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Scope and Requirements of the Study

The total Cottonwood Creek Drainage
Basin has been studied at two previous times, although for different
purposes. The first basin study was prepared for the City of
Colorado Springs in 1969, fqr use as a drainage planning guide.

The U. S. Corps of Engineers, Albuquerque office, studied the ba: ‘n
in 1976 to define the then existing probable flood plain. This
study was completed for the Pikes Peak Council of Governments, for
use in determining areas available for Federal Flood Insurance.

The 1969 City of Colorado Springs
study was completed prior to any large scale urban development in
the basin, and under the City of Colorado Springs rainfall criteria
of that time. It is desirable to update Basin Studies to correct
for differences in actual development from those planned at one
time, and to implement newly developed criteria. The flood plain
study is precisely that; a defined area which would be flooded if
certain conditions prevail and no changes in drainage are considered.
Studies of this type also require periodic review to take into con-
sideration changes made in the topography by development and in
site drainage structures.

The total basin has, until recently,
developed in a random manner. The upper basin has develcped s1-
south of the Black Forest line, with most existing development
being of the 1 to 5 acre site type. An area of approximately 2
square miles within the Black Forest was developed nearly 15 years

ago, but has grown slowly. The middle basin contains some



development of the 1/2 to‘2—l/2—acre, semi-urban type. This area
has also developed slowly, with most being found along the line
of Templeton Gap Road (Black Forest Road) and Vollmer Road.

The western half of the basin was
first developed in the mid-1960's as 1/2 acre to 2-1/2 acre resi-
dential tracts a short distance north of Cottonwood Creek. The
development was influenced by construction of the Air Force Academy
with the size of the tracts set by County Health rules for use of
on-site disposal of sewage. True urban type development tentatively
entered the basin in 1972 and, after a two-year delay, this develop-
ment has been quite rapid.

The urban development in the western
half of the basin has nearly filled the area south of Cottonwood
Creek from Monument Creek to a point about a mile east of Union
Boulevard. Due to the presence of the 1/2 acre to 2-1/2 acre
tract development, development has leapfrogged this area and is
now commencing in the northern part of this portion of the basin.
This urban area development, under the control of the City of
Colorado Springs, has been developed with storm drainage facilities.
With a few exceptions, pre-urban developments have no coherent
drainage system. The drainage in these areas consists primarily
of roadside ditches and culvert crossings.

The first purpose of this study was
to determine the probable runoff flow throughout the basin as
determined by existing City rainfall/runoff criteria. The second

purpose of this study was to survey the existing drainage structures



in the basin and to recommend changes or the pPlacing of new struc-
tures if this should be required. The study was to be conducted
in two separate portions., The upper and middle basin was to be
studied only to the extent of determining the major stream flow
and constrictions on the flow, if any. The western portion of

the basin was to be studied in detail. This western portion was
defined as the extension of the north-south section line between
Sections 2 and 3, Township 13 south, Range 67 west of the 6th
Principal Meridian. 1In fact, it was found that detailed study was
required for a distance of approximately 1-1/2 miles east of this
line.

To accomplish this study, the total
area was divided into three portions, labeled Basin A, Basin B and
Basin A, Sub-basin 23. Basin A is the primary basin of Cottonwood
Creek, extending from Burgess Road at the northeast, to Monument
Creek at the western outfall. Sub-basin 23 was considered by the
Corps of Engineers as "Cottonwood Creek South",. Basically, it is
indeed a direct tributary of Cottonwood Creek, and is so considered
in this study. Historically, however, this Sub-basin 23 has been
considered by the City as a portion of the Pulpit Rock Drainage
Basin, for reasons which are Obscure. Basin B is an area in the
northwest portion of the total which is separate from, but closc
related to, the 6verall Cottonwood Creek drainage system.

Due to the stage of development,

areas within the basin were treated in different ways. The major

drainageways have been defined by previous development. This



development has also fixed the most probable location of other
drainage facilities. 1In these developed areas, no new streets
were assumed, although it was assumed that each development was
fully built. In open areas, some street and ditch locations were
assumed. The probable location of cross streets was also assumed
so that drainage lines and major culverts could be estimated. For
the purposes of this study, these areas were assumed to be fully
developed.

The intent of this study is to deter-
mine the adequacy of the existing drainage structures and drainage-
ways and to recommend general improvements and changes required for
reasonably safe disposal of runoff. The concept of paving all
ditches, used by the City of Colorado Springs for a number of years,
increases the fequired structures by moving water more rapidly,
causing higher peak flows. The presence of some unusual problems
in the earlier developments has led to recommendation of retention
structures by this study.

The intent of this study is not to
establish precise locations, sizes or design for storm sewers,
ditches or other appurtenances, except where main drainageways or
streams already exist. It is intended to establish the general
location and size of required systems. The structure and charnnel
sizes shown in this study have been calculated from flows result-
ing from the City of Colorado Springs rainfall/runoff criteria.

In open areas, a reasonable street system was assumed, to fit the

topography.



The northeastern and middle portion

Oof the basin were assumed to be as fully developed as possible,

graphy and available water,
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Basin Description

The Cottonwood Creek Drainage Basin
as herein defined, consists of three sub-basins. Two of these
are collected directly into the stream known as Cottonwood Creek
while the third collects at a separate channel to Monument Creek.
The boundary between these basins is not clearly defined at all
points and the boundary is crossed by culverts at a number of points.

The upper and middle basin is entirely
in E1 Paso County. The western, closely studied pbrtion of the
basin lies partly in the City of Colorado Springs and partly in the
County. The total area of the Cottonwood Creek basin as defined
herein, is approximately 24-1/4 square miles.

The southern basin boundary is de~
fined by the ridges separating it from the Nofth Shook's Run and
Pulpit Rock basins. This ridge line is relatively steep, formed
by portions of the Cragmor Bluff and by the erosion ridge caused
by basin piracy. The easterly basin boundary is defined by the
relatively low, rolling ridge separating it from the Sand Creek
Basin. The northerly basin boundary is generally defined by the
low, rolling ridge separating it from the Pine Creek Basin. 1In the
Black Forest area, the ridges become rougher and the basin boun-
daries less well defined. The western boundary is, of course,
Monument Creek, which serves as the outfall.

Although quite hilly, the basin is
not a "foothills" type basin as normally defined. 1Its upper

reaches lie on a portion of the high ground immediately east of
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the City of Colorado Springs. 1Its location and topography prevent
it from being classified as a plains type basin. In this inter-
mediate position, rainfall and runoff patterns fit the Type II A
storm well. 1In addition, the upper half of the basin lies under
the historic "storm line” east of the mountains. Heavy rainfall
in this area is common.

The soils within the basin are pri-
marily sandy, allowing relatively high infiltration rates. Areas
of clays and sandstones with low infiltration rates exist, but are
more prominent in the southern portion of the basin. Bed and bank
storage is relatively high due to the type of soil and the grades
typical along the major streams. |

The topography of the basin is sSteep
and rough in the upper portions and more rolling in the west. The
upper basin is relatively narrow, with relatively steep side drain-
age to the creek. The lower (western) portion of the basin is
also relatively narrow but the side drainage is less steep. The
western, more closely studied area can only be described as a series
of low, rolling hills with relatively narrow valleys between. These
valleys are commonly quite Swampy as a result of the confined
drainage system and of the soil strata,

Development in the studied portion
of the basin has not changed the overall direction of drainage
flow in any significant way. Some culverts have acted to change
the direction of street flows at specific points, but this is rela-

tively minor. The hills around the major streams are sufficiently



steep that flow direction can be altered only with the greatest
difficulty. The only major directional change of flow was found
in Sub-basin 23 on Dublin Drive. At this point, the'primary
channel has been partially blocked and the flow follows an ancient
bed of Cottonwood Creek to the southwest.

Drainage throughout the basin is
basically dendritic and uncomplicated, except in the older develop~-
ments around Academy Boulevard. The flow is generally collected
in the main stream via a number of small tributaries and flows
almost directly to Monument Creek. Nearly all of the tributaries
are normally "intermittant" streams and do not carry water except
after storms or during the snowmelt period. Erosion has cut much
of the Cottonwood Creek deeply, but has deposited considerable
amounts of bed sand at points of low grade. Deep erosion of this
type is normal to the Dawson Formation, and is not necessarily

a result of large amounts of water.



Basin Geology, Soils, and Water Table

Basin Geology of the Cottonwood
Creek basin is not complicated. Except for a few areas in the
incised Monument Creek, the entire basin is underlain by members
of the Tertiary Dawson Formation. A small exposure of the Laramie
Formation was noted in the southwest corner of the basin, low in
Monument Creek. This is so small as to be unimportant from the
hydrologic point of view. The Front Range Fault is located west of
the site and far enough away that it has no structural control over
the basin.

The Dawson group is a rather erratic
formation from the standpoint of soils Produced. 1In general, it is
a series of weakly cemented sandstones, most of which are Arkosic.
Some units of sandstones are relatively competent, do not erode
easily and tend to form cliffs. This can be seen at a number of
creek incisions and in the erésion pattern along the south basin
line. Most units of the sandstone are easily eroded and broken down
into their component soil types. Erosion in some of the formation
can take place very rapidly. Several wagon roads in the area which
existed prior to 1940 as roads, are now fairly deep gullies.

The basic sandstones of the formation
are composed of varying percentages of sands, gravels, silts and
clay. The rate of erosion is generally controlled by the relative
percentage of these constituents at any given point. The formation
is also noted for containing large lenses of claystones. These

lenses are usually hard and in some cases, are quite sensitive to

-9~



water entry and are expansive. The majority of clay and clayey soils
appear to be found in the south and west portions of the basin. The
area between Union Blvd. and Interstate 25 contains numerous large
clay and clayey lenses and can be considered quite erratic as to

soil type.

The western portion of the basin con-
tains large areas of alluvium deposited along the major stream beds.
In the streams which carry water most of the year, this alluvium
consists primarily of sands, some gravel, and silts. Smaller inter-
miltant stream beds contain relatively large amounts of clay. The
soils in the area are, of course, mostly mixtures of these various
soil types. Most of this alluvium is dated as the Pinery Creek
Alluvium. For the most part, the sandy alluvium and some of the
silts have the hydrologic 'A' classification., Siltier and clayey
alluvium and the weathered clayey sands have a hydrologic 'B'
classification. The deposits of clays, sandy clays and hard sand-
stones have a hydrologic 'C' or 'D' classification depending on pre-
cise constituents and hardness. Some wind blown (aeolian) sands
have been found on the slope south of Cottonwood Creek and in Basin
B and the mid portion of Basin A. The hydrologic classification of
this soil depends primarily on the depth of deposit.

