek
may tend to be slightly swampy, but the majority of the basin
consists of relatively hard, dry soils with very little
underground free water.

Since the alluvial fan between the

fault area and the lower subdivisions is composed of sands and
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gravels with high infiltration, it has a tendency to act as a
flow retarding area (sponge). Rainfall must be extremely high
for this area to produce large amounts of water. 1In general, the
water will infiltrate the fan, forming a relatively temporary water
table, releasing this water slowly at various points within the
"Skyway" group of subdivisions. Springs have been common along
the eastern edge of the alluvial fan for well over 100 years.
This water table and the springs, tend to be transient, however,
and appear to be completely dependent on the annual rainfall.

The effect of the fault zone on
runoff from the west is indirect and only partially understood.
It is known that the fault tends to trap subsurface water from
the Pikes Peak Granite in an area of North Cheyenne Creek imme-
diately south of this basin. When properly tapped, it tends
to produce relatively large amounts of water. If thié is true
in the Bear Creek Basin, the effect would be to remove the
possibility of a "permanent" water table in the alluvial fan to
the east. The rather extreme dependence of the fan on seasonal
weather for production of a stable water table would indicate
that some blockage of normal seepage is created by the presence
of the fault area.

An area of soils immediately north
of point 16 is of interest due to its storage and erosive capabi-
lity in a location near a required backwater area. This is the
area of the Portland Mill's tailings pond, placed over the
native Pierre Shale at the turn of the century. This soil classi-

fies as a very fine grained sand of extremely uniform grain size.
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Due to its grain size characteristics, the deposit is very per-
meable and of low slope stability. Structures placed in this
area will require careful design. When the backwater area is
filled with storm water during the 100 year storm, slope instabi-
lity will be a problem. Any ditches or structures in this area

must be cleaned after major storms due to the bank instability.
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RATINFALL AND RUNOFF PATTERNS:

The average annual precipitation
within the Bear Creek drainage basin is a bit higher than that
for other portions of Colorado Springs. This is due to its
higher elevation and the fact that it is slightly to the south of
the "rain shadow" created by the higher portions of the Pikes
Peak Massive. Total average annual precipitation is believed to be
approximately 15.8 inches (40.13 cm) although only unofficial
records exist. The central weather bureau station is at Peterson
Field, approximately 10 miles east of the central basin area.
About 45% of this precipitation falls in the form of snow, with
greater amounts of snow falling on the higher mountain siopes.

Snowmelt does not produce the
highest peak flow in this basin, or in any of the other mountain
type basins, for that matter. The snowmelt runoff from Bear
Creek was rated, but primarily for use as a base flow for the
usually higher spring rain storms. Snowfall can be expected in
the basin in any month except that the probability is quite low
for June, July and August.

Slightly over half of the annual
precipitation within the basin occurs in May, June, July and
August. The major rainstorms are generally of two types: 1) the
slow, 3 to 4 day "upslope" condition which can produce high
precipitation, but over a longer period of time; and, 2) the
intense, summer thunderstorm of high intensity but of short

duration.
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Of these two storm types, the long
term, upslope type storm generally produces large total quan-
tities of water, but relatively low peak flows. The most
damaging function of this type of storm is to increase the ante-
cedent moisture condition of the soils in the basin. A properly
timed, intense thunderstorm can then produce very high peak flows.

The second type normal to the area
is a high intensity, short duration thunderstorm. This will pro-
duce the highest peak flow in runoff under most conditions of
antecedent moisture, although the total guantity of water may not
be great. If such a storm is assumed to take place over the
entire basin, the runoff flow is greatest. The Type IIA storm
has been developed to simulate this condition of high runoff
flow and has been used in essentially its present form since 1975
by the City of Colorado Springs. 1Its principal use is the deter-
mination of flood flow, for design purposes, within larger area
channels. The so called Type IIA storm was developed by the NOAA
and the SCS to simulate such thunderstorms east of the mountain
front in the western United States. This storm is one of six
hour duration, with a one hour burst of rainfall during the
second hour. 1In its effect, it is not greatly different from the
one hour thunderstorm used locally until 1972,

The Type IIA storm cannot be easily
categorized, due to the intense, one hour burst of rainfall. It
is listed as a 6 hour duration, 3.5" total rainfall, storm. It
could just as easily be categorized as a one hour duration, 2.12"
intensity storm with a one hour duration, .07" intensity rain pre-
ceding it and a varying intensity (from .02" to 1.3") rainfall

following the one hour burst for a period of 4 hours.
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In any event, the total rainfall for
a storm of this type, given by the NOAA and by the City of

Colorado Springs is as follows:

5 year frequency 100 year frequency
1. NOAA 1.88" 3.55"
2. City of Colorado Springs 2.10" 3.50"

The Bear Creek drainage basin is
approximately 10.8 square miles in area, which is not so large
that the storm could not cover the entire basin. The area is so
close to the 10 square mile norm used by most hydrologic methods,
that no reduction in the rainfall should be used in calculation.
Such storms move generally from west to east, tending to rein-
force the peak flow in the main channel. Several storm patterns
were considered and it was determined that the maximum peak
runoff would be produced if the storm were centered between
points 6 and 7 (on Bear Creek) at the time of its rainfall "burst".

Conversely, experience has indicated
that those drainage basins originating in the foothills of the
Front Range near Colorado Springs do not have as high peak flows
as those basins originating on the high plains to the east.
Rainfall patterns of major storms, plotted from the information
available, are shown on a map of the area. The two largest flood
producing storms, together with other major, but somewhat smaller
storms indicate a pattern of storm activity in a band, six to
eight miles wide, over and across eastern Colorado Springs. The

Ta ahewm e A S e e
isS shown on the map and appears to

Cu

NS aimala agda o~ -2
approximace dxis of this ban

e

be roughly parallel with the mountain front.
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With a few exceptions, rainfall near
the mountains can be high, but has not reached the extremes noted
in the storms to the east. The exception to this appears to be
the Cheyenne Mountain Thrust. Partly for orographic reasons,
some higher intensity storms have centered over the Cheyenne
Creek and Turkey Creek Basins, producing relatively high runoff.
Only one major storm, producing high runoff, is recorded over the
Bear Creek Basin. Unfortunately, records of this are all unof-
ficial and very "sketchy". Damage did occur in the Bear Creek
Canyon and County Farm areas, however, together with some damage
at the Portland Mill site. Insofar as is known, no measured
runoff data exists within the basin.

The most notable recent storms close
to the mountain front include the 1965 Monument-Palmer Lake
storm, the 1967 Ivywild-Broadmoor area storm, the 1967 and 1978
Mesa area storms, the 1978 north Colorado Springs storm and the
1979 Manitou storm. All of these storms caused damage and some
street flooding. Only the Monument-Palmer Lake storm caused
major flooding, however.

The City of Colorado Springs
drainage criterion requires computation of both the 5 year fre-
quency storm and of the 100 year frequency storm. Until the
runoff from the 100 year storm reaches 500 cfs, drainage appur-
tenances must be designed for the 5 year frequency runoff. When
the runoff exceeds 500 cfs, drainage appurtenances must be

designed for the 100 year frequency runoff.
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Within this basin, the runoff
exceeds 500 cfs only in the major channels. Appurtenances in
these channels have been sized to permit passage of the 100 vyear
frequency flows. In all cases of subdivisions and developed
areas, either existing or proposed, the drainage appurtenances
have been sized for the 5 year runoff.

For the purposes of this report, the
City of Colorado Springs, criteria for rainfall and runoff have
been followed for calculations. The runoff was computed by the
modified SCS methods for Colorado and checked by the HEC-1
program, based on Snyder's coefficients. The antecedent soils
moisture conditions was taken as normal (Type II) and the storm
was centered between points 6 and 7.

The runoff in the upper basin was
computed taking the variable soil conditions into account as
well as bare rock areas and bank storage areas along the main
channel. The effect of Jones Park was also noted. For the most
part, this upper basin runoff was considered as entering Bear
Creek and moving to point 10. No "local" problems were
considered, since the upper basin is nearly all within the
bounds of the Pike National Forest and no significant development
is anticipated.

From the point of crossing the Gold
Camp Road (approximately at point 10), however, local problems
were noted and considered together with local flows. From this
point (10) to the east, the land is considered developable and
its use may change--with the probable exception of the County

Park. Local peak flows in this area are not necessarily related
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to the peak flow in Bear Creek due to the effects of time on the
hydrographs. Local peak flows were therefore used to calculate
local drainage conditions. The total peak flow along Bear Creek
and the south (Parkview) channel were used to calculate required
structures along these channels.

Typical runoff hydrographs were com-
puted and plotted for stream points 11, 14, 17 and 18. These
points correspond respectively with the creek crossings at Gold
Camp Road, 21st St., 8th St., and Highway I-25. Hydrographs are
not included in this report, but were computed for a number of
small retarding structures recommended for the upper alluvial fan
area Jjust east of Gold Camp Road.

These retarding structures have been
planned for a proposed subdivision in this area. Defacto
retarding structures already exist along Gold Camp Road which
reduce 5 year frequency flows considerably. This system was
elected for use in the upper fan areas. This system must consist
of small structures due to the general topography. Large scale
retention structures are not feasible. The runoff pattern and
drainage systems in this area were calculated based on this time
retardation system.

The entire basin was divided into 4
major internal basins and an outfall point assigned for each.
These major internal basins were then divided into a total of 50
local sub-basins. These basins were selected on the basis of
topography and on the basis of existing man-made physical
features. 1In this manner, the best picture of the runoff pattern

can be developed. Peak runoff flow was determined for each

-19-



desired frequency of rainfall and for each sub-basin. These peak

10

flows were routed tihrough the appropriate major channels to their
intersection with Bear Creek. The Bear Creek Channel was routed
from the upper end of the upper basin to its point of outfall in
Fountain Creek. Routing was accomplished by hand calculator,
taking stream flow time into consideration, and was checked by
the HEC-1 major drainage program on a computer.

These computations indicate that at
the present time, flooding within the developed portion of the
basin will be rare and relatively minor. To prevent future
problems after further development, however, some changes and

additions will be required within the basin.
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EXISTING DRAINAGE STRUCTURES:

Most of the upper basin, Basin A,
is undeveloped and in several areas is inaccessible, hence, there
are very few existing drainage structures. The only drainage
structures in Basin A are in the lower portions along the High
Drive, and they consist mainly of small to medium sized culverts
beneath the road. On the whole, these small structures are sized
properly but many are partiaily or fully plugged. There should
be periodic maintenance done to keep these culverts functional.
There is, however, one area where the pipes are undersized. The
main drainage "gulley® of Sub-basin A-11l crosses High Drive in
three places before entering Bear Creek at point 7. The three
existing pipes should be re-sized to handle the 100 year flow
across there.

