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Obering, Wurth & Associates

Consulting Civil Engineers
Professional Land Surveyors

1015 Elkion Drive ® Colorado Springs, Colorado 80907 * Phone (719) 531-6200 * Fax {719) 531-6266

City of Colorado Springs August, 2004

Engineering Unit

Subdivision Review Re: Master Development

30 S. Nevada Ave., Suite 702 Drainage Plan for Leon Young
Colorado Springs, CO 80903 Service Center-South

Project No. 02034-S
Gentlemen:

Transmitted herewith is the Master Development Drainage Plan (MDDP) for Leon Young
Service Center-South. The over 21 acres site is in Southern Colorado Springs. The site is
located on the South side of Hancock Expressway opposite the Colorado Springs Utilities Leon
Young Service Center. The site includes platted and unplatted areas that are located partially in
the City and County. The site has a combination of developed and undeveloped areas within it
with the majority of the developed area being storage yards. This MDDP drainage analysis was
completed in accordance with the current City of Colorado Springs Drainage Criteria manual in
order to satisfy submiftal requirements for a Concept Plan that is being submitted in conjunction
with an annexation request. This MDDP has been prepared for the City only since the
annexation would result in the entire site being located within City limits.

If there are any questions or comments regarding any portion of this drainage analysis, please
contact the undersigned.

Very truly yours,
Obering Wurth & Associates

Ao 28y

Steven G. Baggs, P.

-

Reviewed by:
Roland G. Obering, P.E. & P.L.S.
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Master Development Drainage
Plan for Leon Young Service
Center - South

Project No. 02034-S

ENGINEER’S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and are
current to the best of my 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 liability
caused by any negligent acts, errors, or omissions on my part in preparing this report.

Roland G. Obering, P.E. & P.L.S. “Colorado 13226

DEVELOPER’S STATEMENT

-' s gramage

1, the developer, have read and will comply with all the requirements sp s ot
report and plan.

Tﬁlm Etla. [ARCH MANAGER.
itle

0t Fouratlero ST, gLk 41,0 (v

Address

CITY OF COLORADO SPRINGS
Filed in accordance with Section 15-3-906 of the Code of the City of Colorado Springs, 1980, as

amended.
// Z /y
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Master Development Drainage
Plan for Leon Young Service
Center - South

Project No. 02034-S

FLOODPLAIN STATEMENT

To the best of my knowledge and belief, the Leon Young Service Center- South concept plan
area is not located within a designated floodplain as shown on FIRM panels 08041CO733F and
08041CQO741F dated March 17, 1997. A copy of a portion of the appropriate FIRM panels is
included in the Appendix of this study.

Roland G. Obering, P.E. & P.L.S. Colorade No. 13226




The proposed Leon Young Service Center-South Concept Plan area is parcel of land consisting
of approximately 21 acres located in South central Colorado Springs. The site is adjacent to the
South right of way line of Hancock Expressway and is opposite the Leon Young Service Center
which was platted as the Spring Creek Electric Service Center Filing No. 1. Railroad right of
ways for the A.T. & S. F. Railroad and the D.&R.G.W. Railroad are adjacent to the South. This
concept plan parcel is to be developed by Colorado Springs Utilities (CSU) and consists of a
previously platted parcel known as Lot 1, Block 1 of Metro Subdivision and unplatted land. The
platted area is fully developed with existing buildings and paved parking and storage lots.
Drainage impacts from this developed area will be analyzed in this Master Development
Drainage Plan (MDDP). The unplatted area consists of developed and undeveloped land. The
developed land consists of paved and unpaved storage yards with some building structures. The
paved storage yard on the East end of the site was constructed in 2002 and included drainage
improvements that were documented in a drainage report submitted fo the County prior to
construction. The site is impacted by numerous utilities and drainage infrastructure. The site is
located within the Spring Creek Drainage Basin and a Miscellaneous Drainage Basin with the
majority of the site being in the Spring Creek Drainage Basin.