The depth of weathered soil and ~17=7 1
are quite variable. This has a considerable effect on basin flow.
Deeper weathered sands and sandy alluvium in the upper basin have a

tendency to store water deeply by infiltration during rainfall periods.
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Much of the upper basin thus tends to reduce flow in the main streams.
Conversely, the basin contains a number of swampy areas. This is
particularly true of the western portion of the basin. 1In these areas,
the sands and silts are closely underlain by less pervious soils -
clays, dense silts or sandstone. The topography of these areas is
usually such that water can enter more rapidly than it can leave.

The less permeable material lies relatively flat, at the general
formation dip, while the upper terrain is eroded at a steeper slope.

The surface soils in the western,
closely studied, portion of the basin were mapped by three methods.
Records of test borings drilled throughout this part of the basin
were studied and plotted. The surface soils were studied in a field
recénnaissance, and study of air photographs flown in 1942 and in
1978. The results were plotted over the entire basin since soil type
and condition have considerable effect on the final runoff. This
plot was compared with soil types mapped by the SCS in its survey
of E1 Paso County surface soils. The correlation was fair. The
SCS survey is rather generalized and with far too much dependence
on air photo interpretation for good, spot correlation. 1In this
basin, the correlation was found to be better than usual.

The overall geology of the basin and
the soil types noted near the surface in the area will produce runoff
which is relatively low for the basin area. Infiltration is relatively
high throughout the basin, but particularly in the north and east.
The western portion of the basin, being considered more fully devel-

oped, will produce higher local runoff.
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The true free water table beneéth the
basin is quite deep, and will have little effect on runoff within the
basin. Except in the stream beds, the water table will be found at a
depth in excess of 200 feet. A few deep wells have been drilled in
the basin, but records of the upper major water table are sparse.

The swanmpy areas referred to previously,
on the other hand, tend to collect water near the surface. These areas
would be greatly affected by antecedent storms. If the design storm
should take place after a wet period, these areas would act as nearly
impermeable areas. Runoff would be quite rapid, if not quite instan-
taneous. This study has taken this into account by assigning a more
rapid runoff rate to these areas. The antecedent moisture in other
areas has been taken as normal - or condition II, as defined by the
SCS.

Cottonwood Creek has a base flow which
varies from zero to about two cfs. This, in itself, is not sufficient
to affect the point hydrographs, but it does affect flow by saturating
the alluvium along the creek bed. The same saturated sands can be

found along the south branch in basin 23.
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Rainfall & Runoff Patterns

The NOAA weather station is located at
Peterson AFB, approximately 12 miles southeast of the basin, so that
no official precipitation records exist for the basin. A number of
unofficial reports have been made over the years, howewver. Precipi-~
tation in the lower (westerﬁ portion) of the basin is approximately
the same as the annual average precipitation for Coloradoc Springs -
approximately 15 inches per year (38.1 cm.). Precipitation in the
upper basin is a bit higher, averaging approximately 16 inches per
year (40.6 cm.). About 40% of the total precipitation is in the
form of snowfall, with greater amounts of snow measured in the Black
Forest area. It must be emphasized that these figures are based on
fragmentary reports and should not be used for precise calculations.

The Black Forest area in the northerly
portion of the basin receives more snowfall than average for the general
Colorado Springs area. This snow affects the base flow in Cottonwood
Creek, but has a relatively minor affect on the maximum, or flood
flow. As is the case over most of the metropolitan area, precipita-
tion in the basin is normally the greatest from May through August.
Major rainfall seems to come in two forms: 1) The slow, four day
'upslope' storm condition, which can produce high precipitation, but
over a longer period of time; and, 2) the intense thunderstorm of
high intensity but short duration.

Of these two types of storm normal to
the area, the high intensity, short duration thunderstorm produces

the greatest runoff flow, if such a storm is assumed to occur ove~

-13-



the entire basin. This type of storm is that for which City of
Colorado Springs drainage structures have been designed since 1963.
The rainfall criterion have been changed in that time, of course, as
new data becomes available. The Type IIA storm used as the local
criterion for design is a storm of six hour duration, but with an
approximate one hour burst during the second hour. It is not greatly
different in character from the one hour storm used until 1972.

This basin is relatively large but is
not so large that it could not be covered by such a thunderstorm.
The computations used in this study are based on such an intense
storm, centered at about point four in the basin, and falling at the
same rate over the entire basin. This configuration will yield the
peak runoff for the design storm. Such storms actually move from
west to east, which tends to reduce the flood peak in the developed
area. Several storm patterns were investigated in this study to
determine the location resulting in the probable high runoff for a
Type II-A storm.

One important fact must be considered
in assigning a rainfall pattern or intensity to this basin. The
upper portion of the basin lies under an area which is described as
a major storm axis, generally east of Colorado Springs. The moun-
tains to the west, particularly the Pikes Peak massive, tend to
produce a storm shadow along the valley of Monument Creek. With
some notable (and recent) exceptions, the centers of major storms
tend to be located along this axis. This axis is not a line, incidently,
but rather a strip about six miles in width centered on Black Forest

and Peterson Field.
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some heavy, but smaller storms have
centered on a line two to three miles east of the mountain range.

The most notable recent storms include the 1965 Monument - Palmer Lake
storm, the 1967 Ivywild - Broadmoor area storm, the 1967 Mesa area
storm, the 1978 north Colorado Springs storm and the 1979 Manitou
storm. Most of these caused considerable damage of one sort or
another, but not major flooding. The exception to this was the major
flood caused by the 1965 Monument - Palmer Lake storm in Douglas
County. This however was part of an overall major storm which had
another center along the storm axis in the Peterson Field area.

It must also be noted that the heaviest
24 hour rainfall reported along this storm axis was over the upper
portions of the Cottonwood Creek, Pine Creek and Kettle Creek basins.
This was the rainfall center of the May 30, 1935 flood on Monument
Creek. Kettle Creek was the prime contributor to this flood flow,
but flow in other creeks - particularly Cottonwood - was also quite
high. No accurate measurement was made of either precipitation or
runoff, but precipitation was reported unofficially as 16 inches in
24 hours near Burgess Road. This unofficial report is probably high,
but there is no doubt that a considerable amount of rainfall during
several intense periods within the general 24 hour storm.

The storm defined as the 100 year
frequency (.01 percent chance of occurrance) and known locally as the
Type II-A storm, is a six hour duration, low intensity storm with a
very high intensity burst at about the 1-1/2 hour point. The 1935

storm appears to have been similar to a series of three or four such
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storms connected in a single 24 hour periocd. This type of occurance
would provide the high antecedent moisture condition III prior to one
of the high intensity periods, and would produce higher main channel
flow on the order of 13500 cfs at Academy Blvd. & Cottonwood Creek.

Main Channel Runoff could vary consider-
ably, depending on the type‘of storm. This condition is considered
in the appropriate section of this report. At the present time, this
area has been settled only about 120 years and accurate precipitation
records kept for less than 70 years. The true 100 year storm for the
area cannot be accurately known with such short term records. For
purposes of this report, the existing City design 100 year frequency
storm (Type II-A) has been used and is recommended.

Typical runoff hydrograths were computed
for points 6, 9 & 10 in the basin. These points are along Cottonwood
Creek and correspond to the approximate location of Powers (point 6)
and the exact locations of Union Blvd. (point 9) and Academy Blvd.
(point 10). These hydrographs are based on the Type II-A storm and
assume relatively unobstructed flow through the channel. Hydrographs
for individual basins were not constructed except at points of recom-
mended retention ponds. These were necessary to determine approximate
required height and size of the pond.

The total basin was divided into three
major internal basins and the outfall point assigned for each. These
major internal basins were, in turn, divided into 40 minor internal
basins and an outfall point assigned to each. The peak flows were

routed along the three or four major channels by adding individual
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hydrograph points taking stream flow time into consideration. This
method was used to check the results of the City method of computation.
A third check was made using the HEC-1 computor program. Some data
was varied in the computor programs to determine probable differences
in flow assuming changes in antecedent moisture.

These computations indicate that while
flooding in the developed portion of the basin will be relatively
minor, some changes must be made in the drainage systems of the older

developed areas to prevent damage.
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Existing Drainage Structures

The existing drainage structures
in the upper (northeastern) portion of the basin consists almost
solely of small to medium sized culverts beneath roads and streets.
The major exceptions to this general rule are approximately 16
smail "stockpond" type reservoirs and bridges over Cottonwood Creek
at Templeton Gap (Black Forest) Road, Cowpoke Road near Point 2,
and Woodmen Road near Point 4. 1In addition, a few defacto reser-
voirs have been created by construction of high road embankments
coupled with inadequately sized culverts.

In this upper basin, water flow is
in natural channels throughout. A few minor changes have been
made in the natural channels at the sites of bridges and other
structures, but these changes are minimal. At the locations of
the three major bridges, the main channel of Cottonwood Creek is
rather deeply incised. The openings of théese three major bridges
are all adequate for the flow at those points.

Some consideration should be given
to reconstruction of the drainageway below the Templeton Gap Road.
Flow at this bridge is not smooth and the south abutment has been
undercut by erosion. The condition of the bridge foundation at
Woodmen Road is presently excellent, since the bridge is relatively
new. The sharp bend in the channel requires further protection,
however, to prevent loss of the west abutment during a flood flow.

Specific problem areas were not to

be studied in the northeastern portion of the basin. However,
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many, if not most, of the culverts beneath rocad sections are under-
sized. Combined with some areas of high road embankments, these
points become dams, in effect. This effect was considered in the
flow of the upper basin by increasing the time of peak flow slightly.
The stockponds will generally not affect the flow except by slight
increase in the length of time to peak. For the purposes of this
study, these stockponds were assumed to be at spillway level at

the beginning of the storm.

The\western (closely studied) portion
of the basin contains a number of structures, both major and minor.
These are of variable age, with the oldest being the masonry arches
along the old A. T. & S. F. Railroad right of way. West of the
Woodmen Road bridge noted above, the first major structure along
Cottonwood Creek is a large box culvert structure at Academy Boule-
vard. This structure is too small and should be increased in size.
Wesf of this, a series of three structures exists, The first is
the old railroad arch; the second is a 1930 style concrete bridge
on 0Old Highway 85-87; the third is a double bridge concrete struc-
ture at Interstate 25. The open area for the channel is adequate
in all three cases. The concrete apron beneath the bridge on the
Interstate 25 is being eroded and should be repaired.

The south Sub-basin 23 contains a
number of existing drainage structures--most of which are recent.

