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STATEMENTS

The attached drainage plan and report were prepared under my
direction and supervision and are correct to the best of mny
knowledge and belief. Said drainage report has been prepared
according to the criteria established by the City for drainage
reports and said report is in conformity with the master plan of
the drainage basin. I accept responsibility for any 1liability
caused by the negligent aects, errors, or omlssions on my part in
preparing this report.

N

tephen A. Prokopiak, P.E. No. 15323
Vice President

GREINER ENGINEERING SCIENCES, INC.

The Developer and/or his representative has read and will comply
with all the requirements specified in this drainage report and

rlan.
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AnWest-Development Corporation

5455/ N.~Union Boulevard . .
¢ with Section
Colorado Springs, CO 80918 sg?ggiir}lﬁagfc‘t]ﬁg%:fde of the Cily
of CGigrado Springs, 1980, as
a .

/ CONDITIONS OF APPROVAL:

a) .This report subject to the Corps of
Engineers 404 Permit for drainage ways in the
Sand Creek Basin.

b) Reimbursement for 100 year facilities will
be based on an open channel section where
alternate pipe or box sections are used (not
applicable to culverts).

c) A1l construction subject to City criteria
and final design requirements.



MASTER DRAINAGE STUDY
STETSON HILLS
CITY OF COLORADO SPRINGS, COLORADO
JOB. NO, 5161701

April, 1985

PURPOSE OF STUDY

The purpose of this Master Drainage Study is to provide calcula-
tions for the existing and future conditions intermal drainage
and natural stream flood flows through the Stetson Hills site and
to prepare a Master Planning Document which acts to guide the
Development of the property. This report alsc includes the anal-
yeis of several dralnage facillities required to provide positive
drainage through the site as well as recommendations of the pre-
liminary sizes of channels, hydraulic structures and the overall
impact of the development on downstream properties. This study
fulfills the drainage and floodplain management requirements for
the City of Colorado Springs, Colorado.

LOCATION AND DESCRIPTION OF STUDY AREA

The Stetson Hills project is located in Sections 17, 18, 19, 20,
29 and 30, Township 13 South, Range 65 West of the 3ixth Princi-
pal Meridian, City of Colorado Springs, El Paso County Colorado.
The location of its site is shown on the Vicinity Map (Figure 1,
Appendix), The estimated total area of the proposed development
is approximately 2,183 acres,

The Stetson Hills site is located within the Cottonwood Creek and
Sand Creek Basins which originate in the Black Forest approxi-
mately 6 miles north of the property. Sand Creek flows in a
southerly direction from the headwaters area through the center
of the Stetson Hills project. Several major tributaries to Sand
Creek enter the major channel through the Stetson Hills preject.
The mnatural channels are generally meandering, intermittent
streams with side banks prone to erosion. The channel bottoms
consist of bare soil with relatively no vegetative cover.

This condition is characteristic of streams which are in the pro-
cess of obtaining an equilibrium condition through aggradation
and degradation. The meandering, for example, takes place over a
period of years and is caused by different magnitudes of storm
runoff and with varying degrees of stream bank channel erosion
and sediment deposition. Stabalization of the dynamic stream
network must be attained to insure a stable floodplain for future
development. The existing Sand Creek channel slope is 1.45%
through the site and the average tributary slopes range from
1.2 % to 2.6%. Existing land use Iin the basin is basically fair
to poor range native grassland, This condition was also used by
the SCS and FEMA iIn previous studies.



Soils in the basin belong toc A & B and D Hydrologic Soils Groups
as identified by the Soil Conservation Service. The majority of
the basin, however, consists of A & B soils. These s0ils are
characterized by high to moderate infiltration rates. Runoff
from these types of so0ils 1s low to medium. Within the site, a
small portion of Type D soil can be found. This soil group is
characterized by slow infiltration and high runoff potential.

The proposed Stetson Hills Development, as shown on the most cur-
rent site plam (Figure 2, Appendix), comsists of 1015.7 acres of
single family residential dwellings, 223.3 acres of multi family
residential dwellings, 381.7 acres of commercial, business and
industrial development and 250.2 acres of parkland and open
space. It 1s proposed to provide a positive drainage network
within the site which will consist of a combination of streets,
inlets, storm sewers and swales to convey the storm water runoff
into the major tributaries of Sand Creek. The tributaries will
then convey runoff into Sand Creek, prior to exiting the site.
Sand Creek will require stabilization in order to contain the
entire 100-year flood. This stabilization will consist of re-
shaping the existing channel bottom, lining the sides with rip
rap and providing a number of drop structures. A more detailed
discussion of this stabilization is contained within the hydraul-
iec structures section of this text. It should be noted that all
parcels located within the subject site will be platted outside
both the designated FEMA 100-year floodplain (see ‘Figure 3,
Appendix and drainage plan) and the proposed ultimate conditions
100-year floodplain. The proposed channel will be designed to
contain the floodplains with adequate freeboard to afford added
protection for extreme storms of greater magnitude. The existing
conditions FEMA Floodplain (which 1is still in the preliminary
Phase) 1s wider than the proposed ultimate conditions floodplain
in a number of places and narrower in others. This discrepancy
can be attributed to differences in mapping and the number and
location of cross sections used in each of the studies. The
overall differences are considered to be small and insignificant.

CRITERIA

The storm drainage criteria published by the City of Colorado
Springs (reference 1) was the basis of this report. The eriteria
was used as minimum standards and was modified to meet more
stringent guidelines of the adjacent El1 Paso County and of the
Federal Emergency Management Agency (FEMA).

For example, when performing the peak flow analyses on Sand Creek
and major tributaries through the site, both El1 Paso County and
FEMA require use of a 24-hour type IIA distribution. This rain-
fall distribution normally results iIn peak flows which are
approximately 20-30% higher in magnitude than the flows generated
using a 6-hour type IIA graph. In this study, the 24-hour type
IIA distribution was used in the Sand Creek basin for the deter-
mination of peak flows on Sand Creek and all major tributaries.



The intermal site drainage network on the other hand, consists of
relatively small basins and is mnot of interest to FEMA or the
County. As per Colorado Springs guidelines, the 100-year, 6-hour
type IIA graph was used.

The basis of all hydrologic and drainage calculations was the SCS
procedure (References 1, 2, 3). TFor Sand Creek and major tribu-
taries the §8CS TR-20 Computer Program was used to model the
stream network calculations. For the internal site drainage, the
modified SCS hand calculations were used. The rainfall intensi-
ties used in the study were obtained from the NOAA Atlas (Refer-—
ence 4). The precipitation values used were 3.5 inches and 4.5
inches for the 100-year 6-hour and 24-hour storms, respectively,
and 2.1 inches and 2.7 inches for the 5 year 6-hour and 24-hour
storms, respectively. The point rainfall values were not adjust-
ed for area since the adjustments are Insignificant at the maxi-
mum acreage experlenced (98.5%).

The base SCS BRunoff curve numbers used for different land uses
are Included in the following table:

RUNOFF CURVE NUMBERS

Scil Type
A B C D

*Existing Conditions 39 74 83 87
Range Land
*%Future Ultimate 75.8 84.5 - 92
Conditions Offsite
Future Conditions
Stetson Hills Site

Land Use
Retail/Services Center 89 92 - 95
Office/Service 89 92 - 95
Research & Develpment &9 92 - 95
(Business Park)
MF 18-22 Dwellings 80 87 - 93
Units/Acres
SF B-12 DU/A 74 83 - 91
MF (high density) 83 89 - 95
25-35 DU/A
SF 4-6 DU/A (1/5 acre) 65 78 - 89



School 68 79 - 89

Park (Good Cover) 39 61 - 80
* 50% Falr - 50% Poor as per SCS and FEMA (See Appendix)
* & Obtained from preliminary study performed by Finn and Asso-

ciates (See Appendix)

For the internal site drainage analysis, the storm sewer system
was sized for a 5-year storm. The storm sewer system started at
a point where the 5-year flow reached 20 <cfs per curb on
collector status streets. For arterial =streets with medians,
street capaclity was determined by the quantity of flow leaving
one lane clear, or 20 cfs, whichever was less. This criteria was
established per comsversation with the City of Colorado Springs'
staff. The proposed curb is vertical 8-inch curb and gutter.
The proposed inlets are D-10-R at sump areas and on continuous
grade.

For the 100-year event, the maximum street capacity from right-
of-way to right-of-way was calculated using Mannings Equation.

A1l channel sections were calculated wusing Mannings Equation.
The channel analyses are explained in more detail inm the Hydraul-
iecs portion of this report.

Culverts on the tributaries were sized for 100-year flow with
HW/D = 1.5 when passing under collector streets, and with HW/D =
1.0 when passing under arterial streets with medlans. A more
detailed discussion of the hydraulic structure crossings is
presented in the Hydraulics section of this report.

HYDROLOGIC CALCULATIONS

For the Master Drainage Study the flows for the 5- year and
100-year recurrence interval events were calculated using the S5CS
procedure {(References 1, 2, 3). For Sand Creek and tributaries
the flows were generated at critical design points using the
TR-20 computer program (Reference 53). The critical design points
are defined at property lines, at proposed hydraulic structure
locations, and upstream and downstream of major point sources. A
schematic diagram of the stream network calculations is included
in the Appendix. All routings used in the TR-20 program were
based on kinematic wave techniques using existing channel charac-

teristics. Knowing the flows at critical design points, stream
statloning-discharge profiles were generated to develop the de-
sign flows at proposed stream crossing locatlons. The strean

stationing-discharge profiles are 1included in the Appendix of
this report.

The 5-year and 100-year flows for the 24 hour type IIA event were
caleculated for existing conditions for the entire basin, ultimate

conditions for the entire basin and existing offsite with the De-
veloped Stetson Hille project.



For existing conditions, the land use was taken as Range Land in
the fair-poor condition. The time of concentration included 20
minutes for the first 500 feet of overland flow and Figure 3 to
define the existing conditions channel flow time.