The undeveloped portions of the site generally drain to the South toward the railroad
embankment. Depression areas and swales collect and direct runoff to two major bridge/culvert
crossings under the railroad. The undeveloped arcas are covered with native vegetation
including grasses and trees. The soils in this area are Nelson-Jassel fine sandy loams that are
classified as Hydrologic Soils Group B/D according to the Soil Survey of El Paso County by the
Soil Conservation Service. The conservative Group “D” soil will be utilized in this drainage
analysis. A copy of a portion of the Soil Survey Map is included in the Appendix. The concept
plan proposed that this site will be developed with various paved storage yards, covered storage
area, storage and other buildings, and a paved driver training (CDL) course. Bulk grading of the
site would occur initially as fill material and financing becomes available. Final development of
the site will occur in phases as money is appropriated for various projects.

This MDDP has been prepared in accordance with the City of Colorado Springs Drainage
Criteria Manual Volumes 1 and 2. The MDDP is to accompany a Concept Plan submittal for the
Leon Young Service Center-South area and will provide an overall guide for phased
development of the sife. Recommendations included in this MDDP will be refined in Final
Drainage Reports that will be prepared for the individual phases. Drainage studies referenced in
the preparation of this report include:



1.) Spring Creek DBPS, prepared by URS Consultants, October, 1993.

2.) Spring Creek Electric Service Center Final Drainage Report, prepared by GMS, Inc.,
filed July 2, 1997.

3.) PDR/FDR for Leon Young Service Center South Storage Yard, prepared by Obering
Wurth & Associates, submitted December, 2001.

4.) Metro Subdivision Drainage Report & Plan, prepared by Leigh Whitchead &
Associates, approved but not dated.

The drainage conditions at the site have been estimated using the Rational Method for runoff
computations as required by the City of Colorado Springs Drainage Criteria Manual for sites
with less than 100 acres. A summary of all hydrologic calculations has been included in the
Appendix of this report. Detention and water qualify facilities have been idenfified however
specific design calculations will be prepared at the time of final drainage report preparation.
Storm sewer recommendations have been provided on the MDDP Drainage Plan included in the
Appendix but are subject to refinement by final drainage report and final design.

The proposed Leon Young Service Center-South site has three separate outfall locations that
have distinct drainage issues. The site has been divided into various subbasins based on existing
and proposed grading. These subbasins have been designated as W (West), M (Middle), E (East)
and correspond to the three outfall locations. Runoff estimates have been determined based on
these subbasins and summarized in the Appendix.

The West end of the site is identified by the “W” subbasins and is located within a miscellaneous
Drainage Basin. This portion of the site has the most significant offsite drainage impacts. An
existing major storm sewer crosses through this end of the site. According to the drainage report
for Metro Subdivision, this system is the outfall for approximately 180 acres upstream of the site.
This existing system consists of a 48 CSP and 54” CSP that combine into a 60” CSP which
crosses this site. The existing 60" CSP daylights in Subbasin W-4 where a concrete transition
channel conveys the runoff infto a stone arch drainage tunnel under an abandoned railroad bed.
The runoff then continues Southerly through a drainage crossing under the existing railroad
track. The drainage pattern would be unchanged by the development of this site since all of the
“W” subbasing currently drain to this outfall point. Subbasin W-4 is the only “W” subbasin that
will be developed as a result of this proposed project. Subbasin W-5 will be the location of a
detention/water quality facility., Existing flows for Subbasins W-1, W-2A, W-2B and W-3 as
well as proposed flows from Subbasins W-4 and W-5 are shown on the Drainage Plan. Proposed



drainage facilities including a detention pond will allow the runoff to be conveyed efficiently
through the improved site while maintaining the runoff quantity at its current level.