A 5 by 10 concrete box exists at Tuckerman Street, at the end of
a mid-sized concrete lined ditch. This box is slightly too small

but is best corrected by improving the inlet and increasing the
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size of street dropouts. The box is not so undersized that it
warrants reconstruction.

A 9 by 9 concrete box culvert is lo-
cated beneath Academy Boulevard. This structure is properly sized
but should be subject to inlet improvement. West of this, a
presently unlined ditch follows the middle of Dublin Drive to a
point about opposite West Wicklow Circle. The ditch is properly
sized, especially if lined, but all culverts along the ditch line
(at crossings and outlet) are badly undersized. The exit from
this ditch to Cottonwood Creek is being rebuilt and enlarged. After
this construction, it is still too small to carry the full 100-year
flow. The choice at this point is to increase this exit again, or
to allow an overflow of over 600 cfs onto Dublin Drive.

The Northerly basin, B, contains a
number of bridges and large boxes. At the outfall to this basin,
three bridges exist. The first is another large masonry arch at
the old railroad right-of-way. The second is a concrete bridge
at Interstate 25. The third is a concrete bridge at an access
road which is an extension of Gillen Road. All three of these
structures are adequate to allow free passage of the 100-year
channel flow.

On Academy Boulevard, between
Jamboree Drive and Briargate Road, a large concrete box system
exists. This a double 6 by 6 concrete box extending across Academy
Boulevard and curving beneath a subdivision and Kelly Johnson

Boulevard. This structure is nearly 900 feet long and discharges
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into a concrete lined ditch leading directly to the overflow gully
near the Air Force Academy boundary. From here, the flow follows
this overflow gully to Monument Creek. For reasons to be dis-
cussed under the section on special problems, this box structure
is too small to carry the 100-year flow.

Numerous smaller sewer systems and
culverts exist in the western portion of the basin. The storm
sewer systems are listed in the Appendices‘E & F and will not be
described in detail here. 1In general, the sytems constructed in
the recent subdivisions (mostly within the City Limits at this time)
are adequate in size and drain their areas reasonably well. A few
additions and changes are proposed herein, but in general, the newer
areas appear to be properly drained according to the City criteria
for drainage.

Drainage in the older subdivisions
is somewhat erratic. These subdivisions were designed with road-
side ditches, for the most part, with culverts placed at road inter-
sections and numerous low, swampy areas used for flood storage.

This system tends to channel flow into the low areas and has been
almost completely inadequate.

Some more extensive drainage systems
exist, primarily in the Brookwood area. We could not determine
when these were placed. The distribution of these systems would
indicate that they were constructed in response to drainage probliems
in the past. These systems appear to fit the City drainage criteria
insofar as pipe size is concerned. Inlet capacity is inadequate,

however.
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The numerous small culverts found
in these older subdivisions and the original Academy Boulevard
system are plotted as well as possible on the attached map. No
detailed list of these was prepared, since many are so small as
to be almost useless under the 100-year storm conditions. Those
which are usable in an overall drainage system have been listed.

As in so many basins in the area,
the lack of planning an area for drainage is painfully obvious. In-
tense point rainfall is capable of overloading any drainage system
and occasional local flooding can be expected--possibly with minor
damage. In these older subdivisions, however, almost any rainfall
will cause damage in the lower areas. If development is to con-
tinue, the drainage within these areas must be improved to reduce
damage.

All major structures along the major
drainageways were found to be in good structural condition. Most
of the true bridges appear to have been designed for structural
considerations with insufficient channel improvement. A number
of these bridges have allowed turbulent flow with its consequent
erosion.

The major channels have been left in
the location and general condition in which they existed when
developed. As a result, the channels are quite winding in places,
allowing bend erosion. At some points, the channels are wide and
poorly defined. At others, the channel is narrow and deeply incized.

The resulting flow is relatively turbulent--at least during higher
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flows. This is disruptive, since it forces the use of deeper
channels than necessary and larger riprap and structures than
would be required by smoother flow. Insofar as possible, this

study recommends smoothing the flow in all major channels.
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Main Channel - Drainageways

For the most part, the primary drain-
ageway channels in the three basins are well defined, have been
in existence for many years, and are presently being used as out-
fall 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
most 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.

The main channel of Cottonwood Creek
through the study area has been found to require a 150-foot wide
bottom width, approximately 6.5 feet in depth including free board
and a 200-foot wide right-of-way. The right-of-way and bottom widths
would hold constant from the Woodmen Road bridge near Point 4 to
Monument Creek. The depth would be variable, reaching 8 feet at
the highway bridges at the west end of the basin.

The only problem area encountered,
using this width)exists in an area about 1000 feet each side of
the Academy Boulevard bridge. In this area, subdivisions have
been platted on both sides of the channel, restricting its potential
width. It is believed that a 200-foot right-of-way can be obtained
in this area. If it cannot be obtained, then the widest practical

width must be used (up to 200 feet) and the channel deepened accord-

ingly.
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From Academy Boulevard to the railroad
arch near Point 11, the channel of Cottonwood Creek is deeply in-
cised and some sandstone lines the channel. In this reach, it may
be impractical to widen the channel as recommended. Adequate depth
exists to carry the flow in the existing channel. It is, therefore,
more practical to leave this reach in its existing condition,
except for smoothing a few of the more radical bends to allow
smoother flow.

The channel of the south, Sub-basin
23, is gradually being converted to a man-made channel throughout
its entire length. At the outfall, it consists of the adequately
sized channel down the center of Dublin Drive. Constrictions exist
at the outfall itself and at crossing culverts along the channel.
From Dublin Drive to Tuckerman, the channel is still essentially
natural. It is also somewhat swampy. If this area is ever to be
developed as assumed herein, a lined channel with subdrains will be
required thréugh this reach. Basically, this channel would follow
the existing drainageway.

From Tuckerman to Union, the channel
is entirely man-made at present. The water problems in the
Maroon Bells Street area make it imperative that some underdrains
be completed in the area immediately above the existing ditch
paralleling Maroon Bells. The remaining reach of this channel is
now being drained by a storm sewer system along Vickers Drive.

The channels in the north basin (B)

do not extend far into the basin. Drainage improvement must
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therefore be more extensive in this area than in the other areas.
The two natural channels which do exist must be maintained and
improved. The major outfall channel, extending from Cragin Road
west of Academy Boulevard, through the railroad arch and bridge at
the Interstate, to Monument Creek, should be fully lined, with a
minimum bottom width of 6 feet, a depth of about 3.5 to 4 feet and
a minimum right-of-way of 50 feet.

The channel extending from Academy
Boulevard at Interstate 25, in a southwesterly circle behind Kelly
Johnson Boulevard and extending to the outfall ditch is a special
problem. This should be constructed with lined sides and stepped
to reduce velocity. 1In general, the existing channel would be
followed. This type of channel would be constructed with a bottom
width of 10 feet, an average depth of 4 feet and a total right-of-
way of 50 feet,

The existing channel system is relatively
short and will require extension into this sub-basin. The south
portion of the basin is a series of older subdivisions and an
underground system will be required. In the northern portion of
"B' basin, it is still possible to use a system of lined ditches.
This is recommended for a number of reasons. In general, however,
the portion of "B" basin east of Academy is divided into a number
of "tributaries" so that each of these ditches will be relatively
small. A retention system is recommended along these ditches to
decrease the size of required structures. See Problem Area section

for discussion of this.
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The major drainageways will require
either riprap or paving where they pass through the studied part
of the basin. The sides of the main Cottonwood Creek channel should
be improved by use of either riprap, gabions or concrete paving.

The riprap or gabion system is preferable on this stream, provided
that the size of riprap is large enough to resist the full flood
tractive forces. The average weight of riprap pieces should be not
less than 350 pounds. The bottom of this channel should remain as
earth.

The subsurface moisture conditions
along the main channel of south Sub-basin 23 dictate that this
drainageway should be fully lined or placed in an underground
system. In some areas a subdrainage lateral system should also be
used for proper development of the load., 1In general, concrete
paving with appropriate velocity reduction steps is the preferable
system.

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

be allowed.

All proposed bridges and concrete

boxes over major drainageways should be designed to carry the
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100-year frequency flow, as defined herein, with an overflow
section capable of carrying potential excess over this amount.
Such overflow sections must be reasonably clean to allow water
flow without damage to the structure. The existing multiple box
culvert at Academy Boulevard and Cottonwood Creek is presently
too small and should be enlarged as noted in Appendix D.

Existing bridges, two in the upper
basin and two in the studied lower basin, which have foundation
erosion problems, should be repaired. Two proposed bridges should
be constructed to carry the design flow noted above. The locations
of these two proposed bridges are at Union Bouldvard and Cottonwood
Creek and at the new by-pass loop (Powers ?) at approximately

Point 6.
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Storm Sewer and Ditches - Individual Improvements

Attention is directed to Appendices
C, D, E, and F which list individual improvement recommendations
for the studied portion of the basin., These also list major exist-
ing drainage structures within this portion of the basin. Also
included is a set of maps of the basin showing existing and recom-
mended drainage structures within the basin. The discussion in
this section will be limited fo major construction and will be
general in nature.

After study and sizing of the main
channels, each individual basin in the study area was studied
using the predicted 5-year and 100-year runoff of each. Runoff at
various points in each basin was compared to actual or probable
street capacity and distribution. Street capacity used for the
computation was in accordance with the City chart of allowable
street runoff. 1In some cases, runoff was spread over a sufficient
number of streets that no drainage system was required, other than
dropouts into the main channel. 1In other cases, flow is concentra-
ted and a drainage system was found to be required.

The City drainage criterion for drain-
age construction can be paraphrased as: All drainage structures
in areas in which the 100-year frequency flow is projectead as
greater than 500 cfs will be designed for the 100-year frequency
flow. Where the 100-year frequency projection is for less than
500 cfs, all structures will be designed for the 5-year frequency

flow. According to this criterion, practically all of the main
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drainageways must be designed for the 100-year frequency flow.
Storm sewer systems will vary in regqguirement, some being designed
for the 5-year and some for the 100-year frequency.

Where possible, this study has fol-
lowed the practice of proposing small ditch construction through
presently undeveloped areas. Ditches are generally more efficient
at removing water, can be designed into street systems and, even
considering boxes at street crossings, are generally less expensive
than comparably sized storm sewer systems. Inlet systems are much
simplified, also. In addition, the topography of much of this
basin lends itself to ditch construction.

In areas of developed land, particu-
larly the older subdivisions, storm sewer systems are proposed.

In most of these areas, the street systems cannot carry the pro-
bable flow in the existing ditches and certainly will not carry
the flow with pavement and curb and gutter. The additional storm
sewer systems are therefore considered necessary in such areas.