For proposed conditions the land use for offsite areas was ob-
tained from Finn and Associates and actual proposed land use on
the Stetsen Hills Project. The time of concentration included 10
minutes for the first 500 feet of overland flow, and 5.5 to 7.5
feet per second for proposed channel flows. All times for
channels are average times for the entire length.

The results of the calculations at various design points along
Sand Creek within the Stetson Hills Project are listed in the
following table:

100-YEAR FLOW
24-HOUR TYPE ITA DISTRIBUTION

STETSON
DEVELOPED

LOCATION EXISTING ONLY ULTIMATE
Upstream Property Line 1850 1850 3440
Upstream of Confluence

Reach 021-024 1850 1850 3450
Downstream of Confluemnce

Reach 021-024 1880 1880 3480
Upstream of Confluence

Reaches 031-037

and 025-026 1880 1880 3480
Downstream of Confluence

Reach 031-037

and 025-026 2170 2240 3945
Lariat Drive 2220 2550 4020
Upstream of Confluence

Reach 041~042 2230 2600 4060
Downstream of Confluence

Reach 041-042 2310 3480 5100
Upstream of Confluence

Reach 051-052 2320 3580 5200
Downstream of Confluence

Reach 051-052 Barnes Road 3220 5580 7080

Downstream Property Line 3420 6160 7660



Refering to the previous table, the flow leaving the Stetscn
Hills project on Sand Creek, increases from 3402 cfs to 6160 cfs
due strictly to the Stetson hills project. Assuming the basin
fully developed, as is required by the City of Colorado Springs,
the flow change due to upstream undetalned flows entering the
site Is 6160 cfs to 7660 cfs or an increase of 24%.

This passage of upstream undetained flows creates a negative im-
pact on the Stetson Hills project and results in higher water
surface profiles, velocities and wider floodplains. It is estil-
mated that an additional 9.6 acres of land along Sand Creek will
be inundated during the 100-year event. On the tributaries to
Sand Creek which wi1ll be channelized through the Stetsom Hills
Site, the passage of upstream undetalned flows will enlarge the
slze of the proposed drainage facilities.

A Master Drainage Planning Study has been completed in the Sand
Creek Basin. The study was performed by Simons and Li and anal-
yzed the existing and ultimate conditions flows in the basin and
described the adequacy of downstream structures to pass the ulti-
mate conditions 100-year flood. Initial observations by Simons
and Li indicated that the ultimate conditions often produces
flows of such magnlitude that several existing stream crossing
structures in the lower basin are inadequate to pass the 100-year
flood. The full impact of the full basin development are ad-
dressed In the Major Drainageway Planning Report and, therefore,
were not further analyzed In this repert.

Colorado Springs Ranch, downstream, is proposing a detention pond
to handle the first 3 years of development 1in Stetson Hills.
However, 1f this detention pond is not provided for 4in the
Springs Ranch then Stetson Hills will provide a temporary pond to
detain the proposed developed flows and 1limit the release to the
historic rate. The temporary pond location will be determined by
the sequence of platting.

It is proposed to provide several regional recreational 1lakes
off-~1line of Sand Creek through the Stetson Hills site. The lakes
are proposed on the upstream side of several road crossings and
would create a permanent water feature for aesthetiec purposes.
It should be noted that these lakes will be privately owned and
maintained, will be located outside of the proposed 100-year
floodplain, and will have no adverse effects on drainage within
the subject site,

With regard to internal drainage within the site, the Modified
SCS procedures, as required by the City of Colorade Springs, was
used, The 5-year and 100-year flows for the 6-hour type IIA
storm were generated for use in locating storm sewers, 1inlets,
swales and channels. The results of the calculations, 1including
all storm sewer and swale sizing, are shown 1in the Appendix of
this report and on the Drainage Plan. It should be noted that
the SCS calculations from the Final Drainage study for Stetson
Hills Filing No. 1 were adopted for the Basins located to the



south of Larlat Drive, These calculations are more detalled and
superceed all previous calculations 1in the area. All calcula-
tions can be found in the 1Iinternal drainage portion of this re-
port, Section V. (Costs for all drainage facilities designed from
these calculations will be included as part of this master study.

Two areas exist within the porposed Stetson Hills development in
which adjacent offsite and onsite developed flows will either
pass through the site or will be detained to their historice
levels. In the northwestern cormner of the site, offsite flows
from the Cotton Creek Drainage Basin are conveyed through the
northwestern corner of the property along Templeton Gap Road,
The facilities proposed to convey these flows through the proper-
ty have been adequately sized for the full 100 year developed
flow, A review of the Engineering Study of the Cotton Creek
Drainage Basin by Lincoln DeVore in August of 1979 indicated that
the upper basins of the Cotton Creek Drainage were not closely
studied. The only problem Indicated in the report was that a
number of underslized culverts exist under various roadways in the
upper basin. Since the Cotton Creek flows are simply passing
through the subject site and follow the same general flowpath, no
adverse downstream effects are expected, In the southeastern
corner of the site, the developed flows will be detained to their
historic rates before being discharged onto the adjacent property
owned by Mobil Land. Since a temporary detention pond will be
provided, nc adverse downstream effects are expected. Downstream
developments wlll construct permanent detention facilities at a
later date.

HYDRAULIC CALCULATIONS

For this study, hydraulic calculations were performed on the pro-
posed channels and hydraulic structures located withim the Stet-
son Hills site to provide 100-year flood elevations, boundaries
and velocity ecriteria which were used to design channel stabili-
zation and erosion control measures. The results of the hydraul-
ic analyses will be a positive dralinage network within the pro-
ject to provide flood protection for the 100-year event.

For Sand Creek through the Stetson Hills site, the HEC-2 computer
model was used to determine the existing conditioms 100-year and
the ultimate conditlions 100-year and 500-year flood elevations.
These calculations were performed to identify the 100-year inun-
dation limits based on the exlsting channel geometry, and the im-
pact of the basin development on the flood elevations. The re-
sults of these calculations show that the average 100-year flood
elevations through the Stetson Hills site increase approximately
1.7 feet due to the ultimate basin development. This results 1in
an inecrease of 100-year floodplain areas from 62.8 to 72.3 acres
or an increase of 15%, The average 500-year flood elevations
based on the ultimate condition 1s approximately 1.1 feet higher
than the 100-year ultimate condition.



The proposed 100-year drainage channels are explained in more de-
tail in the Hydraulics section of this report.

All stream crossing structures, such as culverts, were sized
based on the procedures outlined in the publication "Hydraulic
Charts for the Selection of Highway Culverts” {Reference 6}. The
culverts were sized based on the assumption of acceptable head-
water to a depth ratios of 1.5 and 1.0 depending on the street
type, inlet control, 1 foot of freeboard to the top of road, a
maximum embankment height of 10 feet and an average tallwater of
5 feet. A more detailed description of the culvert sizes and
types is explained in the Hydraulics section of this report.

HYDRAULIC STRUCTURES - TRIBUTARIES TO SAND CREEK
Pipes:

Whenever possible, reinforced concrete pipes of 102 inch
diameter or less wete used to convey the 5 and 100-year off-
site and on-site flows through the Stetson Hills Development
to Sand Creek. These pipes are to be used in lieu of open
rip~rap channels. However, when the required pipe sizes ex-
ceed 102 inches, the flows will be conveyed in the open
channels. It should be noted that provisions will have to
be made during £final design to allow the 100-year flow to
enter the proposed pipe systems. The location and sizes of
all pipes can be found on the Drainage plan enclosed in the
back of this report.

Open Channels:

Sand Creek has three major, proposed channels tributary to
the reach within the proposed Stetson Hills development.
The purpose of each channel is to provide a means to ad-
equately convey runoff from the Stetson Hills develoments to
Sand Creek. The channels have been designed to convey the
100-year, 24-hour type IIA runoff with adequate freeboard,
and at non-erosive velocitiles. Under existing conditions,
all of the tributaries are supercritical during the 100-year
ELtorm. In order to reduce the Froude numbers from greater
than one to approximately 0.7, a slope of 1.0%Z is required,
for both the minimum and maximum £flows of 1,900 cfs and
2,320 cfs, respectively. Thus, for intermediate flows, a
bottom slope of 1.0%Z will result in a sgtable flow regime,
with a Froude number of approximately 0.7. Each tributary
to Sand Creek is proposed to be rip-rap lined or a pipe not
to exceed 102 inches in diameter. The rip~rap will be
grouted accordingly to the City of Colorado Springs Criter-
ia. The rip-rap channel was designed with a 10-foot base,
3:1 side slopes, and a Mannings "n" value dependent upon the
velocity. The base of 10 feet was selected to allow for

eagse 1in construction. The rip-rap channels have been de-
signed to flow under the suberitical flow regime by varying
the bottom slope to create a Froude number of 0.7, It

should be noted that there is an option for channels with



base, 3:1 side slopes, and a Mannings "n" value dependent

upon the velocity. The base of 10 feet was selected to
allow for ease Inm construction, The rip-rap channels have
been designed to flow under the subcritical flow regime by
varying the bottom slope to create a Froude number of 0,7,
It should be noted that there 1s an option for chanmels with
natural bottoms and check structures. Final design will
dictate If the bottom 1is lined.

Reach 051-052: Reach 051-052 comprises approximately 6,200
feet of proposed open channel at an existing slope of 2.6%,.
The developed peak discharge rate of 1900 cfs was used as
the design flow for this reach, In order to maintain
stable, sub-critical flow conditions, the rip-rap channel
was designed for a bottom slope of 1.0%Z. This would require
approximately 25 4-foot rip-rap drop structures. The mnormal
depth for this design would be 7.20 feet. The freeboard re-
guirement of 1.80 feet would produce a minimum chamnnel depth
of 9.0 feet,

Reach 041-042: Reach 041-042 comprises approximately 3800
feet of proposed open channel at an existing slope of 1.7%.
A peak discharge rate of 1455 cfs was used as the design
flow for this reach. The rip-rap channel design would re-
quire approximately 7 4-foot rip-rap drop structures for
energy dissipation., The normal depth and freeboard would be
6.36 feet and 1.59 feet, respectively. The minimum channel
depth would, therefore, have to be 7.95 feet.