There are four minor boi culverts
along the High Drive, all of which are undersized. The first is
a reinforced concrete box at point 7; the second is a reinforced
concrete box just upstream of point 8; the third is a reinforced
concrete box at point 8; and the fourth is a reinforced concrete
box just upstream of point 9. Improving the inlet conditions of
these structures was considered, but it was finally determined
that they would need to be replaced with adequately sized
structures., There is also one major structure on the High
Drive/Gold Camp R4, in Basin A, located a short distance
upstream of point 10. This structure is adequately sized for the
flow at this point. However, the inlet conditions need to be

improved.
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In this upper basin, water flow is
in natural channels throughout. A few minor changes have been
made in the natural channel at the box culverts and other
structures, but these changes are all minimal.

In the lower, more closely studied,
portions of the basin, the main channel of Bear Creek is either
entirely in or is bounding Basin B. This basin’containﬁ a number
of structures, both major and minor, and of varying age.
Downstream from the major structure on the High Drive/Gold Camp
Road mentioned above, the first major bridge structure on Bear
Creek is a double reinforced concrete box under 21lst St. (point
14). The second major bridge structure is a double corregated
metal pipe located where Bear Creek crosses 8th St. (point 17).
The third and final major bridge structure is a double reinforced
concrete box at Interstate 25 {point 18). The open area of these
boxs and culverts is adeguate in all three cases, however, the
entry conditions at the structures crossing 21lst St. and 8th S5t.
must be improved. A back water area is required behind the 8th
st. culverts, and should be preserved.

The only other major drainage struc-
ture in Basin B is a recently built 10 foot concrete drop struc-
ture at point 17A. The channel is lined for approximately 635
feet above the drop structure. This channel and drop structure
are adequately sized, but the lined channel should be continued
to point 18, the basin ocutfall.

There are also several minor struc-
tures in Basin B. On Bear Creek, between points 11 and 12, there

are two, three-span timber bridges. These bridges are privately

DD



owned, however, they would wash out if the 100 year flood were to
pass through these points. There is alsc an undersized corre-
gared metal pipe at point 17 that is, again, private. There is
only one existing structure on Bear Creek Canyon Rcad. It is an
oversized masonry box with a corregated metal cap. This struc-
ture is above Point 12, and is apparently guite old. There are
two corregated metal pipes above point 17 on West Rio Grande and a
corregated metal pipe on Gold Camp Road in the upper part of
Sub-basin B-3, all three of which are sized appropriately.
However, inlet conditions should be improved.

The remaining structures in Basin B
are all elther undersized, o©r are insufficient. These would con-
sist of three corregated metal pipes on Bear Creek near point 13;
two corregated metal pipes on Gold Camp Road in Subwbasin B=5,
one of which is totally buried:; and a catceh basin and two corre-
gated metal pipes in the vicinity of Penross Stadium.

Bazin C has very few existing
drainage structures and several of these are serving no apparent
purpose. There is a 6 inch concrete pipe in sub-basin C-12
just off Hercules, five 5 inch ﬁ 6 foor curb openings spaced along
21lst 8%, near points 27 and 14; and a reinforced concrete box and
corregated metal pipe on Orion which are all basically ussless,
but can be left in place since thev cause no damage. There is a
properly sized corregated metal pipe near point 14 on Zlst St.
and one farther south on 2lst that is not of adeguate capacity to
carry the computad £low by itseif. South of point 27 on 2lst

St. there are thrse corregated pipes in a row, the southernmost
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Basin D, like Basin C, has very few
existing drainage structures, most of which are either useless
or undersized. This would include a grate and corregated metal
pipe at point 34, and two catch basins and two corregated metal
pipes near point 35. In Sub-basin D-5 alcng Taurus, there are
three corrugated metal pipes, and on Sirius, below point 35,
there is a reinforced concrete pipe, all of which are sized prep;
erly. There is alsc a curb opening, approximately 17 inches x 54
feet at point 34 that is adequate to carry the calculated fiow.

Probably the most undersized pipe
structure of any importance in Sub-basin D is the 36 inch rebar
CMP placed along the primary drainage channel in Sub-basin D
under Parkview Dr. & pending proposal tc replace this 36 inch
culvert with a 3 unit, 3 2 6 RCB should be approved and
constructed at the earliest possible time. |

In addition to a number of under-
sized culverts in this area, it was noted that entry boxzes and
street grates were all of low capacity. It would be surprising
if the pipes ever reach their limited capacity, considering
these entries.

The numerous small culverts and the
major drainage structures in Bear Creek Basin have been plotted
as closely as possible on the attached maps, and are also listed
in Appendix D and E together with the proposed changes. As in so
many basins in the area, the lack of overall drainage structure
planning 15 painfully obvicus. With the exception of the major
culverts and bridges along Bear Creek itself, any intense point

rainfall in this area is capable of overloading any drainage
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system in the developed areas and occasional local flooding can
be expected-—possibly with minor damage. If development is to
continue, the drainage within these areas must be improved to
reduce potential damage.

The major channels have been left in
the location and general condition in which they existed when
developed. As a result, the channels are winﬁing in places,
allowing bend erosion and incomplete capacity. At some points
the channels are wide and poorly defined. At others, the chan-
nels are narrow and deeply incized., The resulting flow is rela-
tively turbulent~—at least during higher runoff periocds. This is
disruptive, since it forces the use of deeper channels than
necessary and larger riprap and structures than would be reqguired
by smoother flow. Insofar as peossible, this study recommends

smoothing the flow in all major channels.



MAIN CHANNEL - DRAINAGEWAYS

FPor the most part, the primary
drainageway channels in the four basins are well defined, have
been in existence for many yvears and are presently being used as
ocutfall points for smaller drainage systems. It is desirable
that this system be maintained in future design. This will be
the most economical way of removing water from the subdivided
areas and it would appear that all major bridges already exist,
This system has been continued by this study, with all major
channels being designed to carry the 100~year frequency flow as
defined by the City of Colorado Springs.

Very little change has been recom-
mended for the main channel in the upper basin, Basin A, since
it is all National Forest land and will probably never be devel-
oped. EBven though the road would be covered from point 2 to

point 11 1f a 100-year flood should pass through, no construc-

H

ticn is felt necessary at this time and the channel should remain

[

natural. It is, however, recommended that approximately 350 feet
of the natural stream above point 7 in Sub-basin A-ll be fully
lined with riprap. This channel would require a 5-foot bottom
and approximately a 2-~1/2 foot depth.

In the interest of economics, almost
all of the remainder of the main channel ({(from point 11 to point

17 has been sized from point to point to minimize costs inasfar

as possible. The main channel reguirements were found to vary
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from a bottom width of 43 feet, a depth of 4 feet and a right-of-
way of 65 feet between points 11 and 12, to a bottom width of 75
feet, a depth of 4 feet and a right-of-way of 100 feet for the
stretch above point 15. The upper portion of the main channel
needs riprap on just the sides, but the remainder of the length
will need full riprap. We direct your attention to Appendix C
for a full listing of the reguired sections,

As previously discussed, the main
channel past point 17 has already been fully lined to point 17A.
The remainder of this channel, from point 173 to pcint 18, must
also be fully lined, however, heavy riprap will be adequate.
Without lining this section, ercsion would become a major pro-
blem. This channel would reguire a bottom width of 35 feet, a
depth of 7.5 feet and a right-of-way of 65 feet.

Besides the recommendations for the
main channel of Bear Creek, there are also several tributary
channels in Basins B, C, and D that will reguire some construction
or lining. Again, there is a full detailed list of these channels
and the recommended changes in Appendix C.

There is a natural "gully" or channsl
in Sub-Basin B~3 above point 13 that, if a 100-year storm were to
pass, would be carrying a sizable amount of water. At the present

118 Ares

franad

time, no construction is warrented; however, should t

ver be developed, approximately 2100 faet of this channel would

]

require full riprap. This channel would reguire a bottom width



of 8 feet, a total depth of 4 feet and a total right-of-way of
36 feet.

The existing channel between point
23 and its entry into Bear Creek, just above point 14, is inade-
guate. There presently exists a riprap ditch from point 23 for
approximately 800 feet which then becomes an earth ditch for the
remaining length. This channel needs to be rebuilt as a fully
lined riprap ditch. This channel would require a bottom width
of 12 feet and a depth of 4.5 feet for 800 feet and then a bottom
width of 20 feet and a depth of 5 feet for the remaining length.

The channel extending from point 27
to point 15 is a special problem. Presently, there is no defined
channel, just a very shallow swale and the flow is pr;marily
sheetflow., Even though this channel is in Bear Creek Park, a
riprap lined channel should be constructed. In general, the
existing swale would be followed. This type of channel would be
constructed with a bottom width of 32 feet, an average depth of
3 feet and a total right-of-way of 35 feset.

Because of the proposed development
along the channel between point 34 and point 35, a concrete lined
ditch will be required, For approximately two~thirds the length
from peint 34, the channel channel will require a bottom width
of 8 feet, a depth of 4 feset and a total right-of-way of 40 feet.
The remaining distance would require a bottom width of 15 fest,

a depth of 4 feet and a right-of-way of 48 feet.
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From point 35 to point 16, where
the channel enters Bear Creek, it is proposed that the channel be
fully lined with riprap. In its present condition, the flow
essentially becomes sheetflow approximately half way through the
reach. This channel would regquire a bottom width of 63 feet, a
depth of 3 feet and a total right-of-way of 85 feet.

There is an area above this southern
channel, just discussed, that would need to be fully lined with
riprap only if and when the area is developed. This section of
channel is in Sub-basin D~7 above point 34 and extends up to near
point 33. This channel would regquire a bottom width of & feet,

a depth of 3 feet and a total right-~of-way of 34 feet.

. All of the channels discussed in
this section will reguire either riprap or paving where they pass
through any of the lower basins., With the exception of the sec-
ticn of channel between points 34 and 35, the riprap system has
been recommended for all channels, providing that the size of
riprap is large enocugh to resist the full flood tractive forces,

Riprap in the area of the Portland
Mill tailings, primarily along the ditch between points 16 and
17, must be carefully placed to help support the tailings deposit,
This material is potentially unstable on slopes and, when satur-
ated, will reguire support. 1In addition, this section of the
Bear Creek channel must be used to store backwater during the

100-year frequency runoff. This storage will raise the waterx
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£it the so0il types in the old mill dump area. Special riprap,
probably including some concrete slope protection, will be

required at the proposed bridge at the new crossing of Lower Gold

s

Camp Road. This protection for the oléd tailings must also take
the reguired backwater from the 8th Street culverts into account.
Under no circumstances should the proposed bridge structure be
weakened by side erosion.