Considering individual basins within
the study area, a number of different conditions exist, calling
for a number of potential solutions. Basin A, Sub-basins 13, 14,
15, 16 and 17 are all presently undeveloped basins. All of these
basins will require at least one ditch reach to transfer collected
runoff to Cottonwood Creek. These ditches are of variable length,
depending primarily on the geometry of the basin. Sub-basins 16
and 17 are such that storm sewer systems should also be used. 1In

effect, these extend the ditch further into the basin (17), or

serve as a collector for the ditch (16).
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To allow further development of
Sub-basin 18, particularly that portion now within the City Limits,
a "Y" storm sewer system is required. The principal sewer will
extend up Union Boulevard (proposed) to Woodmen Road. The "Y"
extends up an existing gully to remove water placed in the area by
a large culvert under Woodmen Road.

The storm sewer and street system
flow within Sub-basin 20 is reasonably efficient and adequate.
Several points exist at which streets attempt to turn rapidly
moving water 90°. These points may require the construction of an
additional curb inlet and connecting pipe, butthe overall system
appears adequate. Two dropout channels and a small storm sewer
system is proposed in the northeast, undeveloped, corner of Sub-
basin 20.

Sub-basin 21 is the better drained
portion of the previously developed subdivisions. Adequate storm
drain systems have been constructed through the Brookwood Subdi-
vision, but with totally inadequate catch basin facilities. New
catch basins are proposed and relatively small extensions of the
systems are proposed.

Sub-basin 22 required the connection
of several culverts crossing Academy Boulevard and Woodmen Road
into a storm sewer system. This system should be constructed to
drain a proposed commercial area at the southwest corner of
Academy and Woodmen, then continue to Cottonwood Creek for outfall.

This system would help drain the portion of the sub-basin east of
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Academy and remove some of this drainage from Basin B, The com-
mercial area in the west portion of this sub-basin is well graded
and planned. Its runoff enters Cottonwood Creek almost directly.

Nearly all of the required drainage
structures in the south Sub-basin 23 are required along the main
channel. Very few other systems or extensions will be required.
Most of these have already been constructed.

The northern portion of Basin B is
undeveloped, for the most part. The topography consists of a
number of valleys separated by relatively low, rolling hills.
Northeast to southwest gradients are relatively steep. A series
of ditch systems is proposed for this area, with storm sewer
"collector" systems at the upper ends of the ditches. The major
ditch systems are located in Sub-basins 1, 2, 3, 4, 6 and 9.

Except for minor development along Jamboree Drive, these basins
are undeveloped.

Two stockponds exist in this area;
one in Sub-basin 4 and one in Sub-basin 9. These have been retained
in the plan, upgraded with proper emergency spillway and additional
height where required. A third retention reservoir has been in-
cluded in Sub-basins 3/5 (see "Problem'"'"Section). These should not
be used as storage points after development of the area. They must
be designed for temporary retention only. The primary object of
this retention is to reduce the size and cost of structures down-

sStream.
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In Sub-basin 10, a double sewer system
will be required to accomplish two purposes. First, flow from the
newly developed areas east of Grashio Road can be removed from the
area more easily. Second, ponding and overflow at Academy Boule-
vard will be prevented. These two branches of storm sewer have
been combined to move down Cragin Road (Sub-basin 12) and to a
ditch system which is the shortest and least obstructed path to
the outfall.

An additional storm sewer pipe is
required from collection Point 16 (Sub-basins 6 and 9), to cross
Academy and Kelly Johnson Drive to an existing ditch outfall. (See
"Problem" section).

The final storm sewer system to be
discussed is at the west end of Sub-basin 13. A series of small
storm sewers up Collins, Shrider and VenHorst Roads will drain this
low area into a concrete lined ditch following the old A.T. and S.F.
Railroad right-of-way. This ditch would be constructed south along
the old right-of-way to Cottonwood Creek in Basin A. This would
require a box culvert at Woodmen Road and a chute at Cottonwood
Creek.

The area west of the old railroad
right-of-way will require no public storm drainage facilities,
except for the major channels. This area is relatively small and
slopes into Monument Creek rather steeply. Proposed commercial
developments in this area would require drainage, but this would be

a private system as proposed.
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The small portion of the residential
subdivision in the far north portion of Sub-basin 14 will require
no major drainage systems. Some small dropout structures could be
utilized if curb and gutter is installed throughout the develop-
ment. These would flow directly to the creek or outlet, however.
Some of this subdivision is below the 100-year flow level of
Monument Creek, so that the effectiveness, even of dropouts, is
conjectural.

In general, any ditch or storm sewer
systems entering major drainageways must be paved so that erosion
does not take place at the point of entry. Such pipes and ditches
should also be angled so that the flows merge as smoothly as pos-
sible. Bridges or concrete boxes placed in the basin should be
constructed with dropout boxes or drains from the street above to
the channel below. These should be surface design dropouts for
better efficiency.

The City standard curb inlet, D-10R,
has been used for size computations and cost analysis in this
report. At some points, high velocity inlets might be more effi-
cient. It is noted in passing that inlet problems can be quite
difficult. All inlets or dropout structures should be specifically
designed for each site, insofar as this is possible. Although a
certain number of inlets, together with the required size, have
been shown in this study, this study is not intended as a design.
The study should not be substituted for a site specific inlet

design.
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Specific Problem Areas

A number of problem areas exist within
this basin, most of which are connected with the older subdivisions.
Although partially discussed in other sections of the report, fur-
ther discussion of specific problems is required to completely
understand the flow system proposed.

1. The primary problem in the upper basin is a number of under-
sized culverts across various roadways. This portion of the basin
was not to be closely studied, therefore, increases in the size of
these culverts was not included in the cost estimate or map. Most
of the desirable changes are obvious, however.

2. The concrete box under Tuckerman in south Sub-basin 23
need not be enlarged if the drainage down Tuckerman is diverted
into the mainstream by construction of larger dropouts at the box.
Provision for minor overflow should also be made.

It is noted that this entire channel
has a large subflow. At one time, the storm sewer at Vickers
Drive had been damaged by removal of side support by this under-
flow. If this pipe has not been repaired, it should be, as soon
as possible. At the time of the damage inspection, the pipe had
lost nearly 1/4 of its capacity.

This underflow (seepage) continues
to follow the clay surface beneath the channel to Tuckerman. At
this point, it is the partial cause of the large swampy area

affecting Maroon Bells. This entire area should have a subdrainage

system. However, it is already fully developed, and the City
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drainage ordinance does not address subdrainage. Therefore, the
need is stated here, but not included in the cost estimate.

3. The various culvert crossings along the ditch in the
center of Dublin Drive must be increased to a size sufficient to
carry the flow. The ditch is sufficient, but these culverts are
not. Smooth flow should be maintained. The exit from the ditch
has just been reconstructed in a larger metal pipe system, but is
still too small to allow the full flow to move into Cottonwood
Creek.

Two possible solutions exist to
removal of this runoff. First, the exit from the Dublin Drive
channel can be enlarged again, to proper size. This study recom-
mends that this be done. The second would be to allow an over-
flow from the ditch onto Dublin Drive. The amount of this over-
flow is considerably greater than the Drive and its existing storm
sewer can handle. The result will be similar to that shown by the
Corps of Engineers study, except that the overflow would not cover
quite as wide a path. This study believes this to be an unaccept-
able solution.

4. The Academy Boulevard bridge at Cottonwood Creek must be
widened as recommended herein. This study recommends that it be
enlarged to adequately accept the runoff at this point caused by
the City's 100-year frequency storm. In addition, this study
recommends that it be designed to accept overflow without damage
should a greater storm occur. The position of this bridge makes it

imperative that it be kept open and silt, such as now exists, removed.

~36—



The channel at and above the bridge
must be made as wide and deep as possible, consistent with the
distance between subdivisions opposite and the flowline elevation
of the bridge. Right-of-way width need not exceed 200 feet, however.
The channel below the bridge should be straightened into smooth
bends to remove water more quickly.

The identical procedure is recommended
for the proposed bridges at Union Boulevard (Point 9) and the new
Boulevard (believed to be Powers) near Point 6. At both of these
locations, the banks of the Creek are relatively low and high
bridges are not generally practical. The bridges should be con-
structed as high as practical and capable of allowing the City
design 100-year frequency flow. These bridges should also be
designed to allow overflow without damage.

5. The area from Cragin Road north to Interstate 25 along
Academy Boulevard is an inter-related problem area. Basically, the
crossing structures under Academy Boulevard are not adequate to
carry the 100-year flow from Basin B. The area is reviewed from
North to South.

The 6 by 10 concrete box across
Academy Boulevard near the Interstate 25 interchange collects run-
Ooff from outside the basin. Since the construction of the highway,
this box must carry the flow from Pine Creek, the next basin to the
north. The Pine Creek basin is a relatively small basin with only
minor development. It is, however, capable of producing a 100-year

frequency flow at this point, of about 2600 cfs. The box culvert
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is hopelessly inadequate to carry this flow across Academy Boule-
vard,

An additional consideration is the
fact that this channel must also carry the overflow from the hold-
ing reservoir system of Kettle Creek. The storm contemplated by
the City for use as a 100-year frequency would be unlikely to cover
all three basins., Therefore, such an overflow has a low probability,
but is a distinct possibility. Such a storm could easily cover the
Cottonwood and Pine Creek basins, however, so this flow must be
considered.

The large box culvert near Briargate
Boulevard is less than half of its required size, assuming un-
obstructed flow and full development of the basins above. 1In

addition to this, should the smaller box, discussed above overflow,

)
some of this overflow will add to the flow from the upper basins at
this long box culvert. The remainder of the water will overflow
Academy and the area to the west.

To reduce the cost of enlarging these
culverts, three holding or retention reservoirs are proposed at
good reservoir locations in the upper basins above this point. Two
of these retention reservoirs already exist in the form of stock
ponds. With some modification, these can be used for retention at
relatively low cost. The third retention structure must be con-
structed completely. With these three retention structures, the
peak flow from the upper basins can be reduced considerably. An
additional 78-inch RCP will still be required across Academy Boule-
vard, however.
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To prevent overflow from Pine Creek,
the box culvert near the interchange should be roughly doubled.
The protective wall behind the culvert must be reconstructed to
turn the flow without damage and to leave an adequate channel around
the protected development. The remaining channel must be riprapped

on the sides and completed around Kelly Johnson Road to the basin

outlet.