Reach 031-037: Reach 031~-037 comprises approximately 3,600
feet of proposed opem channel at an existing slope of 1.27%.
A peak discharge rate of 2320 cfs was used for the design of
this reach, The rip-rap channel design would require ap-
proximately 2 4-foot rip-rap drop structures for emergy dis-
sipation. The normal depth and freeboard would be 7.82 feet
and 1.96 feet, respectively. The minimum channel depth
would be 9,78 feet,

Culverts:

The major tributaries to Sand Creek will each have at least
one road crossing. The options that were investigated in-
cluded circular metal and concrete culverts and box cul-
verts, The assumptions made for these analyses have been
described in the Hydraulic Calculetions portion of this re-
port. All backwater resulting from the culverts will be
contalned in the suberitical upstream channel, The culvert
alternates are referenced by rocad crossing on the Drainage
Plans (Sheet 2 of 2) in the back cover of this report, and
are summarized in the Appendix of this report., Below Lariat
culvert sizes were obtained from the Final Drainage Study
for Stetson Hills, Filing No. 1 (see the Hydraulics portion
of this report, Section III, for all calculations).



HYDRAULIC STRUCTURES - SAND CREEK

Sand Creek comprises approximately 19,000 feet of existing
open channel through the Stetson Hills development. There
will be four crossings of 8and Creek that will require

hydraulic structures after development. The structures
proposed for the crossings are bridges with concrete decks
and prestressed concrete girders. The deck area for these

bridges has been estimated at 11,000 square feet.

In additieon to the hydraulic structures required for the
Stetson Hills Development, stabilization of Sand Creek will
also be required to prevent erosion that will occur with the
developed flows. The proposed stabilization would require
that the sides of Sand Creek be graded to a minimum slope of
3:1, and protected with a minimum 12Z-inch D50 rip-rap. The
rip-rap protection should be buried a minimum of 5 feet and
extend a distance of 0.25 x the water depth or 1.0 foot
minimum above the 100-year water surface elevation. The ex-
isting channel bottom which varies in width should also be
reshaped to remove existing flow obstructions. Rip Rap drop
of check structures will be required to maintain the equili-
brium slope. A typlical channel section showing the proposed
stabilization can be found in the Hydraulics section of this
report.

COST ESTIMATES

Cost estimates have been provided for all major drainage
facilities throughout the proposed Stetson Hills Develop-
ment. The cost estimate for the rip-rap channels includes
the cost for bedding material and gravel aggregate for the
maintenance road. Storm sewer pipe costs are provided for
reinforced concrete delivered to Colorado Springs. Instal-
lation costs are also included in the estimate. A lump sum
cost was determined for all manholes required for the sys-
tem. The cost of all culverts included the required head-
walls, toewalls and wingwalls. Again, 1installation costs
were estimated for the culvert systems. It should be noted
that below Lariat Drive, cost estimates were taken from the
final drainage study for Stetson Hills, Filing No. 1 by
Greiner Engineering, dated April, 1985. These costs are
more detailed than those costs to the north of Lariat, which
will be updated upon final design. All cost estimate calcu-
lations can be found in the Appendix of this report. The
bridge and basin fees for the areas to be platted within
this development can be found in the letter on basin fees
for Colorado Springs, dated January 3, 1985 (see section IV
on cost estimate).

INTERNAL DRAINAGE

Due to the magnitude of the intermal flows within Stetson
Hills, storm sewer systems are proposed to provide positive
drainage to the major tributary channels. The culverts

-10-



under the road crossings were assumed to be either circular
reinforced concrete pipe, or reinforced comcrete boxes. It
was assumed that the allowable depth from top-of-recad to
channel invert not exceed 7 feet, that a minimum l-foot of
freeboard be provided, and that the culverts convey flow
under inlet control. The storm sewer was designed with the
City of Colorado Springs guidelines for the 5-year storm.
The 100-year flows from the internal basins will be carried
within the right-of-way of streets or in minor swales to the
channels.

The locations and sizes of the proposed overall drainage
network of storm sewer, swales and channels are shown on the
Drainage Plans (Sheet 2 of 2) located in the back cover of
this report.

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this Master Dralnage Study was to document
the existing and proposed conditons intermal drainage and
natural stream fleood flows through the Stetson Hills site,
and to prepare a Master Planning Document for the develop-
ment. The results of our analyses are summarized om the two
drainage maps 1in the back pocket of this report, and are
documented in the Appendix of this report. The rtesults of
the TR20 100-year flow analysis along Sand Creek compare to
within 10% of the flows in the Sand Creek Master Drainage
Planning Study by Simons, Li and Assocliates. This flow com-
parison was made at the downstream Stetson Hills Property
Line, which is the only downstream coincident design point
between the studies. The difference in flows 1s within
acceptable accuracy limits for the City of Colorado Springs.

The information contained within this report has been intended to
serve as a Master Planning Document. The proposed facilitlies are
conceptual, and are intended to be used only as a guide to final
design. This report will be systematically updated after fimal
design is completed on portiomns of the project.

This report 1s submitted for review and comments.

Designed by:_ N Topueon N
\_Pdffrey Baessler
Deslgn Engineer

Reviewed by: '7&2{ }57

Tyl¥r’D. Smart, P.E. ~
Department Manager

JB/CMB:1d/1b

-11-



D

2)

3

4)

5)

6)

REFERENCES

city of Colorado Springs, "Determination of 5torm Runoff
Criteria”, March 1977.

7.S8. Department of Agriculture, 8o0ll Conservation Service,
"National Engineering Handbook Section 4 Hydrology”, Un-
published.

Soil Conservation Service, "Procedures for Determining Peak
Flows in Colorado”, March 1980.

National Oceanic and Atmospheric Administration, "Precipita-
tion - Frequency Atlas of the Western Unlted States, Volume
IITI - Colorado™, 1973.

U.S. Department of Agriculture, Soil Conservation Service,
"TECHNICAL RELEASE 20, TR-20 Computer Program for Project
Formulation Hydrology", May 1982.

U.S. Department of Transportation, Federal Highway Admini-
stration, "Hydraulic charts for the BSelection of Highway

Culverts", December, 1983.



TABLE OF CONTENTS

ITEM

Purpese of Study

Locatlion and Description of Study Area

Criteria

Hydrologic Calculations

Hydraulic Calculations

Hydraulic Structures — Tributaries to Sand Creek

Hydraulic Structures - Sand Creek

Internal Drainage

Coneclusions and Recommendations

References

Appendix

I Criteria

11 Hydrology

IIT Hydraulics

v Cost Estimate

i Internal Drainage
. North of Lariat
b. South of Lariat

VI TR~-20

Drainage Basin Maps (2

Sheets) Back

Cover

PAGE

10
10

11

14
33
51
64
65
75
122



APPENDIX



. EVENT 57 M. T AN, T G AR HE T NI TS BOLORASD W SAETENCVILLE § oM. 7 YTON 3
L. 3 | g »
I b SR - [ i —
' — 3 a1 Y 'f I_,; s \ F'J }} /.-r \Dj —r”.
y l d Ay, , A <
- L) T N o7
o -:-,o, . al.y, ot ] wabn \ ,_/ 1#! ) :
g od A reed oW . Q
3 Cu -~ i
} on N -
1 Pl N
! i Y )
b \; o LT [] _j\ | N . “j}\,
NI o @ | \’{
$A - g ¢ ! [ \ I/f §
\[ [-1 well T , J i 1 \_:,
kS : £ b
T & .
T8 kK
- . iy 2/ / 5:
L] -y
Knob 7z,
2 ™
570 ‘ R
COLORAPO SPRING, 3%‘#"“
A N &
v & N3
3 bl -
QLA B\ n A
oy 0 | & (I
| o
G [5; ] 1 - 1
\ - Juitih Jer nMr\\ ?
15 '-I.\ iy J'u\ 1 ' f\’v‘ 7
W fort | ; .
\ ol 7L/
® oo\ I\ A 5 N, ol
4 spes i NG 1
. 7 YYRGA Y ,\__f {
. - s 38 4 ( Y 5T
» % m-’ L) o l. ...\\ "~
¥ ; y 1, - o - [
% -4 N ' Y3 PN
4] & saad ‘;‘I(\\rf ! ) 5 F Rome
. Jg; — Z \-‘ a7 'ﬁ\\\t\ e lmi/ \%‘3 '(‘._\\ ~ | o) IM-HI

FALCON NW QUADRANGLE
SECTIONS 17,18,19,20,29 & 30
T.13 8., R. 65 W.