The middle portion of the site is also subject to some offsite drainage impacts. The “M”
subbasins generate runoff that mostly flows to an existing natural channel located on the East
side of the proposed detention/water quality facility in Subbasin M-4. This channel then conveys
runoff to a 54” RCP culvert crossing under the existing railroad tracks. An existing 30” CMP
storm sewer crosses Subbasin M-3 and also discharges into the previously mentioned natural
channel. This storm sewer currently collects runoff from a portion of the Leon young Service
Center and from the Hancock Expressway. An inlet also exists currently in Subbasin M-3.
Subbasins M-2 and M-3 will be fully developed and will generate runoff that will need to be
treated for water quality and be detained to insure that the runoff quantity reaching the 54” RCP
outfall is unchanged by this development. Subbasin M-1, which consists of the South half of
approximately 1730 fi, of Hancock Expressway will continue to drain into the 30” CMP after
development occurs.

The East end of the Leon Young Service Center-South is represented by Subbasins E-1 and E-2.
An existing storm sewer system serves both of these subbasins, This system was detailed in the
PDR/FDR for Leon Young Service Center-South Storage Yard and was constructed in 2002
when the paved storage yard was constructed. Inlets were provided to drain the storage yard as
well as the road ditch of Hancock Expressway with the storm sewer outfalling to the East of
Subbasin E-2. Subbasin E-1 includes the South half of Hancock Expressway and will continue
to contribute runoff to the existing storm sewer. The Subbasin E-2 basin was delineated to
contain an area that is equivalent to the existing paved storage area. This will insure that the
runoff leaving the site to the East is in accordance with the existing drainage report. Maintaining
this existing system will not require a water quality facility since it was installed prior to the
adoption of the water quality requirements.

The proposed Leon Young Service Center-South development will require a combination of
storm sewer, detention and water quality facilities in order to maintain existing drainage patterns
and insure that runoff quantities do not increase at the three outfall locations. This drainage
approach limits drainage facility recommendations to onsite improvements only and should
prevent any downstream impact at this site. The West, Middle and East storm sewers are
recommendations that are subject to refinement as final drainage reports are prepared for the site.

The West Storm Sewer 1s the most extensive storm sewer recommended at the site. The majority
of these facilities in this system improve or extend existing facilities. Subbasin W-1 includes
Hancock Expressway from Fountain Boulevard to this site. Two 15 opening D-10-R curb inlets
are recommended as shown on the Drainage Plan to keep the street runoff within the



Miscellaneous Basin. The upstream inlet will connect to an existing storm sewer while the
downstream infet will include an 18”/24" storm sewer that will extend to a junction box in
Subbasin W-4. Subbasin W-2A requires no additional facilities while Subbasin W-2B will
require the replacement of a concrete trough with a 15° opening D-10-R curb inlet and a 24”
RCP storm sewer that extends to the previously mentioned junction box. Subbasin W-3 has a
grated inlet and 24” CMP pipe that will be replaced with a 10” opening curb inlet and 15” RCP
storm sewer. Subbasin W-4 is the location of the junction box that connects the storm sewer
facilities from Subbasing W-1, W-2B and W-3 to the existing 60” CSP. A 60” RCP will extend
South from the junction box as shown on the Drainage Plan. It will extend to the wall along the
Southerly edge of the site where it will discharge directly into the existing railroad crossing. An
outfall transition/dissipator should be provided at this location. Actual runoff from Subbasin W-
4 will not be directed to the junction box but will be directed overland through the paved CDL
course to the West to the proposed detention/water quality facility in Subbasin W-5. The outfall
facilities for the pond are subject to further analysis but will extend from the pond to the same
outfall location as the 60” RCP. These facilities will be a combination of public and private
facilities that will require drainage easements.