The system of retention reservoirs
has been recommended for several previous basins. It has proven
unfeasible to construct and maintain such reservoirs. 1In this

case, the decision must be made to construct and maintain such
reservoirs, or to construct a box culvert and ditch system 2-1/2
times as large as that which presently exists. This study recom-
mends that construction and use of these reservoirs in the locations
shown, together with the culvert enlargement at the interchange. It
is believed to be the less expensive of the two alternatives.

One continuing problem in this basin
and many others, is the attempt to turn a rapidly moving street
flow 90° in direction. This is often required at Tee intersections
at the bottom of steep slopes, and at major drainage street cross-
ings. Such an attempt is futile when limited to surface guides,
as many owners of property on the side opposite the slope can
testify. The street must carry traffic. Large scale warping of the
paved sections is rigidly limited. Such turns must be made by under-

ground systems, reducing the flow above the turn.
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Summary and Conclusions

This basin is typical of many around
the City of Colorado Springs, in that the lower portion of the basin
has been partially developed at the major outlet locations. Exist-
ing drainage structures in such cases are almost always either,

a) too small, or b) haphazard reactions to some problem which has
arisen. Some construction will be difficult due to the existence
of the previously existing subdivisions and undersized structures.

The allowable city development is
controlled by water supply at the present time. It would appear
that this controlling factor would allow full development of the
studied portion of the basin. It would also appear that, consider-
ing other areas of development around the metropolitan area, not
much more of the basin can be developed. Changes concerning water
supply and possible subdivisions supplied by deep well water could
revise this estimate, of course. At this time, however, the
studied portion of the basin appears to be the practical limit of
heavily developed area.

With this estimate in mind, the pop-
ulation of the upper basin was limited to the 1/2 to 5-acre
development now existing, expanded to cover the upper basin. The
lower basin was assumed to be fully and more compactly developed.
Flows were calculated using this estimate, together with the City
rainfall/runoff criteria. All structures recommended by this study
fit the runoff developed by this criteria, with no major overflow
allowed, other than the amounts allowed under the City street flow

criterion.
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The use of streets as drainageways
is allowable up to the point at which waterflow interferes with
traffic. The specifications of the City of Colorado Springs allow
relatively small amounts of water to flow in the streets. In any
given area, either the flow must be spread over a number of streets,
or it must be diverted to some type of drainage structure. Parti-
cularly in undeveloped, unplanned areas, this is somewhat difficult
to assess, since the street pattern is not known. Final development
of drainage systems will probably be somewhat different for the
undeveloped areas than is shown herein. The basic pattern should
be about as the study recommends, however, with changes mostly in
detail.

Experience in the metropolitan area
has led to a number of changes in the City drainage regulations
and criteria. The design of drainageways was originally planned as
broad and shallow to reduce velocity and allow between storm use of
the strip. This has proven economically unfeasible, and drainage-
ways today are designed as deeper, narrower, fully lined channels.
The retention reservoir system of control was abandoned some years
ago for lack of proper maintenance funding. It has been determined
that, for channels of any size, grass lining could not be maintained
and the channel became rough and eroded. Therefore, regardless of
environmental concerns, most channels within the City have concrete
linings.

With this basin, however, reconsider-

ation of the economics of some of these abandoned systems should
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be undertaken. This basin contains three recommended retention
structures (plus a number which exist in the upper basin). These
are recommended because it is believed the economical development
of the basin will be enhanced by their construction. Wide ditches
are still not economical and have not been recommended. However,
with the development of such products as engineering filter fabric,
fabric formed mats and concrete/grass gridded mats, it again becomes
feasible to avoid the stark appearahce of patched concrete ditches.
This study recommends that such materials be more fully utilized in
future construction. Considering maintenance costs of some exist-
ing concrete lined ditches, the newer types of lining may even
require less maintenance.

The specific recommendations made by
this study are fully listed in the Appendix, on the inventory sheets
and on the attached maps. As noted previously, the locations of
proposed structures and inlets must not be taken as exact. Various
differences in planning streets will fix these locations and such
changes in detail must be allowed if reasonable. The general out-
line should be followed, however.

This study recommends that the major
channel, Cottonwood Creek, be riprapped, matted or lined on the
sides only, with the bottom left as sand. An exception would be
aprons above and below the major structures and at velocity checks.
The same construction is recommended for the outfall which removes
runoff from the Pine Creek drainage. Most other major channels

and all the smaller ditches should be fully lined or matted.
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Gradients are generally fairly steep within the basin and velocity
checks must be used liberally. Care should be taken in the design
and construction of entries and velocity checks. Water will erode
poor quality concrete, as much of the drainage construction in the
metropolitan area shows, beyond question. It should be noted that
the basin consists primarily of sands which will allow the use of
Type I Cement. Large areas of clays and sandy clays also exist,
however, which require the use of Type II Cement. Air entrainment
should be used throughout.

Those structures listed as too small
to carry the design flow should be increased in size or parallel
structures constructed. All structures on the main channels should
have the capacity to carry the full design flow smoothly. It should
be noted, on the other hand, that some structures are very slightly
too small and will require only inlet or dropout improvement.

All structures, ditches and storm
sewers should be properly sized where they do not now exist. These
will be constructed as the various open areas are developed, but
the runoff flows given herein should be used for their design through-
out the basin.

Structures shown as required in areas
already developed cannot be constructed until funds become available,
of course. These funds should be budgeted, however, to reduce
existing and potential problems within the developed areas. This
basin also contains a number of areas of high perched water (des-

cribed as "swampy" in this study), which should be drained. Such
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water causes damage to buildings, streets, storm sewers and utilities.
The general recommendations of this

study is that the storm drainage étructures of all types shown on

the inventory sheets and on the maps be constructed approximately

as shown. This study has included areas both inside and outside

the present City Limits, for planning purposes.
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COTTONWOOD CREEK DRAINAGE BASIN
COST ANALYSIS

Studied Basin within City Limits only:

Unplatted Existing Public Streets 48.0 acres
Existing Subdivisions
(Streets & Parks included) ©1177.1 e
Remaining Private Land $2420.7
Total Area 3645.8 acres
Summary of Costs:
I. Developer e
(C) Ditches & Stream Lining $;;L£l§,0lgiQO7
(E) Major Culverts _ 106,793.00
(F) Storm Sewer Systems -.__1,078,283.00
Sub-Total "~ $ 3,300,095.00
Engineering (10%) 330,010.00°
Contingency (5%) 165,005.00. -
Total Developer Basin Cost $ 3,795,110.00

Developer Drainage Fees: 3,795,100 -~ 1567.77 use 1570.00
St )

2420.7
II. (D) Bridges (Constr. & Renov.) 301,374.00
Engineering (10%) 30,137.00
Contingency (5%) 15,069.00

Total Bridge Cost (direct) S 346,580.00

Total Developer Bridge Fees: 346,580

242007’= 143.17, wuse 145.00
III. Other Basin Cost (direct) T

(C) 79,983.00

(E) 169,964 .00

(F) 30,787.00
Sub-Total Other Basin Cost S 280,734 .00

Engineering (10%) 28,073.00
Contingency (5%) 14,037.00

Total Other Basin Cost (direct) S 322,844.00

(D) Sstate Bridge repair & addition cost S 58,400.00
(No City Bridge Costs)
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MAJOR BASIN A

}Szzgll\r S * CISJE% po o (ete) Ty,
Acr. . | Sq. Mi. NO. 5 yr. 100 yr.

Al 1078 1.68 .900 6k 2,10 135 | 686 5,61
2 365 0.57 .526 62 1.82 L9 277 L.86
3 1074 1.68 .083 69 2.15 218 830 5.7k
L 1232 1.93 .880 70 2.03 313 1131 5.42
5 1520 2.37 .070 %5 2.1k 530 1602 5.71
6 827 1.29 .689 75 1.91 380 11k9 5.10
T 33k 0.52 .502 79 1.80 2l2 655 4.81
8 163 0.25 .540 77 1.83 98 279 4.89
9 416 0.65 671 72 1.90 155 570 5.07

10 363 0.57 .996 Th 2.10 123 382 5.61
11 672 1.05 .blo h 2.11 225 697 5.63
12 Ll 0.69 .997 Th 2.10 1ho 462 5.61
13 wih | 0.69 466 79 1.78 328 888 .75
1k 476 0.7k 451 80 1.77 385 1019 4.73
15 103 0.16 .250 88 1.65 170 367 h.h1
16 160 .250 .298 79 1.68 142 385 4, L9
17 185 .289 .hol 88 1.7h 267 577 L.65
18 294 459 .289 78 1.67 2L8 689 L. L6
19 18k .288 .35 88 1.76 260 562 L.70
20 392 .613 1498 86 1.80 457 1043 4,81
21 386 .603 .506 8L 1.80 396 936 4,82
22 417 .652 .537 87 1.82 498 1109 L.86

HYDROLOGIC COMPUTATIONS - Basic Data
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MAJOR BASIN A

Big%N ARFA TC C§g§% The FLOW (cfs) -
Acr. » Sq. Mi. NO. > yr. 100 yr.

A5 os1 | 36 .2kg 86 1.65 335 764 | n.b1
23B 163 .26 .193 84 1.62 216 512 4.33
23C 15k .2k .330 8l 1.70 190 Lhg L.54
23D 143 .22 .203 | 83 1.62 170 L1l 4.33

B 1 608 .950 .618 75 1.87 296 895 4.99

2 364 .569 67 Th 1.78 187 579 L.75
3 98 .153 271 7 1.65 77 220 h.h1
i 272 .25 481 75 1.79 1kg 450 L.78
5 104 .163 .353 78 1.71 81 226 L.57
6 188 .294 .525 77 :.82 115 330 4.86
7 111 .173 .376 80 1.73 97 255 L. 62
8 154 2kl 469 T7 1.78 99 283 L.75
9 30k 475 RN 83 1.71 336 822 L.57
10 L2 .722 L5l 81 1.81 377 971 4.83 |}
11 108 .169 .346 82 1.70 113 283 L.sh
12 57 .089 .372 81 1.72 53 136 k.59
13 270 o2 439 83 1.76 271 663 L.70
1L 131 .205 .300 78 1.68 108 301 4.ho
15 84 .131 257 80 1.66 82 216 LohhL

HYDROLOGIC COMPUTATIONS - Basic Data
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MAJOR BASIN A

sue AREA TC oL Tpo FIOW (efs) | Ty
Acr. | Sq. Mi. NO. 5 Yr. | 100 vr.
A1 1443 2.25 .780 N 1.97 202 1022 5.26
2 3749 5.86 .983 67 2.09 649 2690 5.58
3 5603 8.75 1.090 | 70 2.15 1274 4596 5.75
L 6593 | 10.29 1.065 71 2.14 1675 5753 5.71
6 | mos0| 1103 | 1om | 0. | 195 | ey | s.m
A 5 779 1.22 .768 73 1.96 289 921 5.23

6 1892 2.96 ,968 T4 : 2.08 6L45 2000 5.56
6 8961 | 13.99 1.070 72 2,14 2450 8069 5,71
7 9508 | 14.8L 1,090 73 2.15 2745 8756 5.75
8 9853 | 15.k40 1,145 73.3 2.19 2808 8796 5.8
9 10331 ) 16.1k 1,150 73.7 2.19 2996 9373 5.8
10 11109 | 17.36 1.216 74,5 2.23 331k 10142 5.95
11 11526 18.01 1,240 75.0 2.24 3486 10419 5.99
iic 231 0.36 .2kg | 86 1.65 335 764 4,41
128 394 0.62 271 85 1.65 545 1265 L. L]
12A 548 0.86 .329 8L.7 1.69 699 1625 4,51
12D 691 1.08 .369 8h.L 1.69 826 1936 4,51
HYDROLOGIC COMPUTATIONS - Basic Data LINCOLN-DeVORE TESTING IAB.
Sheet 1 of 2 B - Total Basin - Accumulatiye




MAJOR BASIN 8

SUB AREA TC SOIL T
BASTN _ CURVE Pe oV (efs) |7
Acr, Sg. Mi. NO. 5 Yr. 100 Yr.