VICINITY MAP

GREINER ENGINEERING

FIGURE |




v

LARIAT

POWERS BOULEVARD

N Olilcﬁv /,'/ / 7] s

DUBLIN ROAD /
e 2 SFFP | (B ,',t,, ,' .
Ca 24.9 A ,
) RS | WV :" "::___J ﬂ—‘—SFH /| E
e = itk . Non-Resldential Development w
.= e | e T L -
S i A [ ] rutatisservices Conter &5
SFR -~ W-_‘_.ijj - S Y Hilce/Services é
- o= oetaac fPadec N | L. s SFR 4 , ¢ ] ® <
e 281 Ac Reaearch & Dsvelopmsnl (R & D} =
Residential Development
High Density Mullifamily 25-35 DU/A
: @ Mullifamily 18-22 DU/A

L
£ 18

*‘?4/ [? Parg ﬁfﬁ

K
;.2 LiElamentary

School & o
Park Site/ig - ~--

MF’

Y Ac

Medium Danslty 8-12 DU/A
SFA Singls Family 4-6 DUZA

EE Parka, Schools, & Opan Spacea

LARIAT DRIVE

3
AR LA 1
L U L

As{;rfﬁfl 7@

-{% 71 ,d// gﬂgé }\&-l

N

‘5 / é.;‘]

":’/' SO 1,53( Lo

b ¥
-3
xa
L
MARKSHEFFEL

llll'i
\ ‘|||n}!
\\ iy th

MASTER PLAN

Amwasi Developmant Corp.

e @ e=m
o
AN g P ancemsinnacy




4
17
EL PASO" COUNTY,
COLORADO %llgz
(UNINCORPGRATED AREAS) -
PANEL 170 OF 625

- cneei PRE”MINARY o s

 AUG 221984
| - eBEM
. 080059 QI70

Gl‘ it 2(;' 2|
A ) o @ OO N DARY
Sl P

g @ o . FIGURE 3



CRITERIA



e fsars A0S

ZDENVER, COLORADO PROJECT

[] GOLORADO SPRINGS, COLORADO JOB NUMBER Stlel70f sheer_ 4 oF

O ALBUQUERGQUE, NEW MEXICO CALCULATED BY P P batE B -rte D/

0 CASPER, WYOMING CHECKED BY Fef’ DATE

0D KEMMERER, WYOMING

STVEAR ~ Cc«pczc/‘% % 7.0.C.
Corrveyance 880.Z Ees, % 5695 L B5YB.

<ope| ko | Lol TlotF Foi =88+ EoLo= G2 7 L) = 475 ¥
(Zo) PR 8ot | wt'eer gterd | ot 8tu b |E~d8F A S corr | Z-F7
O f ) paow 8 z7 Z8 & 7
0.2 |\ we 39 39 <0 55
0.2 |\Zee 4z, | we “7 | % Vi | %
of |.5 St |28 SN N S S |2 <¢ | 27
05 .65 lel | 4O el | tHo % | 4 lr) | 29
o6 | .8 &8 | sy 7 |5y a9 |55 (G | &3
0. |.8 77 |63 s |62 &Eo | oY 7 |G
[0 1B &% | vo 87 |70 g7 |7 =Rl AS
’rZ 1.8 T |77 7S |76 | 77|78 FZ |7y
‘Y 1.8 rof 183 r0Z | &a ros | &4 ro0 |80
l 1.8 /17 |89 /o | ES /2 | g0 Fo7 {8
l.E |.8 18 | gy /e |9z 75 |95 AR EST
-0 1.8 124 | 99 /22 |98 /Z6 | jol /zo | 9¢
2.2 |5 /31 /05 129 | j03 122 1 JOG 128 |0/
2. |15 /3lp| 10z /23S | ]oi /3% oY 7/ | ge.
Z0p |.GB 72197 /o 195 TSRy /27193
& 1,065 779 4S9y /59| 97 /L7197
3.0 | .6 (52] 9| /50 <0 /5 192 ST e
ZZ }.57 1377 0 /55 e /37191 /IS7Z 181
2Y |55 o2} &9 o0 | &S (&Y |90 15 |26
S | -5 17 &Y oS |83 /T |85 fo! (S
Z& {.47 ! 17 Bl e G |79 /73131 (S |78
(O |45 /78| 19 179 78 /78180 Va7 >3 Rk
77 1.4 /O 72 ’ 78 | )| /&2 173 (7Y 70
4 1.4 /&St 74 8z |73 187|715 1728 171
Yl .37 /&5 0 /Bl | G5 r70 |9 1E2 (G
Y& |.35 (92|08 (70 |G AR /S8 |65
50 .34 199 | G (7Y | GG /55 |CS (20 |GS

FoiZ CAPACITY aFTTR 1 LAAE CLEAE
S NERT el



Greiner Engineering

{Z DENVER, COLORADO

PROJECT f"k:k(":crh H‘t u S

[:jCDLDHADOSPRINGS,COLORADO JOB NUMBER SHEET r\— QF
i1 ALBUQUERQUE, NEW MEXICO CALCULATED BY DATE
[ KEMMERER, WY OMING CHECKED BY DATE
[
Arkno) et (rosed nadeon =
\ gl
RoOW'S 120 ¢ 44
C,M\:&uv&% W/ ora lera  clear (hald o eheD
2o Row 94’
= QD ks < Q
o.0D V7, 4 ©.000 2.8
o.CO¥ <O | o003 1o |
coio 720 o.D/O e
SO\ 750 o .02 12,4
o. o4 50 o.0r¢ 3.4
-0\ V20 0 -0 o /4.3
AR oINS Tao o.0/% /5.2
t Tao RO O -OR0 /& O
O O pg-te] = ORG 16-2
o .0 P75
o -6a b 2,z
o.038 2.9
© .030 19.¢o
o.0ZA Ao, &

CRITERTA E=TARTAE D VER
COMNUE ETATITCN  (WITH THE LI
OF coOLORADDy SPREINCT. STAFR,




szENVER,COLORAno

0 COLORADO SPRINGS, COLORADO
D ALBUQUERQUE, NEW MEXICO

1 CASPER, WYOMING
[0 KEMMERER, WYOMING

PROJECT

=Tt sp00 HIIS

JOB NUMBER

S Jlpl 7o/

CALCULATED BY 63777355

CHECKED BY

345

sHEET L OF
baTE 8-S 5Y
DATE

Diisc bcra€
(00 -YE [low Capacty
Coneyamne /504 7. /7310 1725 /755 S
S/ope RO = Lol 17 Lo = 5244 Eo) = 727 Lptd = 12047
(%) §'lcurt WA (8 curb o' A+L |8 curts | Nediarn |8 curly | Miciiar
o S 55 =3 <7
0.2 7 77 75 EC
0. = &2 < . 7
o< L /09 /0Le 1Y
0% /06 172 2z, /27
O /17 13 /30 EL
Nn.v /25 /55 E=Yo, oy
a; /50 /73 7 /B0
/& /65 / 90 /53 /97
/.4 /75 Zos5 /78 272
/-l 170 279 Zie 227
/. % Fo7 Z3Z zeY e/
Z.0 /3 VAT 237 sy
Z2 223 ZS7 248 2606
2/ 223 Co8 259 z78
2.l 293 277G zZ70 290
2.5 252 C GO 2 8o Joo
2.0 ! Foo R0 37/
ZZ Ze7 Z/0 Z 79 =2/
z2Y 2.77 A 308 33/
3¢ 285 528 Z/17 z<//
328 ZT3 237 ZZ¢ =S50
40 Zol ZY 235 3TT
12 Zos 355 54% Y AR
754 e 363 35/ = 77
A 373 37/ 357 ZES
Yo Z25 377 Sl z¢3
S0 =3 =87 37Y o/




SUBDIVISION CRITERIA MANUAL 7
DC3.3 CHANNEL DESIGN (Cont'd)

years.. Modifications to such channels should be held to a minimum,
1f a channel improvement is necessary, follow the natural water
course 1if possigle. Man-made channels, including roadway ditches,
improperly designed, can be a source of excessive maintenance.

Good channel design consits of the proper selection of:

1. Capacity, including freeboard.
2. Alignment

3. Erosion resistance

4. Esthetics

DC3.4 CHANNEL HYDRAULIES- £/ Paso County Guidelnes

There are two types of open channel flow, subcritical or supercriti-
cal. Natural channels are usually subcritical and man—made channels
are usually supercritical due to smooth linings and steeper slopes.

To determine if the flow is supercritical or subcritical the Froude

number must be calculated. The Froude number is:

Vm

F=
g(A/T)?

Where:

Vm = Velocity determined from Manning's equation. (See Section
_D02.3 of the El1 Paso County Design Manual.)

A = Cross-sectional area of water in sq. ft.
g = Acceleration due to gravity 32 ft./sec.z.
T = Width of water surface in feet,.

If F>1 the flow is'suPercritical, if F<¢1 the flow is subcritical.
This analysis.is used in determining the freeboard,

Freeboard is the distance above the anticipated water surface to
the top of the ditch or dike.

Freeboard Geardelmes : Subcritical Flow
(Minor Channels < 500 cfs)

Freeboard (in ft.) = 1,0' min., or 25% of depth, which ever 1s greater

Supercritical Flow

(Major Channels > 500 cfs)

Freeboard (in ft.) = 2.0' + 0.025 v (a)}/3

<
1

Velocity determined by Manning's equation. (See Section DCZ.3
of the E1 Paso County Design Manual.)

(o
i

Depth of flow in feet.

67




Table ¢ - Runoff curve numbers for selected agricultural, suburban, and
urban land use. {Antecedent moisture condition 1T, and 15 = 0.25)

Hydrologic Soil Group

Land Use Description A B C D
Cultivated 1andl-: without conservation
treatment 72 81 88 91
with conservation
treatment 62 71 78 81
Pasture or range land: Poor condition 68 .“79- 86 29
Good condition 39 61 74+ 80
Meadow: Good condition 30 58 71 78
Wood or Forest land: thin stand, poor cover,
no mulch 45 66 77 83
good coverZ 25 55 70 77

Open Spaces, lawns, parks, golf courses,
cemeteries, etc.
good condition: grass cover on 75% or more _
of the area 35 61 74 80

fair condition: grass cover on 50% to 75%
of the area 49 69 79 84
g3 4% a5
Commercial and business areas (85% impervious )89 e A 93
Industrial districts (72% impervious). 81 88 91 93

Pesidential: 3

. . .4
Average lot size Average % Impervious—

1/8 acre or less 65 77 85 a0 92
1/5 acre 47 65 78 85 8¢
1/4 acre 38 . 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
paved parking lots, roofs, driveways, etc.- 98 as a8 S

Streets and roads:

paved with curbhs and storm sewers- 98 98 98 8
gravel 76 35 89 91
dirt 72 B2 87 89

1. For a more detailed description of agricultural land use curve numbers

refer to National Engineering Handbook, Section 4, Hydrology, Chapter 9,
August 1972.