All bridges and concrete boxes along
drainageways must have inlet and outlet paved adjacent channels
and scour protection lips at points which use earth bottom
channels. 8Since a few ditches may be in easements from necessity
in the futuref precautions against placing fences across the
ditches are reguired. Placing any fence, particularly of the
chainlink variety, across a drainageway is a dangerous practice,
cannot be recommended and should not be allowed.

All proposed concrete boxes over
major drainageways should be designed to carry the 100-year fre~
quency f£low, as defined herein, with an overflow section capable
of carrying potential excess over this amcunt. Such overflow
sections must be reascnably clean to allow water flow without

damage to the structure.
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INDIVIDUAL IMPROVEMENTS--STORM SEWER & DITCHES:

Attention is directed to Appendices
C, D, E & F, which list existing drainage structures within the
basin and the required improvements or additions to the drainage
system. A set of maps is also attached to this report, showing
existing and recommended drainage structures. The lists and maps
taken together, comprise the recommendations for drainage impro-
vements within the Bear Creek drainage basin.

After sizing the major channels
within the basin, the individual basins were studied both separa-
tely and in flow line groups to individual outlets. Both the
predicted 5 year runoff and the predicted 100 year runoff were
studied to determine the probable size of storm appurtenances
required. In developed areas, the water flow of runoff was com-—
pared with the street capacity existing. The distribution of
streets was also noted to determine the probable natural routing.
The street capacity deemed allowable was taken in accordance with
the City chart of allowable street runoff, corrected for slope
between curbs. The City chart is not directly applicable to the
streets within the basin in some cases, since the construction
standards for these streets do not invariably meet city standards.

In the upper portions of the
existing subdivision, runoff is sometimes spread over a number of
streets. The quantity of runoff at any given point in these cir-
cumstances can be kept relatively low and no further drainage
improvements are necessary. In this basin, however, the more
common condition within the subdivision consist of a series of

flow lines converging onto a single street, thereby over loading
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thnat street. That this condition has indeed occurred is shown by
mute testimony of new, and higher curbs at points along these streets,.

The already developed areas are at,
and on, the base of a large alluvial fan along the mountain
front. As is typical of such fans, the drainage has been
collected in a number of varied sized gullies, most of which pre-
date the development. The smaller gullies are of greatest
significance, since they were partially or completely blocked by
construction of the subdivision streets. As a result, streets
tend to collect the runoff of several gullies, collecting the
water and transmitting it to the collector street of the group.
In some cases, the streets were designed to carry this flow. 1In
most cases, however, they were not so designed and will reguire
storm sewer assistance.

The City drainage criterion for
runoff design can be paraphrased as: All drainage structures in
areas in which the 100 year frequency flow is projected as
greater than 500 cfs, will be designed for this 100 year fre-
quency flow. Where the 100 year frequency projection 1s for less
than 500 cfs, all structures will be designed for the 5 year fre-
quency flow. According to this criterion, practically all of the
major drainageways must be designed for the 100 year frequency
flow. These channels consist of the main channel of Bear Creek,
the major gully in Sub-basin D, and a channel east of 21st St.
through the county park.

For all practical purposes, all
developed areas, both existing and in the future, reguire

drainage design for the 5 year runoff only. The alluvial fan
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has the unfortunate capability of concentrating flows into street
systems. However, it is also formed from A & A/B type soils,
limiting the total possible runoff. As a result, the potential
flow in areas which are, or can be, subdivided seldom exceeds

the 500 cfs 1limit.

Those areas which are not as yet
developed are relatively steep and limit the type of development
which can be planned. Several gullies, primarily Gardiner Gulch
and the extension of the main Sub-basin D gully must be maintained
in a reasonably free flow condition. Other gullies may be re-
routed or combined.

Gold Camp Road is, at the present
time, acting as a minor dam. Runoff from the west is stopped or
diverted along the west side of the road. A number of small
basins have been formed over the years which generally contain
minor storm runoff. The areas are relatively small, however, and
are not capable of holding the full 5 year runoff, much less the
100 year runoff. There is not adequate area to completely
increase the size of the holding basins, due to the steep slopes
and to the presence ofvsome existing buildings.

Due to this, the effect of simply
retarding flows was investigated. Such a system, as envisioned,
would require that each holding area be deepened and enlarged,
insofar as possible. A culvert would be required beneath the
roads to allow some flow, while retarding peak flows. The impor-
tant point here is not to stop the water completely, but to
retard the peak flow time so that a downstream high peak can be

avoided. Five small retarding ponds are proposed for use,
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ether with a small diversion from Gardiner Gulch to the first
major gully to the north. This will change peak flows to the
east and into the subdivided area.

Since retardation cannot be complete
for a number of practical reasons, further retardation will be
required in the proposed subdivisions east of the Gold Camp Road.
One proposed subdivision has been designed with such a retarding
system, although it will require some enlargement. Another small
retarding system is proposed for parts of Sub-basin D.

The major flow through existing sub-
divisions will enter Orion Dr. through points 20 and 22. This
will (and does) include some flow diverted from Gardiner Gulch.

This flow is such that a storm sewer system is required on Orion
from its intersection with Pluto Dr. to its outfall at the
county park boundary.

Flow at this point is now being
carried by a partially built, inadequately sized ditch into the
park area. To prevent the flooding of the park and overloading an
existing culvert at 2lst St., it has been recommended that the
park ditch be enlarged and completed north to Bear Creek just
upstream from point 14 on the map.

In addition, it was found that the
south extension of Orion and Andromeda require only small relief,
since the streets are not badly overloaded. However, the park area
and 2lst St. would become badly overloaded near point 27, if all en-
tering flow were allowed to reach this point. To relieve 21lst St. at
this point, a storm sewer is proposed, starting on Andromeda and run-
ning north on Orion to the major outfall near point 23. This will

relieve the necessity of a major structure across 2lst St.

-34-~



Two small storm sewers are recom-
mended on Scorpio Dr. & Hercules Dr., west of 21lst St. 1In
addition, these streets should be either completely curbed and
paved, or larger side ditches should be constructed to increase
the flow capability of these streets. Other areas of the exis-
ting subdivision in Sub-basin C are such that relatively simple
improvement of the streets as drainageways—--completion of curb
and gutter, etc.--will be adequate.

A major storm sewer system will be
required in Sub-basin D, even with the small retarding system
proposed for this area. A storm sewer is proposed along Parkview
Blvd., starting at its intersection with Hercules and running to
21st st. At this point, the sewer should turn south along 2lst
St. to its outlet with the channel--or major outfall from this
sub~-basin.

A second storm sewer system will be
required to protect some already existing buildings along
Constellation. This could be constructed in a number of ways.
The least expensive, however, appears to be to extend from a
retarding system in an undeveloped area to 2lst St., then north
to the point of discharge in the main channel of Sub-basin D.
Constellation itself was designed as a drainage channel and will
hold the expected runoff. Improved catchment basins will be
required to prevent problems on 2lst St., however.

A small storm sewer system has been
proposed on Hercules Dr. This will c¢ross the sub-basin
boundaries, moving a small amount of water from Sub-basin C to

Sub-basin D. The need for this storm sewer system appears to be



primarily due to the flat "mesa top" type of topography. The

area is small and does not generate large amounts of water. Being
relatively flat, however, the water tends to overload Hercules

Dr. The outfall for this system will be to an existing 42 inch
pipe under Sirius Place, then into the Sub-basin D drainage channel.

Considering the location of Bear
Creek, the location of the Sub-basin D channel and the fact that
much of the east portion of the basin is a county park, almost
no drainage systems will be required. The major channels must,
of coarse, be lined. Riprap is proposed for the park area. The
small amount of commercial property along 8th St. will require
some improvement of existing structures, but no major storm sewer
facilities.

In general, any storm sewer or ditch
system entering major drainageways must be paved so that erosion
does not damage the point of entry. Such pipes and ditches
should also be angled with the major channel flow to allow as
smooth a merger as possible. Bridges or boxes placed along chan-
nels should be constructed with dropout boxes or drains from
the streets above to the channel below. These should be surface
design boxes for efficiency, and should be carried into the main
channel at an angle with flow.

For the purposes of this report,
reinforced concrete pipe has been used throughout to calculate
sizes. A few exceptions, such as replacement of existing pipe
sections have been noted, but concrete pipe has been used for com-
putations. The City standard curb inlet, D-10R, as revised, has
been used for size computations and cost analysis in this report.

At some points, a high velocity inlet might be more efficient.
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can be guite difficult to solve. 1Inlets and drop out structures
should be designed for each specific site, with characteristics
to fit the conditions of the site. Therefore, although a speci-
fic number and size of inlets have been shown on the plan, this
data should not be used without site specific investigation.

This study is a plan, not a design, and should not be substituted

for a site specific design.



SPECIFIC PROBLEM AREAS:

A number of problem areas exist in
the basin, primarily related to older development of roads and
streets in the area. Although these have been discussed in other
sections of this study, an enumeration of these problems will be
made herein for convenience in planning construction.

Although all of the recommended
systems and structures are believed needed to properly control
drainage within the subdivision, some are needed more urgently
than others. Although the time table could be changed, and even
reversed, by changes in proposed subdivisions, the most urgently
needed drainage structures appear to be the following:

1. Enlargement and reconstruction of the concrete and
riprap ditch extending essentially from point 23 to
point 14 in the county park west of 21st St. This
will provide a needed outlet for major subdivision
drainage which presently has no good outlet.

2. Construction of the storm sewer extending west on Orion
from the outfall ditch in (1) above. The reason for
this is given above.

3. Enlarging and deepening the small retarding areas west
of Gold Camp Road and installation of the required
culverts. These areas are located at or near points 19,
21, 24, 28 & 31. This will at least retard flow through
the existing subdivisions.

4. Enlargement and reconstruction of the underized culvert
beneath Parkview Blvd. at point 35. This has been pro-
posed as part of a proposed subdivision. This is needed
with or without the proposed subdivision, but will
become essential if the subdivision is approved.

5. The riprapped main channel between points 17A (drop
structure) and point 18 (outfall) is required to pre-
vent major erossion problems and slope stability pro-
blems in this area. Since this is the outfall for the
entire system, such problems cannot be tolerated here.