B 14 972 1.52 .566 7h.6 1.84 482 1469 4,91
15 1446 2.26 .560 75 1.84 Th7 2233 4.o1
16 17h 2. .598 75.6 1.86 2 270 4.96

TH5 73 59 5 929 707 9
16A 15k .24 169 7 1.78 99 283 4,76
16 458 .72 RICH 81 1.79 390 1003 4,78
16 2203 3.k4k 57h 76.7 1.84 126k 3638 4,92
18 2311 3.61 .615 77.0 1.87 1331 3768 L. 99
17 L62 .72 .5kl 81 1.83 377 971 4,88
18 519 .81 .552 81 1.83 415 1067 4.88
18 291k |  L.s55 .59k 7.7 1.86 1797 5017 L.o7
19 318k 4,98 .602 78.2 1.86 2013 5527 h.og7
20 3315 5.18 .610 78.3 1.87 2085 5763 4.98

ADD PINE CREEK:

18 2604 7577
19 2790 8057
20 2850 8273
HYDROLOGIC COMPUTATIONS - Basic Data
Sheet 2 of 2 B - Total Basin-Accumulative LINCOIN-DeVORE TESTING ILAB., INC.




SUB LOCATION EXISTING REGUIFEL VIS0
BASIN
LENGTH cfs COME TLW
FROM TC OF [BLTTOM | TOP | DEPTH| R/W | cpy. BCTTOM |DEPTE | R/W
RUN | WIDTH | WIDTH flow | 5Yr. JCOYr. WIDTH
A 2 3 6250 | #100'| +160' +16' | -~ |53000{ 1274| us594| 150 3.2' | 130
3 Y L600 | +150" #1901 +18' | -- | 95900| 1675| 5753 501 3.0' | 1Zo
b 6 5700 | +180'| +2507 +10' | -- |38400| 1350 4uak| 150t | 3.7' ! 200 g;ﬁiagogiggs
6 7 1750 | +120'| +400Y +10' | -- | Logoo| 27hs| 8754] iso L2 2901§;§?§£ﬂsgges
‘riprap Si d
8 1900 | #1107 600" +6'| -- | 20768| 2808 87%| 150" | L5t | 200{213k boo.00
riprap Side
8 9 2950 | +130"( 43007 + 9' | -- | 27200| 2996 9373| 150" L&' | 200 g1$7)goo,oos
riprap Sides {
! 1+ At — q =kl ' N i ¥
9 10 5750 | + 801 #1607 -+ 6 7790| 3314 101k2i 13 L.8' | 200(8158 Loo.oo |75
riprap S3 -
10 11 6800 | + 60'| +150' #16' | -~ | L2000| 3484 10k1y] 150 L.E' | 200 $2§$ 200 ggs‘~§;
T POll; '
128 124 | 3550 | +6' | +80| +3 | Z R G I I e S
— —_— 2
<’§"idelining"\ -
$172,29.‘5ﬂhm«w‘4 g
124 12D 2hs0 | 18 ' v 1oL ‘ ey -2 ~ o, |Sidelining
T > 48 [ 826 | 1336 = TS A8 er01,919.00
ottonwoo Sidelini
- Creek Mo 20t) 300) = 7' 30° B2¢ 1193 | 20° i 7.9' | 30" [iig 2zh oo
Maroon EEEEE—
Bells ~12B * | 1koo 5! 15" 5" 1 30" | 1320 | 545 | 1263 Hone - - -
HYDROLOGIC COMPUTATIONS - Basic Data TTNES Trioment RT eIy et T e——
Sheet 1 of L C Diteh & Stream Inventory ’ T TR e




SUB LOCATION EXISTING REQUIRED MISC.
FROM TO OF [BOTTOM| TOP | DEPTH| R/W | cpy. BOTTOM |DEPTH {R/W
| RUN | WIDTH | WIDQH flow | 5Yr. |LOOYr.} WIDTH
fully lined
A 13 [Creek 6 center 1500' | == | -- -- = | == 129% 795 | 12 3.5' 135' 1$69,550.00
) fully lined
13 lcenter uphill 1500' | == | -- -- == | - 1255 690 6 3.5' 130" |$55,500.00
drop out to fully lined
13 |creek creek 200'| == { -- -- = | = |3+ | o3 6! 2.0' _{12' 1$7100,00
id 14 fully lined
lh mid FP creek 1’11‘.8 1150' -- - - - _ 361 955 14t 3.0!' 36| $55,589.00
‘ creek flood fully lined
15 ! plain 250" - - == == -- |170 |367 8! 3.0! 16 | 9070.00
fully lined
16 | F.P.-16 Creek 650t = | -- -- -- | = a2 [385 L 3.0' |12' |$23,725.00
fully Iined
17 |Sewer 17 Creek 700t| = | =- -- -- | - |267 |5TT | 12 L.o' |36' |$35,575.00
fully 1ined
18  |Woodmen Rd. | gnrider Rd{ y730t| -- | -- -- -~ | -- |35 |37k 5 3.0' | 30" |$63,145.00
: Tully Iined
18 [Shrider Rd. | pi1jer md. 070" = | -- -- -~ | = |66 |1T7 ot L.o' |12 |$39,055.00
grass dltch
18 |Fuller Rd. Tecumseh R. goo'| -- | -- -- == | - | ko |12 o' 2.5' 112" | top 10' 2940
19 |Dublin Reuben weo'l 3 | T 3.5'| 23'| 209 | 84 | 180 | None | -- el e ———
1
19 |Reuben Creek 1180 b 7! 3! 23"} 296 |187 }290 None - - | mmmmmeme-
. bt curb-
19 |Deliverance Creek 120" - 1L 10! 6h | 34 | T3 None - -- | drop outs-
. curb-
19 [Deliverance | creek 120t 4 |-- 13' | 10| éh| 29 | 62 | None | -- -- | drop outs-
20 {Dublin 300' North 300! 2.5 6! 3.5¢ 26! 331 136 | 311 None - S
20 | 300'North Creek 1560'| 4! T 3.5' | 26'| 369 {136 {311 | None | -- R [ T
20 | y.®, Corner| Creek 760" -= | -- -- -~ | -- | 70 | 160 b 3.0' | 26'|$27, 7uo 00
b D.0
20 | N.W.Corner | Creek 180t -- | -- -~ - { -- |25 | 59 | W 2.0' | 12" | §8870.00