5. Good cover is protected from grazing and litter and brush cover soil.

FTGURE Y
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T = Tc in hours
L = Length of lonaest watercourse in miles
H = Elevation difference in feet
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- — _5.0 pro
(DESIGN) Q, = _ V0T (cts) T™W, S N 2 & TWs=—(FT.},
_ So= 000D (FT/FT) 1‘ ’
(CHECK) Q,=..______ (cls} W= (FT) L2\ 20 L= NO_ ) L 20.52
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: !
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.'i; ;.(x\p
(NI
Lo ] G20 AL wle ol b lod ] \slzals0ls0{50]1.5] 80| L0
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j
CULVERT DESIGN DATA HEADWATER COMPUTATION 0
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" o '
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I (s
YT a0 Lo MY
oy A | AZ Lo Lo e e [Aolodlzsieolns]l 8 (52501124190 A5 LF
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y .0 la 13
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HYDROLOGIC AND CHANNEL INFORMATION
DRAINAGE AREA STATION
METHOD OF DISCHARGE DETERMINATION (.S EL_S5&-A
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AHw— (FT.) } e w987
= 5
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e [ 0 T ST cxramnce o e e e | § | of
IDTH ¥ z £9
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YA ST b, Wy R N il b\—u(‘bk EL. Ho. B g
AHW=_ 2D (FT) l o 159
- _ - —~— Tw=_20 (FT.):
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213 s
W - -
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COST ESTIMATE



Greinei Engineering

[ DENVER, COLORADO PROJECT __ ewteETooiN  HUILLS

[J COLORADO SPRINGS, COLORADO JOB NUMBER _Si{et 70 sHEeT 51 oF___
0 ALBUQUERQUE, NEW MEXICO CALCULATED BY _\B> DATE le q-&5
O KEMMERER, WYOMING CHECKED BY __ £77745 DATE_S-7 &5

/.

CRITERIA Fof  TTITENML TN cosT &ESTIVMATE

TRIEBUTARN CHAMNELS WILL BE TIP RBAR (INETS WZTH /210 h
R EAF | TYIPE 2L  DEDDING , AND MEDTUN GRAVEL. ALl lAT
Gl THE  NIATINT. EOATS CONCReTE CHELK TTRULTULE S (JTLL.

RBRC USETD FORrR THE [Dfows IIN THE CGHANNEL ., ONE ISTRUCTORT Ui .
BE Us€12 AT THE TOE AND ONE TRUCTURE AT THE ST, FULLY LINED
FIr RAP CHANNMELS WL BE GEUTED TN ALORDANCE GITH THE CI1my Guideihwnes,
T SAoJdL TBEE NOTED THAT "DURTNG FINAL Detae.nN THE

e BAP BOTTOM MNAY BE XTI, AT THIS PoInT  THE  CosT
ESTTEMATE (T, BeE 7o A FRLY LTNE D GROVTED FLFP RAP Crammstl.

ALL MASOR STORNM SEWECR SYSTEMS WERE INCLUDED I
THIS COST CSTEIMATE | 1PLTPE CoST ATS FOR KEITNFRORLETD
CONCESETE PIve. TRILES AR APPEONTIMATE AND SN LOE
TELTVERY T IOLORARG SPRINGS . MANHOES WERE PLACE D
AT HOo' TNTERVALS AN AT BENDTD . A LOMP SUM SoST
FOR AL MANHOLES AND TNWE TR @S TNODED IW THE
EesT EETEMATE

SAND CREEK (Ul BE (TNED ON THE ST HES (WITH 24"
I AR AND  TYPE 11 BETTiTiNG=-.  DOEOSP STRUCTOURCS  AND
BRI ANRE INALODED ForR, THE CcowlT ESTUMATE

T owy LARTAT | THE COST  Forl CULVERTS , AMID AL sTormn
TEWLER. SNOTEMS WERE  TAKEN TROM  THE cosv ENTIMATE

FOE STETS=ON $OUS, FrOTNG NOL TEINALC TSRATNAGE  STODY.

A SummAR.\j SHEET OF THIS coST e TImATE ,HAS RN TN UTETD
ABRCVE. LAERTAT CcOoSTS ARE STV ARPRPREOXIIMATE AND IO

PE UPDATED TURING TINAL TOESITCN.

DASIN FEES CAN BE FOOND AT THE EMND OF THIS SecrZenN .




Greiner Engineering
prOJECT _ Sget=on Hills

EDENVEH, COLORADD
CJ COLORADO SPRINGS, COLORADO JOB NUMBER Sl 1770 | SHEET 53 OF
[T} ALBUQUERQUE, NEW MEXICO CALCULATED BY \E', DATE 'j “Cl I:Qb—
[0 KEMMERER, WYOMING CHECKED BY __ C#272 DATE S5-7 -85
SUMMARY
COST ESTIMATE
TTEM A QUANTITY  UNIT  UNIT PRICE  TOTAL
{/NORTH oF LARIAT onLY)
1. STORM SEWER.
= &OO0 LF 22 °° 12,200
At BOHEO LE 25 A, 250
3" ' 2200 LF 36 /18, zoo
36" ' L1850 LF Ljey e /182, LOO
Lz " 2200 LF G 166, HOO
ta " SO LF 54 L2, 200
L0" S-Jore LF 52 20, 155
Gl L /00 LF eV I, 100
72" 2800 LF 7o LY 8, OO0
qo” elale LF KROG" ROG , 0o
N\Per%jj#= /297,700
STORM SCLER, GLUITH .
TINSTALLATION =, .7c}5_' /Co
i AVL
. MAN HOLE & ; HY zooo 83 coo
f AVC
I H
> TNETS =4 | 500 5). 060
H. FLARED> &ND S&ET- 1% Soo 10,400
MAJTOE _ :
5. TRIBUTARY COLVERTS
(STrocTores 12 &14)
B0 PrREcAST 750 LF 650 487, 50O
FONCRETE BOX
LROSIINGS ASsSUumEDR #
@ 150 LeneTH SUB: 422,300
50 > 5 = 750 TOTAC-— 3/ 5300




Greiner Engineering

T DENVER, COLORADO

1 COLORADO SPRINGS, COLORADO
1 ALBUQUERQUE, NEW MEXICO

O KEMMERER, WYOMING

PROJECT ___eTETSON  HTLLS
JOB NUMBER ___S1{p}TI0 | SHEET 52 oF

CALCULATED BY 3 P DATE H)i<: |85
CHECKED BY ___CAF?7/5 DATE___L’J?'ES

COST CONT.

TTem &

CRUANTITY Unit T T AR :(,e? : TETRALL

(NORTH & Souin of LARIAT)

lo. UTINETD CHANNELS OTHER
THAN SAND (EEEK

iz RAV

Do =z 2307 /cy
TNPEIL ESORTNG T [Cy
ACGRELATE 4o /cy

fﬁac—z TYF AL R ’ZAP)
CHAMMNMEL. CoT ERT .

7. CHecx STRUCTURES FOK
DRoPS oN MIATORL
TRLES

5 BRIDGES © SAND
CREEK CROSSINGS

{ concreTs TErKk AND
PRESTEESSE D CcoNCRaETE
G IRDEES)

1. SAND Cresk
CHANNEL

ATEA OF ghcHd 3 O S22 SF

R, 3OO LF /o] 50 3,762,950

&8 1175 - = 79,900

H 550,360  K,20!,4H40

CoST FoR NORTHE TSOUTH OF LARIAT CAN
TE FOUmMDD oOp THE FROGUSGo NG VAGE
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. Greiner Engineering Sciences, Inc.

Denver, Colorado TTTEM 4 (C(DH‘I'IHUE'_.D)

ENGINEER'S COST ESTIMATE SA/\/D CREE K

Project: Stetson Hills NORTH %Eﬁi}ﬂ CF (ARIAT
Location: Golorado Springs, Colorado ' ' : -
Job Number: 5161706
Date: April, 1985
: : Unit Total

Description Quantity ' Unit Price Price
1. Riprap (Dgp=24") 46,082 cY .8 20.00 $ 921,640.00
2. Type IT Bedding 10,296 _ ¢y ' 16.00 164,736.00
3. Filter Cloth : 67,295 SY o 3.50 235,532.50
4. Concrete Sills 618 cYy 250.00 "~ 154,500.00
3. Concrete Maintenance

Road at Barnes 83 oY 250.00 20,750.00
6. Concrete Slope Paving 131.6 ' CY ~250.00 32,900.00
7. Gravel Maintenance :

Road (Class 6) 1,788 . cY 16.00 28,608.00
8. Excavation 340,700 CcY 2.50 851,750.00
9. Structural Backfill 992 - CY _ : 18.50 18,352.00

TOTAL 2,428,768.50

"65°(fﬁ37 ot Larrat Drive =
Clicirme ! LCrigliy = 5/2,_;;;
{2 ,128,7@3.5cg

P s e

"

7ol l Costt

cest /’(f;

W

No r-#21 64 Lerict Dri’ve -
([w?.«;nc'//_aw;«"h 855‘&‘{?{

Totel cost = F R fra+ Gooctsr = [R,633,162.1)
e 29 _

: ‘%:L Ty
ITR=EM < SUB-ToTL = 1] 105,121




Page 1 of 4

Greiner Engineering Sciences, Inc.
Denver, Colorado

Project:
Location:
Job Number:
Date:

Pipe Diameter

ENGINEER'S COST ESTIMATE — LARTAT AND SOUTH ONLY (T, f2.)