6. Enlargement of the concrete boxes in upper Bear Creek
Canyon to prevent flooding of the Canyon Road. At the
same time, some of the undersized, plugged culverts
should be replaced with silt traps placed at entries.
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All other recommended systems will become
necessary as development proceeds in presently undeveloped land around
the existing subdivision. Basically, the order of requirement would
depend entirely on which tracts are proposed for development.

Riprapping of the main Bear Creek Channel
should proceed through the developed portion of the park first. For
example, the channel between points 15 and 16 is too small by far
for the 100 year flow. It is barely adequate for the 5 year flow.

The channel has been encroached upon by construction for the equestrian
center in this area. It should be enlarged. 1In addition, depo-

sits of unstable tailings are found in this general area and should

be protected. A heavy riprap bend will be required here.

A second point which will eventually
require some protection is the bend in Bear Creek near point 12.

The Solar Trails complex here is low lying and could éustain some
damage with the 100 year runoff event.

The large culverts throughout the
basin are adequately sized. Except for the addition of some drop-
out type structures from the roads above, no major additions or
construction will be required. The major exception to this is
the Parkview Blvd. culvert, listed as item #5 in this section.

The retarding system proposed for
the areas near Gold Camp Road is not completely adequate to pre-
vent higher flow down the fan in itself. The system must be
extended through the proposed subdivisions east of the road as
they are constructed. Due to the steep slopes, no individual
unit can be very large. A number of smaller units will be needed
as shown in the proposed plan for Skyway Heights. Those required

elsewhere have been shown on the plan.
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SUMMARY :

This basin is fairly typical of
foothills basins west of Colorado Springs. The lower portions of
the basin have been at least partially developed while the upper
basin is in the National Forest and cannot be changed to affect
drainage. This basin is more fortunate than most in that a great
deal of the basin is County Park, requiring little improvement.

The major stream beds are mostly
natural condition beds and should be selectively riprapped. Some
portions of these natural-bed streams will require protection to
prevent loss of the channel or of surrounding structures. The
stream bed is predominately clay with a relatively small
underflow, so that the bed is reasonably stable. The banks,
however, are not stable.

At this time, development of the
remaining land within the basin is feasible if the area is even-
tually annexed into the City. The supply of potable water will
control the development in this area to a great extent. Even
with adequate water service, the slopes of the available land
for development are so steep that "city sized" lots are very
improbable. The potential development is believed to average lot
sizes of 1/2 acre to 2 acres and up. The total additional runoff
caused by the potential development will not be as large as in
most other basins.

With this estimate, the various
structures recommended by this study fit the runoff computed by
use of the rainfall/runoff methods described herein. No major

overflow was allowed for the applicable storm, other than the
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amounts allowed in streets by the City flow criterion. Street
flow in undeveloped areas is difficult to assess since the street
pattern is incompletely known. Although the basic street pattern
developed in this study will probably be approximately followed
in basic pattern, changes will undoubtedly be made.

The specific recommendations made by
this study are fully outlined in the Appendix and on the
attached maps. As stated, exact locations of the structures may
vary and must not be taken as exact. Differences in street loca-
tion and planning will fix these locations and such changes in
detail must be allowed if they are reasonable. The general
outline should be followed, however.

Gradients on the fan are steep and
ditches must be designed with a relatively large number of velo-
city checks. The gradient of the major channels are much less
steep so that velocity checks will not be required to any extent.

Concrete in contact with the soils
in the lower basin should be made using Type I1 Cement, due to
the sulfate content of the clays. Higher on the fans, the soils
do not have a high sulfate content and Type I Cement may be used.
Air entrainment should be used in all exposed concrete.

Where structures are not properly
sized as existing, they may be removed and replaced with properly
sized structures, or a new structure could be added so that the
sum of the two is properly sized. All structures, particularly
along the major channels should have the capacity, and should be
designed, to carry the full design flow smoothly. Turbulence

should be kept to a minimum.
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The general recommendation of this
study 1s that the storm drainage structures of all types shown
herein be constructed approximately as shown. For planning

purposes, this study has included areas both inside and outside

the present City limits.
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BEAR CREEK DRAINAGE BASIN

COST ANALYCIS

Studied Basin:

National Forest 4500.3 Acres
County Owned Parks 463.9 Acres
City Owned Parks 216.8 Acres
Unplatted Existing Streets 53.5 Acres
Existing Subdivisions 510.9 Acres
Remaining Private Land in Basin 1001.6 Acres
(Less Bear Creek Canyon &
Section 16 in Forest)
Remaining Private Land within City Limits 828.0 Acres

(Note: City Limits in dispute at

present time)
Summary of Costs:

I. Developer
(C) Ditches & Stream Lining (includes

retard system)
(E) Major Culverts

310,352.00
367,990.00

(F) Storm Sewer Systems 228,855,00
Sub-Total 907,197.00

Engineering (10%) 90,720.00
Contingency (5%) 45,360.00
Total Developer Basin Cost 1,043,277.00

Developer Drainage Fee: 1,043,277.00 = 998.54 use

1,000.00
216.8 ¥ 828.0 e

The City Park Dept. is responsible for drainage fees of 216.8

acres x $1,000/acre = $216,800.
IT. (D) Bridges (Construction & Renovate) 130,560.00
Engineering (10%) 13,056.00
Contingency (5%) 6,528.00

Total Developer Bridge Cost (direct) 150,144.00

Total Developer BringlFees: 150,144.00 = 93.30 use 94.00

6.8 + 53.5F 510.9 * 828.0

The City's arterial bridge construction responsibility is $70,656.00
(per Ordinance 74-9)

The City's contribution to the arterial bridge fund is (216.8 +

53.5 + 510.9 acres) x $94.00/acre = 781.2 acres X $94.00/acre=
$73,432.80 (per Ordinance 74-9)
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III. Other Basin Cost (direct)

(C) Ditches & Stream Lining 151,799.00
(D) Misc. Bridge Repair-drop boxes 71,740.00
(E) Major Culverts 224,800.00
(F) Storm Sewer Systems 590,290.00
Subtotal, Other Basin Cost 1,038,629.00
Engineering (10%) 103,863.00
Contingency (5%) 51,931.00
Total-Other Basin Cost 1,194,423.00
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BEAR CREEK DRAINAGE BASIN

COST ANALYSIS--SPECIAL ITEM

It has been noted in this study that
a large percentage of the lower portion of the Bear Creek
Drainage Basin consists of Park land. The City of Colorado
Springs owned portions of this "open space", and related costs
have been included on the first page of this cost analysis, under
the heading "Other Basin Cost".

A total of 463.9 acres has been
deeded to the El Paso County Park and Recreation District and
named the Bear Creek County Park. The main channel of Bear Creek
lies within the park boundary from approximately point 12 to
approximately point 15, as defined in £his study.

As noted in this study, some channel
improvement will be required within the park area to prevent dam-
age to the park and contiguous streets. One of these improve-
ments is listed among those most urgently needed. The remainder
can be made as future development requires. 1In any event, the
Park and Recreation District should budget the required money to
improve drainage facilities within the park boundaries. The
Drainage Board and staff of the City of Colorado Springs snould
inform the County Park and Recreation District of the needs
outlined in this study so that the District can be aware of the
need for these improvements.

The required work is shown on 3
sheets of Appendix C, and on sheet 2 (of 4) of Appendix E. This
consists of 1/2 the cost of placing one culvert on Gold Camp
Road (Rio Grande), riprap protective cover on the channel of Bear

—-44-



construction of a channel from

i il [ T |

Creek within the park boundary
21lst St. to Bear Creek (point 27 to 15 on the study map) and
reconstruction of a riprapped channel from Orion Dr. to Bear

Creek (points 23 to 14 on the study map).

Summary of costs of work in Bear Creek Park:

(C) Ditches & Stream Lining $527,174.00
(E) Major Culverts 2,840.00

$530.014.00

Engineering (10%) 53,001.00
Contingency (5%) 26,501.00
$609.516.00

—45-



BIBLIOGRAPHY

A.8.C.E. 1972, Design & Construction of Sanitary & Storm
Sewers, WPCF M.P. #9 Joint Committee, ASCE

Chow, V.T., 1959, Open Channel Hydraulics: McGraw-Hill.

Colorado Geological Survey, Kukham & Rogers, Earthquake
Evaluation in Colorado, a Preliminary Evaluation, 1978.

Colorado Springs, City of, Dept. of Public Works Engr. Div., 1977,
Determination of Storm Runoff Criteria (revised).

The Computation of Optimum and Realizable Unit Hydrographs from
Rainfall and Runoff Data: M.I.T., 1965.

The Design of Storm-Water Inlets: Johns Hopkins Univ., 1956.

Grose, L. Trowbridge, 1960, Geologic Formations and Structure of
Colorado Springs Area, Colorado: G.S.A.

Gilbert, Meyer & Sams, Inc., 1980, Areawide Runoff Control
Manual, P.P.A.C.G.

Hook, R. Keith & Assoc., Inc., Consulting Engrs., 1972, Bear Creek
Drainage Basin Study.

Lindsay, R.K., Kohler, M.A. & Paulhus, J.L.H., 1975, Hydrology
for Engineers: McGraw-Hill.

Miller, Frederick & Tracey, 1973, Precipitation Frequency Atlas
of the Western U.S., NOAA Atlas 2, Vol. 3 - Colorado.

Moore & Morgan, 1969, Effects of Watershed Changes on Streamflow:
Univ. of Texas.

Snipes, et al, 1974, Floods of June 1965, in Arkansas River Basin,
Colorado, Kansas and New Mexico: U.S.G.S.

U.5.D.A., Survey Report, 1939, Runoff and Waterflow Retardation
and Soil Erosion Prevention for Flood Control Purposes,
Fountaine Qui Bouille River and Tributaries.

U.5.D.A., 1980, Procedures for Determining Peak Flows in Colorado,
incl. T.R. 55, S.C.S.

U.S.D.A., 1972, Hydrology: SCS National Engr. Handbook, Sec 4.

U.S. Dept of Interior, 1972, Design of Small Dams: U.S. BuRec.,
2nd Ed,.

U.S. Geol. Survey, 1922-1960, Surface Waters of lower Mississippi
Basin, and, 1961-1978, Water Resources Data for Colorado,
Water-Supply Papers.



7
i

14
upp

haracteristics of Natural

49,

Weather Bureau, Role of Persistance & Instability on Moisture
in the Intense Rainstorms in Eastern Colorado, June 14-17,
1965: Tech. Memo-HYDRO-3.

Wright-McLauglin Engrs., 1975, Urban Storm Drainage Criteria

Manual, U.D.F.C.D.