HYDROILOGIC COMPUTATIONS - Basic Data

Sheet 2 of L
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-
SUB IOCATION EXISTING REQUIRED MISC.
BASTH LENGTH cfs | COMP.FLOW :
- FROM 10 OF |[3BOTTOM| TOP | DEPTH| R/W | cpy. BOTTOM |DEPTH |R/W
RUI WIDTH | WIDTH flow | 5Yr. J10OYr.; WIDTH
fully lined
A 21 Woodmen Rd.| Creek 510 --- -—= m——— == | - 12 27 2' 2" 2k 1415800.00
Cottonwood (RRR/W)
22 Woodmen Rd.| (reek 1450 |eroded] 20'+| 3't | --- | --- 265 [652 | 12 3.5' 26" |$67.731.00
Maroon plannefd
238 | vickers Bells 600 | Lt | 7201 1.6'| ohrl120 | 14 | 31 wone | 4 |=--m------
22 Prince Looart 130! 8! 8! 1 10"} L4 None -- S
fully lined
B 1 Jet. 14 NE 1600' | --- ——] e | --- --- | 268 | 810 12! 2.5' | 341 | $63,892.00
Tully Iined
1 NE Center 15407 | === | --o- | —== feee | oo | 193 | 585 | 13" 2.5' | 34' | $64301.00
fully lined
1 Center Depress 1550'| --- el BT --- {132 | 398 10" " | 2.5' | 32" | $54,604.00
fully lined
2 Jet Center 1500" | === | -=-=| === |--= | --- | 170 | 528 | 12 3.5' | 36'| $70,161.00
Area lding rei
3&5 14 15 Spot | --= -===| -== |--- |[2ac.f§.607 {1815 |+ 4 AC.| 25'+ | +@&C %g Cfs release
Connect. ‘fuIly 11ned
3&5 Reservoir | W. Res.2 15h0" | --- et B P -—- | 5-- | 525 10! 3.5" | 34'| $65,052.00
t d bxisti Area Hgéd%ng eTes
L above 15 spot | ..Stogkpond pxistink - Tac.rd.149 | bso | + 1ac. | 12'+ [+11ad389°ESTsieese
‘ fully lined
L Res.2 Ditch 15 620" | --- el e --- | 105 2! 3! 2Lt | $21,700.00
fully lined
L Res. Quarry 1400'| --- R e e -—- | 143 | 432 10" 3! 32" | $54,811.00
- Tully lined
4 Quarry Pipe 2000' | === | ==-- | --= oo | --- } 128 | 385 9! 3' [ 32 $73,72k.00
/ﬂ”?uIIy 1lined-
5 Res. Jet. W+ | 2850" | woe | mmee | wme |oom | -o- | 560 |1692 | 18" b | b5t $181,300.00
1500'E fully lined & s
6 &7 15 16 3500 | --- | --SEP___ l oo | 60 | 12 b | 36| $175,923.00 |-
1500'E Tully Iined & st
6 &7 16 16 1500'| --- el BT --- | --= [1210 18" bt 451 | $95,690.00
area ai
9  f =---- 16A Spot. ; ==~ =e== ) - |--- |6Gacftl 99 | 283 l1iac+ 7'+ |+2AC ggé 55 rgizase
: . - 900.00
HYDROLOGIC COMPUTATICNS - Basic Data LI"C14-DeVORE TESTING LABORATORY, INC.
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——— -+ e — — _—— - - - = - - — -_— _—— — —_— —
SUB LOCATION EXISTING REQUIRED MISC.
BASIN LENGTH cfs COMP.FIOW
" FROM TO OF |[BOTTOM | TOP | DEPTH| R/W | cpy. BOTTOM |DEPTH |R/W
RUN WIDTH | WIDTH flow | 5Yr. LOOYr.H WIDTH
’ , . | fully lined &jst:
9 Reservoir 930' W. 930" |-~~~ - m== fmmmm | mem fem- 1332 5 3.5 28 $29,388.00
'i ) ) T Tully Iined Hste
9 930'W. Antelope Ioop 1500y ---- | --- -—= === | === --- | 63k 10 3.5 3k $63,162.00
i } fully lined & st
9 Antelope Loop Jamboree | 3180'/|---- | ~--- --= === | === |--- | 870 12 L 36’ $l60y186.00
. ' approx. ' Holding Res.
10 Briargate 8pot b af +10' |+ 3AC|12Acftf 189 | 486 None added 81 ofs relench
10 Briargate Spot [.25AC | --- | +2' [+.lAC|.hb1AcFE. 14| 35 | None small holdingl®
10 Anderosa 2hor | 4 - 8 10! 6 15| 13 None fully lined
10 Anderosa 280' | 6! S 8" 10’ 8 8] 20 None fully lined
Kelly i - s | '
11 Joknson diteh to 18|2050 | 12° 17 5' _l==== ] 1738 |--- ] 1950 | None |into Fs 36
Tully Iined
12 Cragin diteh Jet. | 8h40' | Not. ditch —==  le=== | 1020 [ 401 | 1040 6 3.5'" | 50" | $29,400.00
Sides lined
112 ditch Jet. 18 9Lk0' ! Not. diltch == === | 1120 | k15 | 1067 | 20' b 50" | $33,L462.00
fully lined
13 Collins Rd.| Shrider Rd.| L50' | R.R.RJ/W dit¢h , 89 | 208 g o 28" | $17,110.00
: fully -lined
13 Shrider Rd.| Woodmen Rd.| 1450' | R.R.RJ/w dit¢h 729 | 271 | 663 16" 2.5' | 38" | $69,244.00
riprap-sides
15 Academy 18 3200' lditch Yet. I-25 & 807 | 25731 16! 5t 50 | $192,000.00
(maturgl) Kelly
Johrjson
A E., side ) . ‘fully lined
22. Looart Site Creek 1730 === f=-== | == | -—== | === 1101 | 228 L 3.5' |25' |$70,065.00
HYDROLOGIC COMPUTATIONS - Basic Data LINCOIN-DeVORE TESTING IABORATORY, INC.
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MAJOR BASIN A

IOCATION EXISTING PROPOSED
Sub Near type 5 ¥Yr,.{100 Yr{ Approx. Regl! Comment Est.
basin [Point Street Structure flow | flow Structure Cost
Blk ForesH prestressed core 5 footings $4L00
A-3 2 Road 5x32 open 600 520 None undermined
Prestressed
Cowpoke * deep
A-5/7 2 ﬁgad gtegl %s%tegu%hl 650 | 2700 None gulch -
Woodmen Rd.gre% Essei c. deep
- ee None _——
A-1h| k4 s took §OA8 YR 1675 0703 ° gulch
No_Name 8756 - corps regs
A-15/16 7 Powers None 2745 | O75 3-8x1l RCB L-8%x20 Rrepl $ 201,400
. corps re
A-18/19 9 | Unien None 2996 | 9373 | 7-6x12 RCB |1T7EL1 Aok 301, 3;11
5 unit add 1 unit corps reqs
A-20/21 10 Academy 7x20 RCB 3314 | 10142 | 7yo0 ReB |1 agdl 732 3$RJC-3%30 000
01d U.g. | Conc. in place| 3hug could be
A-22| 11 Hiy 85/87 39x100 bet.2pigrs 10350|  nNone removed
_ Conc.prestr. 2| 3486 ated;badiy
A-oo | 11 I-25 TOWS 9§ers 10419 | yone §£28 ds5? J§ 12,000
01d AT & df 2-21.5x22
A-221 11 2 R R/W stone arches 3360 | 10200 None
01d AT & §F 2-25x21 22}0/536 could be
B-13 | 18 RR_R/HW stone arch 680 10 None removed
) o conc.arched w. %S;B/’55
Br13/ii 19 | 170 no piers 2lxlod2790778057 | Ione .
conc.slab- 52;3/’2221/”
B-1k4 | 19  [Access Rd.| v-top-165", 790 8057 | None
=T =40
piers
HYDROIOGIC COMPUTATIONS - Basic Data
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Sheet 1 of 2

E Major Culvert Inventory

TOCATION EXISTING REQUIRED
SUB | NEAR TYPE efs | efs TYPE ' EST.
BASIN| POINT STREET STRUCTURE b yr.| 100 | STRUCTURE COMMENT | cosT
Yr
T dd larger will qver-
A-23%¢ 128 |ruckerman 5x10 RCB 545 | 1265|$79 dro °$§ inlet|ToW y;gg $4,820
a-23% Academy Blvd. |9x9 RCB 699 |1625{None | | oomee
-allo
A-23D | 12p [publin Blva. |2-72" CMP _ |826 |1936|8x10 RCB géw ¢F5 over-$30,244
) . en rlng s
A-23D | 124 [ublin Blvd. |2-k2" cMp --- | 1484|3-66" RCPEuiv) © $54,000
A-23D | 12p [publin Blvd. |3-42" cMp --- [1710]3-72" RCP(eqtv $hl, 9ol
A-23D | 1o |aplewood Ridge | =—------ --- | 1452|3-66" RCP $36,000
A~23D | 124 [|channel None --- | 16k0|1-7x12 RCB
B-13 11 [Woodmen Rd. None 271 | 633]|5x10 RCB $19,150
en‘try.{ 6 12 _RCB $h0uld be
B-15 |pipecr.Academy Blvd. |6x10 RCB 800 |2570|%¢ %geﬁend increased $“6kh00
upstreah Pine [Cree
B-6/11 15 |academy Blvd. |2-6x6 RCB 126k4{ 3638 é%%gntPgP B&8fns $206..591
P . | will be
B- 15 |None at present L8" RCP === |- | 77T removed
HYDROLOGIC COMPUTATIONS - Basic Data
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IOCATION EXISITING REQUIRED

SUB NEAR TYPE cfs cfs TYPE EST.
BASTN POINT STREET STRUCTURE |5 Yr{l1lO0¥y. STRUCTURE COMMENT COST.
A-1L L Woodmen Rd. Lot oMP 4o 108 | mmmemeeeee | eem - ———
A-1h 7 Woodmen Rd4. 72" CMP 55 NEITCY) [ Ty ————
A-16 8 Woodmen Rd. 72" CMP U6 | 126 ~mmmmmmmae | emmeem | oo
A-18 9 Woodmen Rd. 54" RCP 93 | 186 =-m-mmmmee | meeeo ——
A-21 | 10A Woodmen & Junice Lo" cmp | 16 38| momemmmmem | mmmees _——
m ad',187] ¢ L6 D
Academy & 30" cvp(100') 12 | 32 addp ", ] $ 160.0
A-21 | 10 | 2eA0SY bt cup (50') —- | == ==m-mmmoe- CMP 2-67CB| {res0.0
Academy & 30"CMP/100") | 15 36 add 20'-18"| $ uéo.og
A-21 | 10 collins 2L'oMp(50') | -- am | T CMP 2-6CB | $2650.0
crossing
B-1 | 1k City limit - | 193] 585| 72" RCP inlet $15108. po
crossing {
B-1 1k Proposed — | 268 810} 4x10 RCB inlet $15,276L00
\ crossing
B-2 1l Proposed —_— | 170]| 528 | 3.5x12 RCB inlet $19,300} 00
) » crossing
B-k 15 Proposed — | 128 385 | 60" RCP inlet $8,95L.p0
crossing
B-5 1k Proposed - | 560(1692 | Lkx18 RCB inlet $31,732} 00
(U isiiestieg s N sroseing ,
B-6 15 Proposed —_— --=] 700 Lx12 RCB inlet $20,6uu 00
crossing
B—6 City Lim, Proposed ———— —-—- 760 que RCB inlet $20,6hh.oo
crossing
B-6 16 Proposed _— --- 11200 2-)4'}{9 RCB inlet $23,l6OLOO
crossing
B-9 164 Proposed —_— ---|332| 54" RCP inlet $ 83917LOO

HYDROILOGIC COMPUTATIONS - Basic Data
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IOCATION EXISTING COMP FIOW REQUIRED
M : ) .
SUB |NEAR : OUTIET |5 ¥r.J100 Yr, . OUTLET :
BASIN|POINT | STREET PIPE IENGTH{ CB STRUCTURE PIPE |{imwcTH | CB STRUCT. Est. Cost
A | ' ]
16 8 | None @ Pres. 120|327 30"RCP | 240" |3-8' |one.diten] $1100k
¢ 2L"RcP | 330" |2-8' $ 9765
18"rep | 60" |ovm! $ 1970
, 2-8"
17 8__ | None @ Pres. 212 | U459 Y2"RCP 1 700" |1 151 | cone.diten|$146,470
1-8! . v
201 L3k 36"RCP | 5k0' |7 74t . |$27,600
- N 2-10' oy
176 {380 30"RCP | Loo' | gv | v 1$18,057
24"RCP 60' |3MH $ 2,880
7 18"RCP | L5 $ 660
Woodmen & see major . ‘ open to
18 9 | tnion 60" RCH onivertls open 176 | 478 6O"RCP | 310" Crock $34,875
| ' 11 2-8'
136 | 377 SL'RCP |1300' |5 19t $131,335
41 | 103 30"ReP | L50' fo.gr |- $ 16,883
2-8" _
24"RCP | 550" {5_1qt $ 17,875
‘ 18"RCP | 165" |igp $ 4,593
R 1-h energy -
19 9 Del Paz 2h"cmp | 180" 1-10" dissapatdr
1-6'
19 9 | Del Paz 24"Rep | 180" 1-Atout | Street
.y " . sewer add
19 9 Iange Circle| 18"CMP| 250" ] o_i: open 14 32 18"CMP | 590 Dublin $ 8,%55 )
19 9 Dublin Dr. 36"RCP | 200’ 1-10" ditch (under coﬁst,.)
2L4"RcP | Loo! o_§1
18"RcP | 55° . ‘ 4