The Middle Storm Sewer System consists of an existing storm sewer that will be modified
slightly and proposed storm sewers that will drain to a proposed detention/water quality facility.
The existing storm sewer consist of a 30” CSP that extends across Subbasin M-3 from an
existing 16’ opening D-10-R curb inlet on the North side of the Hancock Expressway to an
existing natural drainage on the South side of the site. There are two grated inlets on the line that
will be eliminated. A 10’ opening radial curb inlet will be added at the low point of Hancock
Expressway at the site’s proposed main entrance and will coliect all runoff from Subbasin M-1.
The outfall for this existing system will be unchanged by this development. Runoff from
Subbasins M-2 and M-3 will be directed into proposed storm sewers, A combination of three
15” openings D-10-R curb inlets along the South side of Subbasin M-2 will collect runoff from
Subbasin M-2. Storm sewer pipe ranging from 18” o 30” RCP will convey the runoff to the
detention/water quality facility. A combination of two 15’ D-10-R curb inlets and one 10” D-10-
R curb inlet will be Jocated on the Southerly edge of Subbasin M-3 and will collect the runoff
from Subbasin M-3. Pipe ranging from 18" to 24” RCP will then convey the runoff to Subbasin
M-4 where the detention/water quality facility is located. The detention/water quality facility
will be subject to further analysis at the time of final drainage report preparation. The outfall
facilities for the pond will be directed to the East to the existing natural channel. There are no
improvements recommended for the natural channel that extends south to an existing 54 RCP
outfall pipe under the railroad track.

The East Storm Sewer System is actually an existing system that will be modified to
accommodate the improvements that occur on the east end of the site. The East end of the site is
mostly developed with the paved storage area that was constructed several years ago. The
existing storm sewer was also built at that time. Subbasin E-2 was delineated to insure that the
amount of runoff entering this storm sewer will remain the same. Two grated inlets that collect



runoff from Hancock Expressway (Subbasin E-1) will be replaced with two 5 D-10-R curb
inlets. Due to proposed curb reconfiguration and grading changes within the existing paved
storage area, a portion of the existing storm sewer will need to be abandoned. A 10’ grated D-9
inlet is proposed for the Southeast corner of Subbbasin E-1. This inlet will be connecied to the
existing storm sewer as shown on the Drainage Plan. The outfall of the existing storm sewer
would be unchanged by the proposed facility changes recommended in the study. Also there
would be no change to the overall existing drainage pattern.

This Master Development Drainage Plan has been prepared to accompany a Concept Plan and
Annexation Plat application for Leon Young Service Center-South. Drainage facilities and water
quality facilities will be required at this site. Preliminary storm sewer facilities have been
determined and are shown on ihe attached Drainage Plan. Detention/water quality facilities have
been identified and located for this site. Phased development of this site will require Final
Drainage Reports. All facilities shown on the Drainage Plan are subject to final design.

This Master Development Drainage Plan has been prepared in accordance with the current City
of Colorado Springs Drainage Manual Volumes 1 and 2. Supporting information is included in
the Appendix. It is belicved that all pertinent information has been considered in the preparation
of this MDDP. The recommendations contained herein are subject to the conditions set forth.
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RATIONAL METHOD FOR RUNOFF COMPUTATIONS

W-1 3.56 | . 1950 84 | 09 joss]| 5 5.1 9.07 16.3 30.7
W-2A 237 | 480 43 | 07 {079 ] 5 5.1 9.07 8.5 17
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Inlet Calculator for Curb-Opening Inlets on Grade