Yevjevich, V., 1972, Probability & Statistics in Hydrology: Water

Resources Pub.



INDIVIDUAL BASIN RUNOFF

QEOLOGISTS

WYOMING . ROCK SPRINGS

Sub AREA Slope Ei\ist. ?Zt gis ziz FLOW - cts Tb
Basin Ac. Sg.Mi.; 1/1 CN CN Yr. |100 Yr.{| hrs.
Al 466 | .729 61 61 |.275 |1.67 63 397 4.45
2 235 | .367 56 56 |.234 |1.64 11 142 4,38
3 262 | .410 64 64 |.201 |1l.62 61 309 4.33
4 481 | .751 60 60 |.148 |1.59 69 457 4,24
5 251 | .391 60 60 |.308 |1.68 28 187 4.50
6 352 . 549 59 59 |.205 |1.62 40 283 4,33
7 349 | .545 62 62 |.232 |1.64 61 341 4.38
8 185 | .288 62 62 |.115 |1.56 39 222 4,19
9 94 | .147 59 59 |.117 |1.,57 13 89 4.19
10 158 | .247 61 61 | .129 |{1.58 27 169 4,21
11 203 .317 60 60 |.133 |1.58 30 198 4,22
12 113 | .177 64 64 |.122 |1.57 30 153 4.20
13 240 | .374 60 60 |.173 |1.60 34 222 4.28
14 199 | .311 59 59 |.278 |1.67 21 145 4.45
15 454 | .710 59 59 |.212 |1.63 52 364 4,35
16 256 | .400 64 64 |.138 |1.58 67 338 4,23
17 126 | .197 84 84 |.103 |1.56 | 202 478 4.17
18 226 | .354 63 63 |.122 {1.57 55 280 4.20
S ubtotal v,
A 4650 |7.266 | 61.2
HYDROLOGIC DATA SHEET 1 OF 3 "'":LINCOLN COLORADO: cm.o;;ao3-'3_1-_11:1;;_-.:—“=‘Il
rereNDLX [Dosyont |Haiuainis




Sub AREA Slope Ei\ist Z;Zt gis EE;Z FLOW - cfs Tb
Basin Ac. Sg.Mi.| 1/1 CN CN Yr. |100 Yr.| hrs.
B 1 128 200 72.7 77.5 | .147 £.59 120 339 |4.24
2 163 255 78.7 78.7 | .168 |1.60 163 444 14,27
3 218 340 63.9 | 72.6 | .228 |1.60 125 401 |4.37
4 51 .080 76.2 | 85.0 | .091 |1.56 89 208 4.15
5 65 .102 81.7 | 88,5 | .154 |1.59 127 270 |4.25
6 103 .161 85.9 | 89.5|.172 |1.60 ! 206 432 |4.28
7 66 .104 80.8 | 92.9|.115 |1.57 180 349 14.19
8 45 .070 84.5 | 95.0 | .089 |1.55 145 269 [4.15
9 29 . 046 85.6 | 92.5|.179 |1l.61 69 134 [4.29
9A 29 .046 85.6 | 92.5
Subtotal Av. Av,
B 868 [1.356 75.7 | 81.8
c1 18 .028 68.7 72.0 | .066 1.54 13 42 4,11
2 27 .043 69.9 [ 76.4 | .077 |1.55 27 78  #4.13
3 88 .137 69.5 | 73.0 | .058 [1.54 67 214 4,10
4 55 .086 53.5 | 60,9 | .164 |1.60 9 56 K.27
5 46 .072 51.0 | 61.3 |.169 [1.60 8 48  |4.28
6 40 .062 49.5 59.8 | .121 [1.57 6 40 14.20
7 35 .054 50.0 |{58.3|.175 {1.61 3 28 |4.28
8 51 .080 52,8 |59.8|.077 |1.55 8 54 |4.13
9 60 .093 52.1 | 60.4 |.159 |1.60 9 58 14,26
10 85 .133 90.7 | 91.8 | .096 [1.56 | 220 438 |4.16
11 101 .157 72.5 77.5 | .210 |1.63 59 190 |4.34
12 66 .102 85.0 | 87.0 | .131 |[1.58 122 269  |4.22
13 85 .132 82.4 | 83.8 | .291 |1.68 101 240 4.47
14 135 .210 85.0 | 86.0 ] .267 |1.66 187 426  |4.43
HYDROLOGIC DATA SHEET 2 OF 3 e LINCOLN couonaooﬁM?
APPENDTIX A l DEeVORE |PUEBLO, GLENWOOD SPRINGS,
INDIVIDUAL sasTy Roorr | L) ERGIARERS, 323:‘.?.:‘!".‘Jé:",;:.‘:.':‘;“_j"'




Av. Av. Tce |Tpo
AREA FLOW - cf
Sub Slope | Exist.} Pot.| hrs.|hrs. c=8 Tb
Basin Ac. |Sg.Mi.,j 1/1 CN CN 5 Yr. |100 Yr.| hrs.
Subtotal] ] Av.
oo 679 1.060 62.6 | 68.5
D1 70 .109 70.1 73.5 | .053 | 1.53 56 175 |4.09
2 23 .036 67.1 71.5 | .054 {1.53 16 52 4,09
3 81 .126 53.0 60.2 | .194 |1.62 11 73 14.32
4 42 .066 88.0 89.6 | .085 |1.55 99 206 J4.14
5 56 .087 56.3 67.0 | .233 |1.64 19 75 4.32
6 45 .070 54,8 66.5 | .136 |1.58 16 69 K.22
7 56 .087 73.8 82.1 | .141 |1.59 74 184 4,23
8 60 .093 89,5 89.5 | .109 |1.57 133 278 .18
9 88 .137 78.1 79.2 | .214 |1.63 85 228 4,35
Subtotal Av.
D 521 .812 69.9 75.1
Av, Av.
TOTAL 6898 10.78 64.9 66.5
HYDROLOGIC DATA SHEET3 OF 3 [~ LINCOL N | coLoraDO: cOLORADO SPRINGS,
! PUEBLO, GLENWOOD SPRINGS
APPENDIX A l 3.‘3}{.?35 GRAND JUNCTION , MONTROSE ,
INDIVIDUAL BASIN RUNOCFF | GEOLOGISTS | WYOMING: ROCK SPRINGS




Sub. AREA Av. Av. | Tc Tpo FLOW - cfs
Basin Slope | Exist.{ Pot.| hrs. |hrs,. Tb
Pt Ac. 5¢q.Mi.| 1/1 CN CN vr. |100 Yr.|hrs
a
1,2(1] 701 | 1.10 |.1054 | 59.4 .261 | 1,66 77 545  {4.43
3 2 964 1.51 |.1054 60.6 .324 1 1.69 98 751 4,51
4 3| 1445 2.26 ].1039 60.4 .379 | 1.73 160 1089 4,62
5,614 | 2047 3.20 |.1069 61.0 .495 |1 1.80 228 1441 4,81
7,815 | 2580 4,03 |.1563 60.5 .653 {1.89 240 1548 5.05
9,106 | 2832 4.42 |,1515 60.5 .687 1,91 262 1694 5.10
11,127 | 3148 4,92 1.0971 60.5 727 | 1.94 285 1842 5.18
13, 14i8 | 3587 5.60 1.0682 60.4 .783 | 1.97 315 2063 5.26
15,169 | 4297 6.71 |.1364 60.5 .813 | 1.99 376 2427 5.31
17,1810 4473 6.99 |.0765 60.8 .860 | 2.02 390 2482 5.39
17,18|11 4650 7.27 1.0610 61.2 .889 | 2,03 424 2612 5.42
B _ .,
1 12 4778 7.47 1.0447 61l.5 61.6 | .975 | 2.09 452 2668 5.57
2 131 4941 7.72 1.0345 62.1 62.2 |1.082 | 2.15 494 2724 5.74
3,4 114 5210 8.14 1.0356 62.3 62.9 (1,096 | 2.16 579 2968 5.76
West
5 15| 5275 8.24 11,0249 62.5 63.2 |1.214 12.23 596 2999 5.95
Add
8ut)15 6338 9.90 - 63.7 65.0 [1.214 | 2.23 768 3602 5.95
West
Add
B.t |16/ 6683 [10.44 |.0184 | 64.2 | 65.7 [L.253 [2.25 | 862 |3897 [6.01
6,7 {17/ 6853 {10.71 }.0273 64.8 66.3 |[1.311 | 2.29 919 3961 6.11
8,8A18] 6898 (10.78 [|.0200 64.9 66.5 {1.344 | 2.31 983 4008 6.16
(Step)
HYDROLOGIC DATA SHEET 1 OF3 |[ LINCOL N | coLorRADO: COLORADO SPRINGS,
1§ NDeVORE |PUEBLO, GLENWOOD SPRINGS
APPENDIX B ‘ l %‘3}{.?35 ‘GRAND JUNCTION , MONTROSE ,
ACCUMULATIVE RUNOFF o GEOLOGISTS | WYOWMING: ROCK SPRINGS
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Sub AREZ Av. Av. p Te |Tpo FLOW - cfs
Basin Slope }| Exist. Pot.| hrs., |hrs. Th
PLi Ac, Sg.Mi.| 1/1 CN CN 5 Yr. {100 Yr.| hrs.