Stetson Hills

Colorado Springs, Colorado
5161706

April 22, 1985

Length

Incl. Fittings

18"
21"
24"
27"
30"
36"
42
54"
72"
68" x 106"

Special Fittings

Wyes
18" x 18"
21" x 217
24" x 24"
24" x 24"
27" x 27"
27" x 27"
27" x 277
30" x 30"
30" x 30"
30" x 30"
42" x 427
42" x 42"
42" x 42"
54" x 54"
54" x 54"
54" x 54"
54" x 54"

bbb oM M oMM MMM MM MMM NMN

22,400

18"
21"
18"
21"
18"
21"
247
18"
24"
30"
18"
21"
24"
18"
24"
30"
36"

1,928
3,765
3,282
2,141
6,128
1,436
1,669

667

897

487

Length Unit
Minus Fittings Unit Cost
1,826 LF 522,00
3,645 LF 25.00
3,215 LF 30.00
2,096 LF 33.00
6,038 LF 36.00
1,406 LF 44.00
1,609 LF 52.00
553 LF 100.00
897 LF 160.00
480 LF 275.00
21,765
Unit
Quantity Unit Cost
1 EA 5435.00
1 EA 502.50
2 EA 495.00
1 EA 540.00
1 EA 517.50
3 EA 562.50
1 EA 607.50
2 EA 540.00
2 EA 630.00
2 EA 720.00
2 EA 660.00
3 EA 705.00
3 EA 750.00
2 FA 1,020.00
1 EA 1,110.00
1 EA 1,200.00
1 EA 1,290.00

Total
Cost

40,172.00
91,125.00
96,450.00
69,168.00
217,368.00
61, 864.00
83,668.00
55,300.00
143,520.00
132,000.00

$ 990,635.00

Total
Cost

435.00
502. 50
990.00
540.00
517.50

1,687.50
607.50

1,080.00

1,260.00

1,440.00

1,320.00

2,115.00

2,250.00

2,040.00

1,110.00

1,200.00

__1,290.00
$ 20, 385.00
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Greiner Engineering Sciences, Inc.

Denver, Colorado

ENGINEER'S COST ESTIMATE — LARTAT AND S50UTH ONLY

Project: Stetson Hills

Location: Colorado Springs, Colorado

Job Number: 5161700

Date: April 22, 1985

Unit
Tees Quantity Unit Cost
18" x 18" x 18" 4 EA $435.00
21" x 21" x 18" 4 EA 457.50
21" x 21" x 21" i EA 502.50
24" x 24" x 18" 2 EA 495.00
24" x 24" x 24" 1 EA 585.00
54" x 54" x 18" 1 EA 1,020.00
SUBTOTAL
Bends
18" x 45° & EA 345.00
21" x 12° 1 EA 397.50
21" x 30° 1 EA 397.50
21" x 45° 7 EA 397.50
24" x 14° 1 EA 465.00
24" x 45° 2 EA 465.00
27" x 23° 1 EA 517.00
30" x 21° 1 EA 570.00
30" x 36° 1 EA 570.00
30" x 45° 4 EA 570.00
36" x 21° 1 EA 690.00
36" x 45° 3 EA 690.00
42" x 44° 1 EA 810.00
427 x 45° 1 EA 810.00
54" x 45° 2 EA 1,290.00
68" x 106" x 45° 1 EA 2,859.00
SUBTOTAL

Flared
End Sections
24" 2 EA $470.00
30" 1 EA 485.75
54" 5 EA 937.50
72" 8 EA 1,404.00

SUBTOTAL

Total
Cost

$ 1,740.00
1,830.00
502.50
990.00
585,00

_1,020.00

$ 6,667.50

§ 2,070.00
397.50
397.50

2,782.50
465.00
930.00
517.00
570.00
570.00

2,280.00
690.00

2,070.00
§10.00
810.00

2,580.00

__2,859.00

$ 20,798.50

940.00
485.75
4,687.50

_11,232.00

$ 17,345.25

S



Page 3 of 4
Grelner Engineering Sciences, Inc.
Denver, Colorado

ENGINEER'S COST ESTIMATE -~ LARTAT AND SOUTH ONLY

Project: Stetson Hills

Location: Colerado Springs, Colorado
Job Number: 5161706

Date: April 22, 1985

Precast Concrete

Boxes Quantity
5' x 8! 250
6' x 10! 188
8' x 10! 1,842

Trash

Grates {subject to final design)
24" 3
30" 2
36'. 1
54" 7
72" 4
Manholes
4' Diameter
0 - 8' Deep 3
Manholes
5' Diameter
0 — 8' Deep 28
8 - 12' Deep 5
20! Deep 1
Manholes
6' Diameter
0 = 8' Deep 7
8 - 12" Deep 3

Unit

Unit Cost
LF $375.00
LF 575.00
LF 650.00
SUBTOTAL

EA $415.00
EA 450.00
EA 475.00
EA 525.00
EA 595.00
SUBTOTAL

EA $1,100.00
SUBTOTAL

EA $1,500.00
EA 1,700.00
EA 2,700.00
SUBTOTAL

EA $1,800.00
EA 2,000.00
SUBTOTAL

Total
Cost

$ 93,750.00
108,100.00
1,197,300.00

$ 1,399,150.00

$ 1,245.00
900. 00
475.00

3,675.00

2,380.00

$ 8,675.00

$ 3,300.00

$ 3,300.00

$ 42,000.00
8,500.00

2,700.00

$ 53,200.00

$ 12,600.00

__6,000.00

$ 18,600.00

51



Page 4 of 4
Grelner Engineering Sciences, Inc.
Denver, Colorado

ENGINEER'S COST ESTIMATE — LARJAT AND SOUTH ONLY

Project: Stetson Hills

Location: Colorado Springs, Colorado

Job Number: 5161706

Date: April 22, 1985
Junction Boxes (based on struc— Quantity
tural concrete @ $250/cy plus
manhole)
MH #20 1
MH #6B 1

Unit
Unit Cost

LS $ 3,800.00
LS 6,200.00

SUBTOTAL

Curb Opening Inlets (based on structural concrete @ $250/cy)

41
6"

8!

10
127
14
16!
20
22!

TOTAL COST

11
16
11

N Y

EA $885.00
EA  1,025.00
EA  1,214.69
EA  1,325.00
EA  1,510.71
EA  1,875.00
EA  1,822.50
EA  2,075.00
EA  2,225.00

SUBTOTAL

SOB-ToTAL TEM B =

Total
Cost

$ 3,800.00

6,200,00

$ 10,000.00

$ 9,735.00
16,400.00
13,362.00

3,975.00
10,575.00
9,375.00
7,290.00
2,075.00

26,700.00

$ 99,487.00

$2,648,243.25

This estimate has been prepared using the best avallable data known to the Engineer

and is provided for informational purposes only.
of project costs nor should it be used as such.

Prepared by:

Date:

Checked by:

Date:

Approved by:

Date:

This estimate 1s not

a guarantee

5&



Greiner Engineering

[N.DENVER, COLORADQ PROJECT __STETSON  HI(LS

I COLORADO SPRINGS, COLORADO JOB NUMBER _2 e "70 | SHEET 59 _ OF

O ALBUQUERQUE, NEW MEXICO CALCULATED BY __J B DATE _ 4 };q las
[] KEMMERER, WYOMING CHECKED BY __ 775 DATE S -7 25

RAND TOTAL COST Fog AL PROPOSED STETSON HILLS
FAaciiTiES '

TEIN
A) SUBTOTAL NORTH OF LARIAT $ 3 uzz,300. co
?9) SUBTOTAL SOUTH OF LARIAT b 2,648,243, 25
c) SUBTOTAL  NORTH 51 SOUTH OF LARTAT $ 105, 221 41
(PEWNAZILY CHANNEL FACILATIES)
TOTAL | d 17,185,704 Glo
5 CONT INCGENCY § &s5a, 282 23
1O ENGINEERING $ L, 1e, 570 .47

LRAND TOTAL % 19,763,629, 36




Greiner Engineering

= DENVER, COLORADO PROJECT Setetemn Ml

Cl cOLORADO SPRINGS, COLORADO JOB NUMBER __S161T10 | SHEET () OF

[ ALBUQUERGQUE, NEW MEXICO CALCULATED BY __S¥%, DATE

O3 KEMMERER, WYOMING CHECKED BY __ 9275 DATE_ S - 785

_COST  ESTIHIATE  [BACK UP)

TIPTCAL

ELP RAP CHANNEL, (TET®). 12" Rip ey 30™ foy  [Grouren)
TYPE I Pepmmwés T SCy
AG\)()‘"C\’-»C\‘\'&. (e el ) 14 °° /c:\/

conT [eE = (o ayyr ) ((1e= foy) +(4.60 S Y (BOy)+
(107 eyfem) (1e==ley) =] PIG). @9 /u= {




Greiner Engineering

S-DENVER, COLORADO PROJECT ___STETSON HIFI S,

C] COLORADO SPRINGS, COLORADO JoBNumBeR_ Sl 1701 SHEET {2/ OF

[0 ALBUQUERQUE, NEW MEXICO CALCULATED BY T DATE "f!ff.—“ !E‘S

O KEMMERER, WYOMING CHECKED BY W’Jﬁ DATE 2-7-85S
CONCRETE CHETK STRHXTURES FOR Prods own TRIAL - QUANTITY & coonT

(6.69'x2) + 10 =
',_]..-;7 Y

4.7 cy % RSO joy =/, J75°°/ STRUCTURE
miclodes excanerticon & ek il

TeEpdH O51-08Z A5 drops < S{S'H—udure";;/ciro)j

BEEACLH OHI-OUT T odropn <z = 14

FEALH ©OZ1 ~OR"T 2 > 22 = 4

TOTAC CHEWK ITROCTURES = &5

63 28LF x3' xo.07

=

o
&

= 127.39 7+ 21 =

S50 check Stroctorel.
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CITY DF COLORADO SPRINGS
The “America the Beauriful” City

DEPARTMENT OF PUBLIC WORKS CITY ENGINEERING INSPECTIONS (303) 578-6782

105 WEST COSTILLA P.O. BOX 1575
COLORADO SPRINGS, COLORADO 80901

January 3, 1985

To Whom It May Concern:

The City of Colorado Springs City Council at the December 26, 1984 meeting approved
Drainage Basin Fees for 1985 as follows:

the

1984 DRAINAGE 1984 BRIDGE % OF 1985 DRAINAGE 1985 BRII

COBE BASIN FEE/ACRE FEE/ACRE INCREASE FEE/ACRE FEE/ACRE
01 wms SAND CREEK $2,280.00 $434.00 $4,794.00 1 $400.00
02 SPRING CREEK $3,519.00 5% $3,695.00

03 TEMPLETON GAP $2,320.00 $ 26.00 5% $2,436.00 $ 27.00
04 DOUGLAS CREEK $4.,095.00 $ 94.00 5% $4,300.00 $ 99.00
05 19TH STREET $1,336.00 5% $1,403.00

06 POPES BLUFF $1,359.00 $231.00 9% $1,427.00 $243.00
07 CAMP CREEK $ 752.00 5% $ 790.00

08 PETERSON FIELD $1,922.00 $198.00 $3,612.00 2 $209.00
09 SQOUTH ROCKRIMMON $1,595.00 5% $1,675.00

10 PULPIT ROCK $2,249.00 5% $2,361.00

11 DRY CREEK $1,933.00 5% $2,030.00

12 NORTH ROCKRIMMON $2,040.00 5% $2,142.00

13 COTTONWOOD CREEK $2,987.00 $137.00 5% $3,136.00 $144.00
14 MISCELLANEQUS $2,051.00 $2,601.00 3

15 MESA $2,124.00 5% $2,230.00

16 215T STREET $2,041.00 5% $2,143.00

17 BEAR CREEK $1,313.00 $123.00 5% $1,379.00 $129.00
18 SOUTHWEST AREA $4,665.00 $4,665.00 &

FOOTNOTES:

1 New fee, approved by the Drainage Board on 12/20/84, no increase proposed for 1985
2 New fee, approved by the Drainage Board on 11/15/84, no increase proposed for 1985
3 Miscellaneous fee is computed as a simple average of all studied basins

4 New fee, approved by the Drainage Board on 6/21/84, no increase proposed for 1985

THE FEE CHANGE IS EFFECTIVE JANUARY 1, 1985

Sincerely,

Ao B P

Gary Rl Haynzs
City Engineer

ORE/ igk



Greiner Engineering

] DENVER, COLORADO PROJECT __SNIETSON  HILLS
Cl COLORADO SPRINGS, COLORADOC

JOB NUMBER__ 51|70 | SHEET b3 OF
[0 ALBUQUERQUE, NEW MEXICO CALCULATED BY __ % DATE
O KEMMERER, WYOMING CHECKED BY Vsl pATES- 78 S
BRTITUE & BASTN FEEL
SAND  CReEEK
R 1BB ACRES X HOO ™ Bridoe Fec [AC = 273, z00

R 182 ACEES X H,TIHS° DRrRAINAGE Feel Ac =“Hlo,t—1c95,5c52'<—'>0

COTTIONW OO CREE+

2.5  x yyes = H) 8cc -

125 % 3126 e = §34, 200




INTERNAL DRAINAGE



Greiner Engineering

N DENVER, COLORADO

J COLORADO SPRINGS, COLORADO
O ALBUQUERQUE, NEW MEXICO

[ KEMMERER, WYOMING

PROJECT _NTETSON  MHILLS

JOB NUMBER _ Sl 70

SHEET &Y  oF

CALCULATED BY _ JF>

CHECKED BY

DATE _ Y [24]85

2275

DATE =_ 7-E5

(NogrH

F

fust
1

T[OOTH ©OF LARIAT )

INTERNAL ibEA INAGE. _SWALE _ S/ZING

| Nl=.ous (eroven @ RaP)  SIDES 3i] Beed

SEE TYPICAL SECTTICN
FLAN SHEET ZorFz

25D

ocatzon | Solt) atcfe) | Ya | Tw | Area| wr| & | v |Freszocs (o 1)
(BESW LARIATY N S T e /)
THROUGH BASING 2.8 | 177 (2.5 1119 | 25.8 (187 1y (&9 1.0
H;b - ; . B ) R
THRowGH Basm| 2.7 | 295 | 3.1 |26 | 382 (aa1 117 (77| 1o
Fe - oo : L
PO BN 4.3 1215 |27 |94 | 30.¢ (205 1.5 |90 10
FRoon BASING 3.8 | 311 13.0 [ 207 35.1 {2171 | 1.6 189] 1o
Cl-C5 ) : : 1 ;
From easins| 4.7 | 570 2.8 119912323 [20.8 1.5 115 /.0
Ci-Cle : - : ,. 1
mroced | 212 o 1941 s00s |20 s tea 1o
o o | ¢ 27 iS5 erits 169 /.0
{(Aove
LARIAT ) |
' I
: i
THRoOGH BS 2. | 267 (3.0 1&g 1390 1229 1.7 168110  (MAX)
ThroveH AIB| 2.8 | @51 |29 |zom 12449 |27 |16 al Lo
| i |
i




INTERNAL DRAINAGE

NORTH OF LARIAT



HIVISION_STETSoN HILLD

GREINER ENGINEERING

ATION AL OSE AT TPRETNGS

5455 N. UNION BOULEVARD

NO,_ Dldal72

iGN STORM_S YR, RECURRENCE INTERVAL

OR STORM_ /00 YR BT
\PUTATIONS BY__T& DATE

e
H )
L i

COLORADO SPRINGS, COLORADO
80918

DEV. COND.'
OVERLANID £1 = 100 YIi7

Assome 7.5 F-I—[E,ca Aves . N _Swalea

RUNOFF COMPUTATIONS

Assume. 5 EH:ﬁcc, n arrecks

CKED BY_ AL DATE { CS METHOD) PAGE OF
Qp=(AQ) g e
Arsa A | en $‘-‘ Q AQ IAQ te c:m ap ci;;:?,:, ;i:ﬁ: F;iP: s'::';ia Length VEIL at
esignation (io.cMrl%s)l ‘éh in. |mi2 an| mi& -in.| W in. cts cfs %_%_W%Lﬁz%__—
A Yz L ol 5 .31 |.0z0 127 1960 19 20 _%ﬁ,?i‘fﬁ",ql R =
o067 " |1wolr.07 | 072 27 1960 | &9.1 ST Bt 180190 | &0
27.5 /lao o 23 1920 173 a0’ oc | /O
AL 043 I \ 1249 {.os3a| 123 /OO 54. 1 268 25 |ja0|so | 4.0
29.5 } .4o {.oz5
A> oz (M1 1124 |.o77
J09.C o6z | .33 |880 | 5Y.C_ ||ToTAC TN AR e o o L TERTITNE
Al- A3 7 202 1.332 |gsc | 177.8 |30 Ag |0 V50 |40 e e
52.6 7 |-o39) l\ncms:Au_m:rz
p Losell Jrselie |1 i
1627 pZey, 2 |Boo | 80.8 |\mwie N FreE Z—.::- fi ‘i‘; srz&
Al- A4 253 3y .42 B0 |RS5).2 || A5T A 21160l ganls5.2
1 32.8 b loogs 3|0 7-1 a0 o | /O
AS O53 65 .75 2398 3 Gio | Be-A .3 |R600| 5.018.7
51.3 o lezz| .23 lorol 226 il WA
rf% 080 |M| 1129 o0 23 om0l 010 |2l lAlsol ve
\—H——_‘”_Eff;n \ Un | eod 22 w20 | 9.6 B T /O 5
'_— VIS e~ R 2




UBDIVISION _STEJSON HILS GREINER ENGINEERING
OCATION _CoCQRADO SPEINGS 5455 N. UNION BOULEVARD
OB NO 516 [7Q] COLORADO SPRINGS, COLORADO
ESIGN STORM_Z YR. RECURRENCE INTERVAL 80918
IAJOR STORM__ (<> YR, ey,
-OMPUTATIONS BY_CY¥#(Z DATE %/-7[@. RUNOFF COMPUTAT | ONS |
CHECKED BY, \E DATE __ 5|7 (SCS METHOD)
=+ t . PAGE OF
Qp={AQ) q _r_
q Street | Flow . Min.
‘.ma_ A e @ Ad rAa ‘e csm ar capacity | ping ‘35,'. Slope | Langth W\EJL st
Designation ((A;v:‘ezs)) i, Imi2 cinl mi2 -in hr. in. cfs cfs ots in o f fps {min}
i 1 T 1
‘ 1015&5 774023 .22 w4 z23.9 - | /o
A& Lozo [.8C1.05G| .23 YoHo| 58.2 25 /00|56 | 3.2
/gc? A, Z- 23 77| . 029 23 o220 Z9(p 2./ J7o0 |0t |70 0 Assamelt, ), =
* 20 iy,
038 1.8¢|. 07/ 2% lppro | 72. £0 | 4.0 °
7. - \.oz7 .22 | 9se | 725.7 ot | v0.0
Al0 87 )5 |2ze0
.038 (.78 \. 0® 29 |950 | Y- @ ‘ s;o | 73
o7 -/ .00 2% |27 R ol | ‘o-0
At 0235 A >l 2.7 7.3 |Zooo
: .75 .0t 7 2% G775 | Jie-lo .ol @.°7
y .7 -39 |.0Z5 |- 23 | 280 22.00 [ P oL jf0-°
T T | [wos
2 o732 | 1112 |osz .33 |gso| 72.2 | s e
1 — %




JBDIVISION 57‘6'/5077/9//'//5'