Inputs _ Qutputs
fnlet Description | S, S | @ L {Q,Qy100 'Tq;s,,_"ﬁ'i T |[FSS“|Fu | FuT | Lo | Lo | L] @l Ly [ Lol | & | Qo
{%]) (%), | fers) b (ft) | (%) | (cfs) | (ft) | ety | (fe) | ffe) | (ft) 1(cfs)] |_{cfs) | (cfs).
HE. @ metrosub | 2.00 213 | 16.30 | _15.00 5534 | 11169} 17.82| 13.54 [1.98]35.20|27.11]16.28/58.08] 5.79 X 8.02 | 7.28
100yr @ above 200 | 213 [ 8070 | 500 [ 4177 | 210352259 14.15 |2.06(46.64|35.91]21.67|76.96[18.44] X | 12,82 | 17.88
inlet@ basin bndry|  2.00 100 [ 728 | 1500 | v3.06 | v2sd | 1548 13.13 |1.31)19.93|15.34] 9.22 | 32.88] 4.37 X 532 | 1.96
100yr @ above 2.00 1.00 [ 17.88 | 1500 B2.25 178,80 | 21.26 | 13.99 |1.40]/29.73]22.90] 13.75) 45.06] 10.74] X 1113 | B6.75
n-2 west inlet{100yr]  2.00 1.24 [ 1820 | 1500 ] 6059 163.44 | 20,55 | 13.90 [1.55]31.81|24.50( 14.71} 52.49}10.93 X 11.031 7.17
-2 mid inlet(100y)) 2.00 | 1.83 | 1790 | 15.00 5818 | 144.71 | 1963 | 1379 |1.71|33.48(2578]| 15.481 55.24 10.75 X 1042 | 7.48
-3 west inlet(100yr]  1.25 080 | 7.30 000 | 8018 | 163.24 | 23211 13.14 |0.93{21.57]14.42| 7.89 | 35.59] 3.99 X 1 438 2.91
m-3 mid inlet(100yr] 125 | 050 | 1110 ] 500 | es72 | 1s698] 2715 13.52 (0.96]25.97] 17.37] 9.49 [ 42.85] 8.07 X 729 | 3.81
-3 west inlet(100yr]  1.78 200 | 1230 ] 1500 | 59498 | B6.97 | 1745 13.22 11.87|32.63|24.26}14.24{53.84] 7.22 X 7.38 | 4.92
Based on Table 7-2 {(pg.7-19) of Colotrado Springs Drainage Criteria Manual
Assuming: Wit)= 2 ' n= 0.016
Variable N Definition Units Overing, Wurth & Associates
8, Cldss slops of pavement % Consulting Civit Engineers
S, Longitisdinal slope of pavement _ % Professional Land Surveyors
Q Rate of discharge in street cfs. 1015 Elkton Drive
Q; Ratg of discharge intecepted by inlst _ cfs. Colorndo Springs, Calorado 80907
T Flow ypread on pavement , fi. (719) 551-6200
Li Length of inlet opening . fi.
Q100 Efficiency of inie§ {percentage of totat flow intercepted) %
Qc Rate of diséhidrge not itercepted by intet (fldwby) ofs.
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Inlet Calculator for Curb-Opening Inlets on Grade

Inputs
Inlet Description 8 4 9
{%} | efs)
fn-3west inlet(100yr] 1,25 [ 1.23
m-3 midiinle(100yd) - 1.25 | © 1.41
m-3 east inlet(100]  1.78 . 1.86 |
e-1westinlef5y) ] 120 |- - 1.30
-1 westinlet(100y|  1.20 i} . 2.85
e-1eastinlet(Syry | 1.40 |. 2.20
e-1 west inlet(Syr) | _1.40 : 4,94
Based on Table 7-2 {pg. 71 9) of Colorado Springs Drainage Criteria Manual

Assuming: WH)= 2 n= 0016
Variable Definition Units Obering, Worth & Associates

5, Cross slope of pavement % Consulting Civil Engimeers
S, Longitudinal slope of pavement % Professional Land Surveyors
Q Rate of discharge in street cfs. 1015 Elkton Drive
Q Rate of discharge intecepted by inlet cfs. Colorado Springs, Colorada 30907
T Flow spread on pavement ft. (719) 531-6200
L; Length of infet opening fi.

(QyQ)100 Efficiency of inlet (percentage of total flow intercepted) %
Qc Rate of discharge not intercepted by inlet (flowby) cfs.

5:39 PM B/25/2004
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