C1 l19] 18 | .o028 -—— 1 68.7 | 72.0|.065 |1.54 | 12 42 4.11
4 |20 73 .113 .1170 | 57.2 63.3 176 | 1.61 17 85 4,30
2 |21 27 .043 - 69.9 76.4 .070 | 1,54 26 78 4,12
5 |22 73 .115 .1236 | 64,2 66,9 .178 {1.60 26 107 4,29
10

in |23 231 .361 .0743 | 69.8 75.0 .251 [ 1.65 153 464 4,33
3 (24 88 . 137 —-——— 69.5 73.0 .101 | 1.56 67 214 4,17
7 126 122 . 191 .1175 | 64.0 68.8 . 192 1.62 51 195 4,31
6 25 39 .062 - 50,0 59.8 .132 1.58 6 40 4,22
11 ]

Salittn 2 3 — — e e ST,&SS] === —_——— .288 | 1.68 70 136 4,47 1 -
11

Split 2 7 262 .410 .0633 { 65,2 70.8 .346 11.71 38 241 4,56
13

Qut 23 - ———— —— —_—— —_—— b e l.66 1223 600 4,38
8 |29 51 . 080 —_———— 52.8 59.8 .091 |1.55 8 54 4,15 }
9 B0 111 .173 .0939 } 52.4 60,1 .174 11,60 16 104 4,28
12 127 176 . 276 .0733 | 64.5 70.1 | .298 |1.68 72 258 4,49

11-12

Qut 7! With [Sewer Ho North| —-- —-—- .346 11.70 {109 498 4.54
14
in.|l5 573 .896 .0323 | 69.6 74,2 456 | 1,77

HYDROLOGIC DATZ SHEET 2 OF 3
 APPENDIX B
ACCUMULATIVE RUNOFF

Tam LINCOL N | cOLORADO: COLORADO SPRINGS,
HE YDeVORE |PUEBLO, GLENWOOD SPRINGS, ;
«3.‘,}.’.?55 ‘GRAND JUNCTION , MONTROSE , i

GEOLOGISTS | WYORMING: ROGKR SPRINGS




Sub. AREA B Av. | Tc | Tpo FLOW - cfs
Basin Slope | Exist.| Pot.| hrs. (hrs, Tb
Pt| Ac. Sg.Mi.| 1/1 CN CN 5 Yr. |100 Yr.|hrs.
D.oles}] 70 |.109 |--—— |70.1 |73.5|.075 |1.55 | 56 | 175 [4.13
2 31 23 |.036 | —--m- 67.1 | 71.5 |.063 |1.54 15 52 @.11
3 132 174 |.271 | .1037 |61.8 |67.1 |.223 |1.63 59 | 239 14.36
4 |34 216 | .337 | .0660 |67.0 |71.6 |.318 |1.69 | 100 333 4.51
!
6 33 45 | .070 | -—-—— 154.8 |66.5 |.141 |1.58 16 | 69 14,23
7 |34] 101 | .157 | .0632 |66.5 |72.0 |.244 |1.65 64 206  14.40
{
5 [34] 56 | .087 | .0828 {56.3 |67.0 |.233 |1.64 19 | 78 l4.38
|
D
out [34] 372 |.581 | --—— |66.5 |72.0 |.318 |1.69 | 178 586  |4.52
8 135 432 .675 | .0569 |69.7 |74.4 |.375 |1.73 | 232 714 |4.62
9 |16/ 520 .812 | .0475|71.1 |75.2 |.472 [1.78 | 269 804 |4.76.

HYDROLOGIC DATA SHEET 3 OF 3 |[ g INCOL N | cOLORADO: COLORADO SPRINGS,
PPE YDeVORE |PUEBLO, GLENWOOD SPRINGS
APPENDIX B l .,“}{,23,5.- GRAND JUNGTION , MONTROSE, |

ACCUMULATIVE RUNOFF L GEOLOGISTS | WYOMING: ROGK SPRINGS
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LOCATION EXISTING REQUIRED (full devel.) Notes &
Sub Length [Bottom| Top |Total|R/W | SPY. |Flow-cfs |Bottom| Depth|R/W Est. Cost
Basin From To of Width [Width Depth ft. flow 5 100 Width| a-ft £t $
Run b-ft. d-ft. cfs Yr. |Yr. (b-£ft
Nat.
A 1 2 2230 {Stream | 16 |[3.9' | N/A| 843 | 98 | 751 | OK | See [Exist]
2 3 1910 | " 40 |6.2 |N/A {1287 |160 1089 | " "
3 4 4440 | " 23.5|5.2 |N/A | 1746 | 228 441 | " " "
4 5 7680 | " 20 {6.2 |N/A | 2271 |240 D548 | " " "
5 6 1650 " 36 |4.9 | N/A | 2509 |262 1694 " " f
' At road near 7.
6 7 1750 | " 39 |5.7 |N/A | 2297 [285 1842 | " i, "
_ Riprap at boxes
/ 8 2200 | " 45 |6.2 |N/A | 3166 | 315 P063 " . " | see culvert she
8 9 1540 | " 34 |7.1 |N/A|3460 |335 plo3 | " " v | Riprap Oposite
700 cy.yd=$6650
14 2 3220 16 |2.7 |N/a| 768 |118 | 634 | " "
Note: 100 yr. st
wll& govgr Rd.
Riprap at Boxes
9 10 1960 37 8.2 |N/A|3782 |376 D427 see culvert she
10 11 1150 40 |8.4 | N/A | 3480 | 390 p482
Above Near 7 Nat. g Riprap-full
A-1l High Drive 350 |Stream| 10 |2 N/A 48 | 24 |162 ] 5 |2.5| N/A 190cy- $2470
_ 2100 Bab. 109D Nat |Av. Riprap-£full
B-3 137 13 (BY%X)ditch 1614 N/A | 511 | 125|401 | 8 |4 36 | 1970 cy-$23640
HYDROLOGIC DATA SHEET 1 OF 3 [eme. LINCOL N | COLORADO: COLORADO SPRINGS,
. PUEBLO, GLENWOOD SPRINGS,
APPENDIX C DITCH & STREAM INVENTORY l EDNeleN?ERRE GRAND JUNCTION , MONTROSE,

GEOLOGISTS

WYOMING : ROCK SPRINGS




LOCATION N EXISTING REQUIRED (full devel.) Notes &
8V e OV
Sub Length Bottom| Top |Total|R/W |CPY. |plow-cfs |Bottom| Degth | R/W Est. Cost
Basin From To of Width |Width Depth ft. flow 5 100 Width| d-ft ft $
Run b-ft. Ft., |d-ft, cfs Yr, {Yr. |b-ft
Nat. rap 51d
5 11 12 | 3288 |stean| 78.5L 3.7 | n/a| 15| 424 R612| 43| 4 | 65 ? 2806%
. 2700 Rlpra full 124
12 13 4028 118 5l 4.2 N/A OBl 452 668 | 54| 4 80 | Eazk i Ocy-
104 2980 ipra full full
13 14 1685 | " OB | 4.7] n/a o 579|2968| 55| 4 | gg gﬁqug 5350 cy
90 3032 1pra full-full
14 14a | 1750 " oB! 5.5| N/A OH 59g|2999| 68| 4 95 %;h92006600 cy
130 3048 ’ iprap full-ful
14A 15 1425 OB | 4.8]| N/A OH 596 {2999| 75| 4 | 100 gﬁﬁggégssso cy=
) 42 2427 ] §ipra full-full
15 16 1415 oB | 12 N/A OF 7683602 25| 8.7 755452355% 950 cy-
56 3970 ’feﬁé%ﬁ 7860-5ut]
16 17 2125 " op| 8.2 N/A O 862|3897| 40| 6 80
5280 ' g.cqQne
17 178 | 680] 10' | 35 | 9 | g0 919 3961| --| --| 65 §ﬁgagﬁﬁrg i
533 TaRGER Hod eyt
174 18 490] 30 | 70 | 7.5] 75 [°335 | 919|3961| --| --| o0 [s$PIED cy-
bulid Conc.Difch
C - 23 150 1 8 3 12 | 420 | 223 g00 41 4 12 |55cy- $10,45p
Riprap ditd egul OPark dlﬁ
23 23A 800 8 20 3 N/A| 188 223 | 600 12 4.3 N/A (813 g
Earth| ditch Eeﬁulig48ark diy
23A 14 1010 6 14 1.5| N/A| 103 | 223| 600| 20| 4.3 N/A £52960
Sheet| flow- ] uild k dltch_
C 27 15 3155| overfland N/B | —~- 109 | 498 32 3 N/A 575 38§66
HYDROLOZIC DATA SHEET 2 OF 3 [ mm LLINCOL N | GOLORADO: COLORADO SPRINGS,
DeVORE |PUEBLO, GLENWOOD SPRINGS,
APPENDIX C DITCH & STREAM INVENTORY ENGINEERS. | GRAND JUNCTION , MONTROSE,
——— GEOLOGISTS | WYOMING: ROGK SPRINGS
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LOCATION EXISTING REQUIRED (full devel.) Notes &
Sub Length [Bottom| Top |Total|R/W |cPY. |Flow-cfs |Bottom| Depth|R/W Est. Cost
Run b-£ft, d-ft. cfs Yr., |Yr. |b-ft
Rd. above Nat|Stream Channel z=2 iprap full & flill
D Near 33| 34 11630| 15 |50 OB 4 |N/A| 1252 |64 |206| 6 | 3 |34 §$ggg§5 260 cy
Nat|Streafn z=2 ion&.di%chvgul 70
34 34a | 1170 8 |32 oB| 5 N/A | 1130 178 | 586 | 8 4_| 20 gpgfh (380 ¢ ; 7
Nat|Strean z= onc,d1 h-fulll
34A 35 600 | 16 |40 5 |w/al1e32p32 |71al1s | 4 |48 | 899K 588" cy=5po
Alluv|fan fjrom ditch-fill Z=1 ipra fS & full
35 16 2925 2 [138 2 N/A| 931 R69 | 804 | 63 3 | 85 E$Qgtg 750 cy
18257 CBCP
z=l-lZ] conc.ditch-full
Near 35 Stream | 520 Natl Gulley 188 42 94 2 .12-1/4 20 length,96 cy
$19,200
HYDROLOGIC DATA SHEET 3 OF 3 —— LINCOL N | cOLORADO: COLORADO SPRINGS,
PUEBLO, GLENWOOD SPRINGS,
APPENDIX C DITCH & STREAM INVENTORY l DEVORE | crano JuncTioN, MoNTROSE,
L GEOLOGISTS | WYOMING: ROCK SPRINGS




LOCATION EXISTING REQUIRED
Sub (Near Street Type of Flow-cfs Equiv.Type Comment Est.
Basin |Point Structure| 5 100| Structure Cost
j Yr. | vr,
. Improve 2 drgp_bhoxes
B 5| 14 |2lst Street2-6x10RCB| 579 29686ntré5 RCB- L R?-l'gquw- $5,150
( -
B 6 17 ILower Gold | 100"- 100" wing &
: Camp Road |[2-8x14 RCB| 919{3961 2-8x14 RCB |apron 440 cy+§121,500
T exc.
. 12=13'gM/B I? rovg Sptry 2 dro okes
B 6 17 {8th Street éMP | 919 3961A f g regulrig qul $5 o_|
- g . larea _ 2 :
. 10' Drop | - No Const.
B 8 17A | None Str. & _ . 93013970 Size O.K. | Required. ===
nIergyDhsy
. / No Const. i
B 8 1lg I-25 2-14x10 RCB| 9834008 Size 0.K. | Required | e
Parkview 2-5' Drop ‘ 100' wingwalls
D 8| 35 | .pivd. C.B. 36" | 232| 714 3-3x6 RCB |[& apron-280 cy$70,500
) CMP a J. eXC.
p———— ]
HYDROLOGIC DATA - SHEET 1 OF 1 LINCOL N | coLoraDO: COLORADO SPRINGS,
A PPENDIX D | l A\ DeVORE |PuEsLo, sLenwood sprines,
° [ EaoV ENGINEERS - |'SRAND JUNGTION , MONTROSE,
MAJOR BRIDGE INVENTORY b GEOLOGISTS | WYOMING: ROCX SPRINGS