HYDROIOGIC COMPUTATIONS - Basic Data 1:-
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IOCATION EXTSTING COMP FLOW REQUIRED
SUB | NEAR QUTLET 5 100 ‘ QUTLET ESTIMATED
BASIN| POINT | STREET PIPE LENGTH | CB STRUCTURH Yr.| vr. | PIPE | IENGTH| CB STRUCTURE COST
A ’ , : Sewer- '
20 | 9 Union Blvd] 36"RcP | 2070 3-8' to creek| 53 | 119 | 30"rcP | 220' |1-10° Union $ 8,587
. to sewer
SOHCMP 220" 1-12° Union
ohvoMp | 150" |1-8 | |
- A diteh to.
20 9 None @ Preg. 70 | 160 36"RCP 125' {o.8: irgek © $ 8,625
1-8°
2LW"RCP | 290!  |1_1ot $ 9,545
18"RCP 80" |1mm $ 1,710
Y | ] . |sdd:
20 | 6A 36"RCP | 1150 |7_1g¢ to diteh 36"RCP | TOO' |5 g+ $ 34,800
- A FSEY :
20 | 10 Dublin Dr.| 42"rcp| 1HO' {j_g: Creek
36"RcP| 390" [2-8'
oh'rep | 305" |2-8!
18"rcp| 80
Dublin - | 39x66" ,
20 | 10 Academy CMP 110 Creek
36"cMp | 220
_ 1-10¢
2)_{.”CMP L6o! 110"
18HCMP lOO' l-)—l-'
Dubli
20 10 Tﬁonln 18"cmp | 2157 1-2'x3'| Creek _
: ) 1 5-3'¢ Add: exist. ;
21 | 10A | stinson RA{ 66"RCP | 820" | ited di creex | 60 [ 143 | kovpep | 180! |1-12° e $12,738
ol'Rep | 100° 40 | ok 30"RcP | Lso'  |2-10 | $17,483
12"rcp | 80! 20 | k9 oh'rep | 680! - |2-8" $16,940
HYDROIOGIC COMPUTATIONS - Basic Data ' _ ‘ -
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IOCATION EXISTING COMP FLOW REQUIRED
SUB | NEAR OUTLET 5 | 100 OUTLET ESTIMATED
BASIN| POINT STREET PIPE LENGTH | CB STRUCTURH Yr.| Yr. PIFE IENGTH| CB STRUCTURE ~ COST
A - _ 3-3'9 . ,
21 10 Rosewood L8"RCP| 590 grated MH Creek
Lo"RCP| LOO' 1 1-L0"xEH" Add: exist.
27'RCP| 80" {Grate oh'"Rep | 100" 1-12"' | sewer $4,150
1-27%3"
21 10 Academy ah'cMp| 260! Grate Creek
) Brookwood
21 10 Zase L8"eMP | 1hO'  1-kt Creek
30" x4
CMP 60" | open
Academy/ '
22 10 Woodmen
97 | 215 |48"Rep | sho! 1-10' | Ditch $47,158
27xLo" , L8t
CMP 100" Connect| 74 | 166 |Lh2"rcP | 800! 1-727 $58,000
22x36" 36x50"
CHP 310" Connect oMP 610" 1-8! $52,009
22x36" v
24"RCP | 200 53 | 119 |owp 450" 2-8" $19,083
oLUCMP | 120" |2-Lt 2h"rep | Loo! 6MH $11,910
22 10 Knight 2hremp | 1kor |18 Creek
13x22 -
22 10 Prince CMP 250! oLl Ditch
1-8' 1-20"
23A 12C Cortina 36"RCP 530! o161 ut o st
9_ i
234 12¢  |vickers 7oroMp | L0OO' %:%gf open damaged
3-8
éo"cMp| H10" |5 yq¢ X damaged
shremp| 860! |4-8!
: 2-6"
Lho"omp| 1370" 3-8
10-16"
36"cMp| 980" |L-8!

HYDROILOGIC COMPUTATIONS - Basic Data
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LOCATION EXISTING COMP FLOW REQUIRED
SUB | NEAR OUTIET 5 | 100 OUTIET ESTIMATED
BASIN| POINT | STREET PIPE IENGTH | CB STRUCTURH Yr.| Yr. PITE LENGTH| CB STRUCTURE COST
' 30" CMP okt {1-10 |
27”C:MP 1051
24" cvp 380
%238 | 12B | vVickers |ok'cwp | 80' |2-12' | open
238 | 12B Maroon Belfls 30"RCH 120' |1-16! ditch
24"RCP 110t |3-8"
238 | 12B Maroon Belfs 30"RCP 130' |1-12' diteh
2-8!
2h"RCP | 110" [{_1o
o3¢ | 124 Ptarmigan [n. L 21"RCP | 510" 2.kt diteh |$ 10,615
18"RCP | 190" |5 )
) . . l2-16"x .
23p 12A Dublin 30"cMe 55 28"grates ditech
21YCcMP 35"
2 grates .
23D | 12D Dublin 30"CcMP 190" 16x28" | ditch
1-6¢
23D 124 Lemonwood {18"CMP 300" 1 Ltout
A , L4-10"
13 5/6 None 1251 332 | La"rep | 700! 1-8" $ sL.570
1-10°
9Lt 2kl | 36"RcPp | 1L00O! 1-6! 1$ 66,100
2L"RCP 150" 1-Lt $ k4,175
18"RCP 50" 3MH $ 2,375
HYDROIOGIC COMPUTATIONS -~ Basic Data
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LOCATICN EXISTING COMP FIOW REQUIRED
SUB | NEAR OUTLET 5 | 100 OUTLET ESTIMATED
BASIN| POINT STREET PIPE LENGTH | CB STRUCTURH Yr.| Yr. PTFE IENGTH| CB STRUCTURE COST
A23| 124 |None @ pres by | 107 [36"RCP | LoO -6 diteh | $23,200
35 86 |30"RCP Loo! 2-10" $15,940
. . L-8:
B 1| 14 | None @ pres|. oh | 162 [W8'RCP | 1780 | 1 _15¢|  giten $150,082
2-8"
40 108 {L42"Rrep 1100’ 3-10' $73,410
\
24"RCP 280! UMH $ 7,940
2 14 None @ presl 119 | 368 Isi"rep 600" 2-12" ditch $61,770
1-8'
81 | 248 {L8"grep 85Q" 2-12" $71,065
1-6"
60 | 187 136"RCP 580" 1-81 $28,900
1-10"
24"RCP 170! M $ 6,935
D8t
i 15 None @ pres|. 89 266 |54"RCP 700" 2-10" ditch $70,165
75 218 |L48"RcP 700" 2-81 $60,430
1-6!
61 183 |Lo"RreP 680" 1-10" $43,288
1-10"
50 154 |36"RCP 700" 2-10" $37,200
2L"RCP 220" LM $ 6,710
1-12°7
6 16 None @ pres|. 85 2h6 | L8"ReP 550" 2-10" ditch $47,995
62 176 |36"RCP Loo! 2-10" $21,600
2L"RCP Lgot 2-8" $13,045
LYDROIOGIC COMPUTATIONS - Basic Data




IOCATION EXISTING COMP FLOW REQUIRED
SUB | NEAR o QUTIET 5 | 100 QUTLET ESTIMATED‘
BASIN| POINT STREET PIPE IENGTH| CB STRUCTURH Yr.{ Yr. PITE IENGTH| CB STE'JCTURE COST
18"RCP Y 3MH $ 2,303
Bs | 1 M3amb oot | 1729,
1 Jamboree 27x43CM° 240 1-12¢ RCB (remove ) $ 720
ho'"oMP| 165! RCB (remove) $ hogs
2-10"
390 | 1003 [ 96"RCP 240! 2.12! RCB $ 84,702
N.Branch- (twin) (total)] 1-8'
10 17 Academy 90 232 [L8"RCP 4200! 410" $332,820
twin reduded to \
29xkh20 210" 5-6" sewer- abdve
L8"cMp | 2400 66"
bo'emp | 510! open
7-6"
30"RCP | 1020 1=kt
1=k
24"RCP Lho' {11-6!
32107
10 17 Briargate |48"CcMp 680' | 2-30' | Det.Pond
237
- i
Lo cmp 660" 5-%8' (UNDER_QONSTRUCTILON)
30"CMP 160!
S. Branch i : sewer-~
10 17 Academsc 102 | 270 |[54"RCP 630! 2-10' {outfalli-12{ $ 65,489
change | 2-6"
2-6 86 | 212 I48"RCP 1400 3-8' $114,760
into %: . =
36"RCP | 200! 1-12' | 5h"right | 61 | 152 [30"RcP | 1350 T %q: $ b5
1-6'
34 85 |2L"RrcP 660" 1-8" $ 18,130
18"RCP 170" 5MH $ 5,215
HYDROLOGIC COMPUTATIONS - Basic Data .
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LOCATION EXTISTING COMP FLOW REQUTRED
SUB | NEAR OUTLET 5 | 100 OUTLET ESTIMATED
BASIN{ POINT STREET PIPE IENGTH | CB STRUCTURY Yr.| Yr. PIPE IENGTH| CB STRUCTURE COST
B . open special entjry
11 16 Kelly Johnsbhn 1950 |78"RCP 1020' | 1-MH to ditch $235,594
11 18 Kelly Jomnspn 48"cMp L70! 1-12' | ditch
30"CMP 90" 1-12' | ditch
) 710"
12 17 Cragin Rd. 188 | 4g2 |72"RCP 470" 2-MH ditch $262,2L4
1-6' .
13 20 Collins Rd. 76 | 178 |L42"RcP 580" 1-8" RR ditch{ $ 37,078
1-10"
2L"RCP 80" 1-120" $ 5,540
1-8
13 20 Shrider Rd. 92 | 234 |L8"RCP 760" 1-10" RR ditch{ $ 61,74k
1-8!
69 | 179 |36"RCP 620" 2-12" $ 33,000
2L"RCP 100! OMH $ 3,150
1-L
13 20 Ven Horst R{l. .78 1188 h2"RreP 760" 1-10" RR diteh | $ 47,816
1-8 -
60 | 144  |30"RCP 630" 2-12" $ 25,135
u 24"RCP 100! 2MH $ 3,150
HYDROLIOGIC COMPUTATIONS - Basic Data
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