JCATION

Colorewdo Sprogs

B NO, Stter 70/

ESIGN STORM

YR. RECURRENCE INTERVAL

AJOR STORM 700 YR,

GREINER ENGINEERING

5455 N. UNION BQULEVARD
COLORADO Sggg?]aGS‘ COLORADO

OMPUTATIONS BY__ Ce??i3 oaTE Y7 7-E5 RUNOFF COMPUTATONS
HECKED BY. DATE { SCS METHOD) PAGE OF
Qp=(AQ) g -
Areq A | Q AQ IAQ 1 c:m Qp ci;:‘;; :;E: T.'.:rn‘ s":";; Langth VE\:;L o
Designation (:\;ri%s]) in. Imi sl mi% - hr. in. cfs cfs cts inAl o, 1" tps {min)
zs.2 L BY |.0l3 __l.z5 |ro00) (é_ij g | ro | Asswme(d), =
A3 >3 | 74 rtZ .o -Z5 o000 | 440 £-0 11500 s 0 S0 | 19707
oA /s .5Y | 6/0 J7 |00 1f.0 S 5Ster0€
.01d 76 /.56 |.627] o 277 | rroe) 227 4y =0 omins
+ ¥ 77 |otl .06l .25 Vapo | SO
Ard - [Poss|83 1.8C|. 09912 |.25 |roow | (Ze.0 z.0 500l Tso
12.0 =S |.sr0 L2 leeoo | 21.0 Asseme
oAZ Lol |78 150 |.027 7 |troo| zv.7 €e = (07
+ 22,6 77 |-o¥/ | .05/ |-26 |7E0| 50.0 l
/3/5 L0532 &% 1-8)-077|. 12 .z_e FE0 | (23.¢ 1.6 /200 smo0 |s.3
0.9 .FF|.0l7 7 lreoco| 18.7 AssSqmsme
0A3 o787 i7.¢9|.037 07 oo | #0.7 fe=romn
£ M2 77 .0t7) .03Y |.73% |t070] 347
/4/(( .02t &2 LB -0/ .078 |-25 |roZo | 7F.le | 43 |Zoo SO | 40
Al7 5:;',7; oL 0 |-2% |meo| 29.9 7.2 | 300022
- T 150 |. 093 .33 lggo| &/.9 ] s.0| fo
2a.5 . V. e2o 2 975 | £9-S ] o ro
B | e |75 (30| o0 .z¥€ |9275| 58.% - 2.0 \zeee [ o] g w2
B 87|\ Lo leos|  lzwlars| ze || * prpp 0 | 1O_| Az tecd;=
| A9 l.030 L’ﬂ/ SR .o k.??f 775\ 16 20 *" a0l ¢ (¢ 2e27

R



SUBDIVISION

BTN ATLCS

| OCATION

SO, 20

SR TN,

JOB NOC

S1Ima

DESIGN STORM__5 YR RECURRENCE INTERVAL

MAJOR STORM__/<<

YR.

GREINER ENGINEERING

5455 N. UNION BOULEVARD
COLORADO Sggg;«laGS, COLORADO

RUNOFF COMPUTAT|ONS

COMPUTATIONS BY__2 P> DATE
CHECKED BY (fﬁ/b DATE { SCS METHOD) PAGE OF
Qp=(AQ) q
- Min.
Arsa A N Q 'AQ IAQ te c:m Qp ci;;z;; :IIgw F[';P‘ Slo?;e Langth vi" at
. . . ipe ia.
Designation (ﬁ:‘ri%s)) i |mi2 il mi? -in hr, in cfs cfs ofs in. o, ft tps {min)
OBl |68 0.496 10.05 0. 721600 | 30.0 _ 25 133,32
o il [BY 1135 .48 07z |&co | &7.0 /.5 | 5000
£ B fz.~:§8o G2 -0z | o6z |68 | sH0 | 33.5 751 3.6
0.20 .69 L ozz| .77 lo7s 590 95.¢ 1600
79.85 47 |.czz1 -2z SO /9.y Z0 oc | /©
B2 No i 16 13 |.oczs L He, | BEC 56. 7 Za7 1775|2850 S.C| 9.5
4.5 . YO .02 -2 |sco | /9.9 20 |
B2 O g 1.7 |- o¢710 32 1900y | Go-a (|L232 I'B |22 s.0| 9.3
8.4 g | .oy 25 /oo | 14.0 tAeeonte Le 215
DB 756
0% /.25 .04 25 |rooo | 90.0
HO.S .28 |.098
BH 3|0 |ior | s
B2- g4 |17 e 06 |49 | 7RG T8 i~ P;pe_r_
tosz | .27 2 | YT | 7G| 285G ([ 257 [-8 |20 s0] 0
BZ-BA 197 /2 57670 &=¢.4
S99 .57 |1670] £¢7.0
2~
Y}




UBDIVISION STETSON HITLLS

OCATION COLORATS SPRET AT,

0B NO,

S0 1

DESIGN STORM___H YR. RECURRENCE INTERVAL
MAJOR STORM__ OO YR.

GREINER ENGINEERING

5455 N. UNION BOULEVARD
COLORADO sggg;:ees, COLORADO

FOR TOEVELOSC L oD,

'L‘_", = O N

ASSamnE

1574 e A TN SV IALE S

COMPUTATIONS BY NS DATE 84 RUNOFF COMPUTAT!ONS :
CHECKED BY, DATE { SCS METHOD) Assume sFrisce 1 PAGE OF
: Streat | Flow , Min.
aoa |4 | e faa | omae o | @ gy | ml | e8| siope | Langn | 55 |
Designation (?:‘:%s; in. Imi2 Gn] mi? -in hr. in. cts cfs cfs in. % f1. tps {min)
M
3.2 0.07C | O Q04 O.261980 | 4.3 o= | o
Be 5.2 B leoo | 5.0
0038 O. 52 |00 C26190 | 29.8 5.5
i
. B5.9|, . o3| o | os | 30 | 950 /6.8 75|2.2
+ B7 |65 _ 1 OO
.08 52060 | - 0% | .30 | 920 | 88O
367 176 |.oo| 25 | .2 )7 HEE
‘o » z zz |sso| 2 o 7
.C57 G33|.026| L1232 |23 (s 1164
£ pa 26.6 (s A3 00T | .c3y | .37 890 [ 28.¢ 75 | 2.4
.GS"7 752|043 175 |37 1S90 | 1y7.0 (oo
22.6 2yl |.oiz | coug | wo |Bio | = ~s51 /.8
+ 10 21722 2 e - ".)7"‘5 S
0.C33 1z |.o40| . z15 | .4¢ |80 | /74, <
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JBOLVISION DIETSON HTLLS,

GREINER ENGINEERING

YCATION

SOAOEADS SRS

5455 N. UNION BOULEVARD

B NO___ S| I20]

ESIGN STORM

AJOR STORM__ /O YR.

YR. RECURRENCE iNTERVAL

COLORADO SPRINGS, COLORADO
80918

RUNOFF COMPUTATIONS

OMPUTATIONS BY__2F> DATE
HECKED BY, PrA> DATE { SCS METHOD ) PAGE OF
Qp=(AQ) g -
Areq ( A ) N Q AQ EAQ te c:rn ap ci;.c‘i!t:' ;IE: PDiipo‘ Shl:)l;;a Length VE\:IL at
Designation (“;'i"zs) in. 12 o mi2 -ia | BT in. cfs cfs cfs _m_ % t tps | (min) ‘
- 19.3 a7 1.32710.04 1026 {980 | 39.2 ﬁ
0. 0630 2.6491¢.08 026|980 | 78.0
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Greiner Engineering

&l DENVER, COLORADO PROJECT _oolr N HTHL S

CJ COLORADO SPRINGS, COLORADO JOB NUMBER __ Sl 7004 EHEET 1l oF
[J ALBUQUEROUE, NEW MEXICO CALCULATED BY _\T> kg“&i%:gt:‘l) HZI Z@S
OJ KEMMERER, WYOMING GHECKED BY CFHRE DATE = -7 5%
ONSTTE CORVE NOMBERS — (Norrs oF (AETAT ) -
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Greiner Engineering

&l DENVER, COLORADO PROJECT __STETEON HTLS

O ¢OLORADOQ SPRINGS, COLORADCO JOB NUMBER __5316!I"7 | sHEET 72 OF

O ALBUQUERQUE, NEW MEXICO caLcuLAaTEDBY __) B paTE_“Yli7[8=
] KEMMERER, WYOMING CHECKED BY ___£777/% DATE S=7-B35
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5 AND 10C YEAR STORMS Jos 1 SUMMARY
H PAGE 11

SUMMARY TABLE 3 - DISCHARGE {(C¥5) AT XSECTIONS AND STRUCLTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE BREA STORM NUMBERS uuwvasnmves
ID (SG MI) 1 2 3 4
B YEAR oHE 160 YR - EHR 5 Y -AHRE 1009 ZHHR TESEAON T INT
‘SlgE?EHEE?EIQ"E """ 11acd 1044.37  3111.90  2383.81  7080.99
-2 IRUS R Ry -2 g 2:32 B60.20  2574.62  1466.83  4021.81
SRR R -2 m g e Ba22 B35,46  2484.8B7  1444.60  3945.36
'KSEEHSHME‘L‘Z """ 8s13 637.92  1903.72 125G.16  3439.60 oo
_!S&E;éga”E-Z-_z_“---Q.ZD 642.22 1915.53 1251.46 3466.07 ooz
’!SEEHEHITEJ"E """ %223 670.07 1978.35  1268.14  3480,91 002
'“iﬂéﬂnré“z """ 8228 672.30  1983.98 1269.62  3434.01 ooy
SXSEE iR rp-2-ngennan-Bal? 835.46  24B4.B7  1444.60 3945.36 s
SRt N e -8 -- 2.32 860.20 2574.62 1466.83  4021.81 o006
e Y P P SR 2a42 ' 871.04  2601.34  1470.67  4063.48 o077
AR iR g re-B-- - 1021 $24,70 2739.60 1704.08 5096.24 oot
A3k E RN re-2---- - 10.12 930.11  2754.12  1727.43 5194.‘18 " oo9
'E§EE$ESHITEIQ"2 """ 1.2 1044.37 3111.50 2383.81 7T080.99 e BARNES ROAT: @SNE:Z*&A MASTEE DICATNAGE x4
STLOY 2y TIrleaAD, W
e 101 1 AT RS RE 11,22 1073.17  3190.89  2525.80  7657.89 Oz - e AT €80
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