LOCATION EXISTING REQUIRED
Sub |Near Street Type of |Flow-cfs| Equiv.Type Comment Est.
Basin |Point Structure| 5 100} Structure Cost
Yr. Yr.
bbove 7
A 11| -~ | High Drive p8" @ cMP 1 4 |38ize OK No const, req'd -
Size 0K Unplug-add silt
Adll| -- High Drive P-15"¢ cMP| 1 2 |Both plugged |basins-22cy rock § 450
R High Drive P-15"¢ ¢MP| 1 | 2 |Size QK No const. req'd nee
A1l -= High Drive |18" @ cMP| <1 1 |[Size 0K No const. reg'd ——
A1l | -- High Drive |15" @ RCP| 1 2 |size OK No const, req'd e
Size OK Clean-add silt
A 11 - High Drive 21" @ CMP 1 3 Pipe plugged lbasin-16cy rock |$ 280
' 36" @ CMP Headwall with |
A1l -- High Drive |24" ¢ ¢cMP{ 17 |116 - 60! silt basin-20cy [$ 6.920
Size OK Clean-add silt
A1l | -- High Drive 33" ¢ RCP| 18 [118 |Pipe plugged [basin-18cy-rock i$ L00
A1l | -- High Drive | 15" ¢ cMP | «1 1 |8ize 0K No const. req'd -
Size OK Riprap entry &
All | -- High Drive |33" ¢ RCP| 24k |162 |Headwall Rep.exit-23cy-rock |8 1450
11txh,7? 10'xL.5" RCB [Headwall & apron
A 11 7 High Drive RCB-7'xh.7' 285 [18h2| -36° total-106cy cond.$27,800
ncar Add silt basin
A 1h 7 Bear Cr., Canp24" ¢ cMp |21 |1h5 |30" CMP-70' |16 cy rock $ 2,730
bet. Silt basin exists
A1k | 7-8 | Bear Cr. Canl18" ¢ cMP| 1 2 |Size OK No const. req'd -
near 9'x3.5" 2-11"'%x3" Headwall & apron
Alh| 8 Bear Cr. Canp8'x2.5BCB| 310 | 2048 |RCB-36" tot.18key cone. | 4k, 600
¢ 2-10'x3.5" Headwall & apron
A 1k 8 Bear Cr. CanlL9'x3.5'RCH 315 | 2063 |RCB-36" tot.188cy cone. | §46,000
A 16 8 Bear Cr. CanL30" ¢ CMP| 13 67 |Size OK o const. req'd “—-
A 16 8 Bear Cr, Canl21" @ CMP| 2 12 [Size 0K No const. req'd -
2-9'xL' RCB |Headwall & apron
A 16 9 |{Bear Cr. Can.|9'xh'®' RCB| 376 |2Lk27| =36 tot.1lubey cone. | $36,200
A 18 9 |Bear Cr. Can.|2-18"¢ CMR 1 L Isize OK No const. req'd -
811t basin exists
A 18 9 |Bear Cr. Can.[2L" @ cMP| 9 L& [Size OK No const. reg'd -
/RCB Tmprove inlet
| A 17 | 10 [Bear Cr. Can,|2-8'x10' | 390 |2482|Size OK 2hey rock $ __LBa
Headwall & 65'-
A 17| 10 [Gold Camp ok ¢ ecmp | L2 | 102[36" @ RCP long hey cone. | $ 3,985
Clean-add silt
A 17 | 10 |Bear Cr. Can.|18" ¢ CcMP 7 | 20 |Size OK basin-bey roek | $ 180
Headwall & 65'-
A17 | 11 [Bear Cr, Can,|2h" @ CMP| 37 | 91 |36" @ RCP long bYey cone., 1 $ 4,125 ]
Bcy rock
LINCOL N |coLorano: coLoRADO SPRINGS =
HYDROLOGIC DATA SHEET 1 OF L l DEVORE |PUEBLO, GLENWOOD SPRINGS, '
APPENDIX E. ENGINEERS. | GRAND JUNCTION , MONTROSE,
MAJOR CULVERT INVENTORY GEOLOGISTS | WYOMING : ROCK SPRINGS




LOCATION EXISTING REQUIRED
Sub |Near Street Type of |Flow-cfs| Equiv.Type Comment Est,
Basin |Point Structure| 5 100} Structure Cost
Yr, | Yr,.
Headwall
A-17 ] 11 |Gold Camp None 21 48 27" ¢ Rcp bey con, - 60 | & 2. 500
Clean - add silf
A-17 | 11 |Bear Cr. Can. 36" 4 cMP| 9 20 |Size QK basin-tey rock | § 18Q |
A-18 | 11  |Abandoned 2-30"@cMP | Lok P612 |Useless Remove mee
Headwa .l & silt
B-1 11 |Bear Cr. Can.| None i 13 |{2L"@grePp g%§1n— ?y ol ¢ 5 oep
Headwall & silt] — ~
B-1 11 [Bear Cr, Can,| None _ 21 52 |2L"drop Egﬁn-hcy cone. $ 2 260
°-3 gan, 6' will wash ouf
B-1 1l _ |Bear Creek "wood blde.| 431 | 2630|private-na repNo const. req'd -
Feadwall & silt
B-1 12 |Bear Cr, Can.| None 21| S8 |24" @ RCP tesin=leyeme. 65" ¢ 2 24g
Headwall & silt
B-1 | 12 1Gold Camp Rd.| None 12| 35 (24" @ RCP  |lmsin-keycone. 65' 1 $ 2,260
Headwall & silt
B=1 | 12 |Rear Cr. Can.|MNone 22 | 60 27" @ RCP |masin-Syconc.80' | $ 3,250
51‘_HXSOH
B=1 12 {Bear Cr. Can.masonry hox 6] 18 [Size OK Na_const. reg'd .
36" x 58" 3-4' x 10 |Wing & apron
B-2 13 __|Bear Creek CMP Lok | 2724| RCB 174 cy-ho! $43, 400
3-L' x 10" |Wing & apron
B-2 13 |Bear Creek |2-2h"@dcmp| oL | 272L| RCB 17hcy-ko! $43,500
B-3 19 iGold Camp R4.[18" @ CMP| 6 20 |Pipe size QK|No const, req'd -
Heedw 1l & silt asin
B-5 14+ 1Gold Camp RA.[24" @ cMP | 58 |20k (42" ¢ ReP  Bo'-heyoone.~syrk. [ $ 5.680
Stadium Add-150" 1-D1OR-6' (add)
B-6 16 parking lot (BXIB"CMP | 31 64 | 30" cMp or equiv, $ 6,810
Stadium/ring Headwall
B-6 16 road 18" CMP 55 1123 |L8" RCP 50'=hey conc, $ L.550
8"%3" open CB Replace CB
B-6 17 (Gold Camp R4, [19%2F"CMP | 15 32 {110'-27" CMP |1-DIQR-6" $ 4,860
Parking lot Questionable
B-6 17  |to diteh oL" cvp 19 Lo |70'-30" CMP |{private pipe) |$ 2,450
18" ¢ CB 110! Replace CB
B-8 17  1Gold Camp R4.[18'%29" CMP| 12 26 |Pipe size OK|1-D1OR-6' $ 1,560
LINCOL N |coLorapno
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LOCATION EXISTING REQUIRED
Sub |Near Street Type of |Flow-cfs| Equiv.Type Comment Est.
Rasin |Point Structure| 5 100{ Structure Cost
Yr. Yr.
60" headell+1/3 AC.
¢c-1 19 |Gcld Camp Rd.| None 13 L2 | 18" @ RCP silt basin -2bey-RK|{$ 4,280
60 headwall + & AC
c-2 20 |Gold Camp Rd. None 27 78 24" @ RCP s.b.-b8cyv rock |$ 5,820
0-131 1k 121st Street | L2" CMP 39 98 | pipe size OK|No const, req'd ——-
5"x6' curh
C=13 1 1bh |21st Street | opening 39 98 | No change No const. reg'd -
67 | 214 70" ~ex@vate 6
C-3 24 |Gold Camp Rd. None (normal) | 18"@RCP(5 yri2/3 acre-4950cy|$ 8,750
26 {130 70"~
c-3 24 1Gold Camp Rd. None (chdked) |2L"@RCPAMyr)riprap=-73 cy $ 2,940
18"¢RCP(G yr) |TO* ea. —riprap-56cy
¢-7 | oW |vista Grande | None 29 | 140 {24"@RCP(100 ) Sac . ~12" read-laoy$13,200
18"@RCP(85) |90'ea.-riprap-60cy
Q=7 26 None 32 | 152 | 2h"@RCP(8100 )| 1AC-8'rd, min A0ry]$21,800
2U"BRCP(85)  |130 'earirap-130cy
¢-7 | 26 |Pegasus Dr. | None 35 1162 |30"@RCP(8100 |1ACS dmin-520 cy [$26 , 400
90" riprap-70cy
C-11| 26 |Andromeda None 38 | 170 |36"¢RCP 0-T'rd, min L0y {314,700
above 6" curb
¢=-12 27 Hercules P1. pipe <1 2 |Adeguate No const, reg'd -
100" riprap
c-6 | 25 None 5 38 |24"drep ~50cy $ 3,200
100" ~headwall-~
c-8 29 |Constellation] None 8 54 | 2L"dReP hev riprap-b6cy 13 3,300
18"GRCP(85) 1130'ea. ripmp-58cy
-9 | 29 |pegasus None 3 | 20 |18"@RCP(8100 I/3AC-8'm. ~2600 ey |$13,200
18"¢RCP(85) |80'ea. ripep-tlicy
c-9 | 30 None 5 | 28 |18"grcP(8100 J1A8C-8'rd, ~2700cy [$11,900
2U"PRCP(85) |1'eariprap~ 60cy
C-9 29  |Pegasus None 9 61 | 24" ¢reP(8100)1AAC-8d, - 2500cy 1$13,600
c-9 | 29 None 10 | 63 |Lo"grep 60 ' riprap-22cy 1$ 4,010
18"x2U "box replace with
¢-12 | 30 __{Orion 2" dCeMp 22 51 |storm drain {See S.S.inventony =—--
3-5"%6'curb Add- 90" ea.-headwalls
0-12 | 27 _|2ist Street kp36"@oMP 109 | 498 [3-36"¢RCP  |12cy conc. $15,630
bbove Replace- 140" headwall/
c-14 | 27 |21st Street [18" cMP 11 | 26 |24"grep apron-6ey $ L,540
! Bbove
Cc-14 sz 21st Street PL" cmP 7 18 |[Pipe size OK|No const. req'd ——
poove
c-1h | 27 |21st Street | 18" cMP 2 6 |Pipe size OK|No const. reg'd -
HYDROLOGIC DATA - SHEET OF L.NCOLN COLORADO: COLORADO 3’""“3?“*
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LOCATION EXISTING REQUIRED
Sub |Near Street Type of |Flow-cfs|Equiv.Type Comment Est.
Basin {Point Structure| 5 100{ Structure Cost
Yr. Yr.
(normal) ZA-8" nt.rd.-
D-1 28 |Gold Camp Rd. None 56 | 175 |2L"grep (85){3850cy 90 $10,720
{chdked) 30" ea.
D-1 28 |Gold Camp Rd. None 25 82 {24"grCP(8100) riprap-83cy $ 3,570
D-3 28 |Constellation PL.| None 45 | 158 |24" RCP ﬁ%igﬁ_ 109%§¥ £17,600
(chdked) | 18"@RCP(85) %O*eé -riprap- |
p-2 | 31 |Gold Camp Rd. None 15 | L5 |18"#RCP(8100) 9%X@17P§d187§>,¢1u 750
85 1-D10R-6"
D-3 32  |Pegasus None L8 | 169 |27"¢RCP riprap-8cy $ 4,250
85" 1-DI10R-6'
D-3 32 |Constellatior None 50 | 176 | 30"@RCP riprap-10cy $ 4,700
D-5 32 Taurus o -2L"gomp L 15 | Pipe size ok|No const. req'd -——
D-5 32 | Taurus 25"xuL" oMP L4 15 | Pipe size OK|No const. req'd _—
30'riprap-bcy
[}
D-5 | 33 |Taurus (ext.) None 6 | 25 | 2L"grep 17D10RS6 'l/3AC $10,150
80 rlprap—écy
D-5 33  |No street None 8 33 | 27"¢RCP 1-D10R-6" $ 4,060
70'-1-D10R-6"
D-6 233 | Pegasus (ext) None 2 7 | 18"@RCP riprap-becy $ 2,800
70'-1-D1OR-6"
D=6 33  INo street None 6 27 | 24"¢RCP riprap-6cy $ 3.320
70" -1-D1OR-6"
D-6 33  |No street None ) 19 | 18"¢RCP riprap-btey $ 2,890
70'-1-D10R-6"
D-6 33 |Taurus (ext.) None 16 69 | 27"¢RCP 13AC=-1600cy=10y rko[$ 8,250
70'-1-D1OR~- 613
D-T 33 |No street None 25 93 | 2h"gRCP AC=-2000cy-Kecy rki$ 9,400
see 8.8 Inv. |2-DIOR-6'-2lcy
D-7 34 INo street None 58 1196 |30"¢RCP rock-2AC-3500cy |$17,420
D-8 34 iconstellation None 7 15 | 24"¢dRrCP 55! riprap-bey |$ 1,370
pL"x36" opern Remove, replace
D-8 34 @ 21st St. 2"doMp 100 [ 333 |Useless with S8, see inv. -———
D1CR-15, DICRS Pipe size OK
D-9 35 _ |Sirius Dr, L2"@RCP 13| 36 |see §.3.inv. |Use with S.9. -
D-8 34 i8irius (ext) None i 10 | 18" RCP 25! piprap=beyv [$ 520
D-8 34 |Sirius (ext) | None 191 41 j24" Rcp 25' riprap-bey [$ 700
D-8 3L isirius (ext) | None 61 13 18" RCP 25! riprap-hkey |$ 520
D-8 35  |Sirius (ext) | None 6| 1k 118" RCP 25" riprap=bey |4 520
D-9 | 35 lproo.Sirins | wone L2 | ok |u2"RCP 75! riprap-licy |$ 8. 150 _J
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LOCATION EXISTING FLOW-cfs REQUIRED (full devel.)
Sub Near |Street Pipe |[Length CB Outlet| 5 100 { Pipe [emgth} CB Outlet Notes &
Basin|Point ft. Struct. | Yr. |Yr. ft. %8 Structure | Est. Cost
D-10R
Lower Gold 1-10"
B-6 |15 famp R4d. | None | --- | None | —=—-- 39 80 [30"RCH 580 [1-8° $24,290
Lower Gold 4-8"
B-6 |15 \amp Rd. | None | --- | None | —=——- 42 89 B6"RCH 500 $32, 060
Lower Gold
B-6 17 Camp Rd. None | =—- None | =———-— 60 126 Y8"RCH 620 |2-8" $50, 280
‘ Lower Gold 4-8'
B- 17 - |camp Rd, None | —=-- Nore | ===—- 72 151 [54"RCH 560 |2 MH Bear Creek $58, 960
{Lower Gold Inlet
B-6 17 Camp R4, None | —==-— None | ————— - -—= [24"RCH 540 |pipe $12.960
B-7 |17 Bth st None | === | None | ~———- 97 | 192 [42"rcH 410 |2710"
: ) 2-8' Bear Creek $30, 890
..... 5—9%3 —1
‘B-7 17 3th St. None | —=- None | —==== - ~—— [24"RCB 260 |(Grated. S 9.140
Inlet
LINCOLN | GOLORADO: COLORADO SPRINGS
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LOCATION EXISTING FLOW-cfs REQUIRED (full devel.)
Sub Near |[Street Pipe |Length CB Outlet| 5 100 | Pipe [Lergth{ CB Outlet Notes &
Basin|Point ft. Struct. | Yr. |Yr. ft. iv, Structure | Est. Cost
D-10R
c 10 23 Orion None None 48 161 {24"RCE 260 | 3-6' $10,920
1-8°'
Cc 10 23 Rigel None None 54 169 |24"RCE 550 | 3.4 $19, 300
2-6"'
C 10 23 Orion None None 102 282 |30"RCE 300 2-8 $16,450
C 10 23 Orion None None 138 386 [36"RCE 660 | 2-6' $35,460
18"x24"Nat, 2-6, [conc.entry ©9
C 10 23 | Orion 12"CMBR 75 |grate |pitch {153 | 464 |42"RCP 340 %ﬁg Park ditc $25,750
(Inlet
c 10 23 orion None None — -~ |18"RCP 720 [pipe) $12,960
’ -8
c 11 23 |Andromeda | None None 31 99 |24"RCk 620 i_%o $23,550
c 11 23 Orion None None 33 104 |24"RCP 310| 1-6' $ 7,800
c 11 23 Orion None None 52 113 {27"RCP 650| 3-6' $24,140
c 11 23 | Orion None None 60 | 124 |30"RCP 300| 1-6' $12,060
. " 18"x24" Conc.entry to
cC 11 23 Orion 12"CMP Grate 70 136 |36"RCP 370| 3-6'|part ditch $22,810
' Inlet
c 1l 23 Orion None None —= -- |18"RCP 560 |pipe) $10,080
4-8' [Open to Nat.
c 12 30 Scorpio None None 58 128|24"RCP 580| 2~6'|Gulley-Park $23,060
. L o " (Inlet
Cc 12 30 Scorpio None None 18"RCP 226 Pipe) $ 4,070
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LOCATION LXISTING FLOW-cfg REQUIRED (full devel.)
Sub Near |Street Pipe |Length CB Outlet| 5 100 | Pipe ([Lemgth| CB Outlet Notes &
Basin|Point ft. Struct. | Yr. |Y¥Yr. ft. Eqa?g Structure | Est. Cost
D-10R
c 12 30 | H 1 31 | 68 |24"red 370 |28,
ercules| None None 1-6' 5 SE— $14,220
' ., , 18"X24"Nat.Gully 2.8 ren o]
c 12 30 | Orion 12"CME 65' |Grate |to ParH 37 | 78 [30"RCH 240 |1-g' |Gully-park |$13,340
(Inley
c 12 30 | Orion None None -— | —= |18"RCE 230 | ,ipa) $ 4,140
- 1-8"
D 4 " 32 Parkview | None None 68 (261 |24"RCB1080 3-6" $32, 640
D 4 32 Parkview | None None 8l {290 |27"RCE 660 [4-6"' $26,050
D 4 34 Parkview | None None 93 |317 |30"RCE 715}7-6' $36,230
D 4 34 | 21st St. | None None 100 [333 |30"RCE 440 [178° |4g"rcP from [$17,460
) N (Inlet
D-4 34 Parkview | None None —=-—| —==|18"RCE 608 [pipe) $10,945
Constel~ 24x36'|Basin 2-10"
D5 34 | Tation .12"CMP 75' |Grate|D ditch 24 | 89 |24"RCP 680 |2_g° $24,300
Constel-~
D5 34 | lation | None None 32 | 99 |[36"RCP 290 $14,210
" , {Basin D ditch
D5 34 21st St. | None None 125 |406 {[48"RCP 150 ]|1-6 to Bear Creek$12,810
Constel- (Inlett .
D 5 34 lation None None —-——| -= |18"RCP 115|pipe) $ 2,070
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LOCATION EXISTING FLOW-cfs REQUIRED (full devel.)
Sub Near |Street Pipe |[Length CB Outlet| 5 100 | Pipe [Lemgth{ CB Outlet Notes &
Basin| Point ft. Struct. | Yr. |Yr. ft. iv. Structure | Est. Cost
D-10R
Sundown ' 2-6"
D 7 34 | Ext, None None 55 | 184 [30"RCP 3801 entty $16,720
Subd.
D 7 34 Bndry None None 64 206 |36"RCP 330(1-8" $18,060
l-6"
D 8 34 21st St. | None None 78 238 |36"RCP 410 |1-8" $23,540
1-8"' |Basin D ditch
n >
D 8 34 21lst St.| None None 82 248 |48"RCP 502 MH |[to bear creck$ 6,240
- ——— " b Inlet
D 8 34 | 21lst St.| None None 18"RCP 25517 5e) $ 4,590
3-8
D9 35 Hercules| None None 21 47 |[27"RCP1450 4-6" $55, 800
Int ist.
D 9 35 Sirius None None 24 56 [36"RCP 240|1-6' 42"8R2§15 $13,320
i " l"DlOR—J-S lNat. (Inle-l:
D 9 35 | Hercules|42"RCP 60 1+D10R-%3'Ditch| 37 | 92 |18"RCP 304]|pipe) $ 5,470
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