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DRAINAGE PLAN STATEMENTS

ENGINEER'S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and are correct to
the best of my knowledge and belief. Said drainage report has been prepared according to the criteria
acceptable to the City of Q‘i’ ?do Springs. I accept responsibility for any liability caused by any negligent

acts, errors or omls@ﬁh @1 R)Er ééf'@ preparing this report.
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DEVELOPER'S STATEME

I, the developer, have read and will comply with all the requirements specified in this drainage report and

plan.
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BY: W DATE: 3/ 4/ [z

’ Randle W. Case I /

TITLE: President
ADDRESS: 102 E. Pikes Peak Ave, Ste. 201

Colorado Springs, 80903
(719) 633-2700
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MASTER DEVELOPMENT DRAINAGE PLAN UPDATE FOR THE
WOODMEN HEIGHTS COMMERCIAL CENTER AND
PRELIMINARY/FINAL DRAINAGE REPORT FOR
WOODMEN HEIGHTS COMMERCIAL CENTER FILING NO. 1

PURPOSE

This document is the MASTER DEVELOPMENT DRAINAGE PLAN UPDATE FOR THE
WOODMEN HEIGHTS COMMERCIAL CENTER AND PRELIMINARY/FINAL DRAINAGE
REPORT FOR WOODMEN HEIGHTS COMMERCIAL CENTER FILING NO. 1. The purpose of this
report is to identify the existing and proposed runoff patterns and peak rates of runoff and identify any
drainage improvements needed to safely route stormwater to adequate outfall facilities per the current City
of Colorado Springs Drainage Criteria.

GENERAL LOCATION AND DESCRIPTION

Woodmen Heights Commercial Center Filing No. 1 is located in Section 4, Township 13 South, Range 65
West of the 6th P.M. in the City of Colorado Springs, El Paso County, Colorado, at the northwest corner of
Marksheffel Road and Woodmen Road. The site is bounded on the south by Woodmen Road, on the north
by unplatted property within the Woodmen Heights Master Plan, on the west by the Sand Creek Channel
and on the east by Marksheffel Road. The site lies within the Sand Creek Drainage Basin.

The existing site terrain generally slopes from south to north at grades of approximately 2.0% to 2.5%.
Vegetation consists of predominately native grasses.

The proposed site consists of approximately 1.635 acres and is currently zoned “PUD”, Planned Unit
Development. The site lies within the previously approved Concept Plan, and MDDP for Woodmen
Heights Commercial Center.

SOILS

According to the Soil Survey of El Paso County, Colorado, prepared by the U.S. Department of Agriculture
Soil Conservation Service, the underlying soil is classified at Pring Course Sandy Loam, which has a
hydrological soils classification “B”. (See Appendix)

CLIMATE

This area of El Paso County can be described as the foothills, with total precipitation amounts typical of a
semi-arid region. Winters are generally cold and dry, and summers relatively warm and dry. Precipitation
ranges from 12 to 14 inches per year, with the majority of this moisture occurring in the spring and summer
in the form of rainfall. Thunderstorms are common during the summer months.

FLOODPLAIN STATEMENT

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
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Panel No.’s 08041C0535 F, effective dates March 17, 1997, no portion of the of the site lies within a
designated 100-year floodplain.

DRAINAGE CRITERIA

The drainage analysis has been prepared in accordance with the current City of Colorado Springs/El Paso
County Drainage Criteria Manual. Calculations were performed to determine runoff quantities during the 5-
year and 100-year frequency storms for developed conditions using the Rational Method as required for
basins having less than 100 acres.

The final drainage report for Woodmen Heights Commercial Center Filing No. 1 confirms with the Master
Development Drainage Report for Woodmen Heights Commercial Center, prepared by Matrix Design
Group. (see references, and appendix)

EROSION CONTROL PLAN

The City of Colorado Springs Drainage Criteria Manual specifies an Erosion Control Plan and associated
cost estimate be submitted with the Final Drainage Report. M&S Civil Consultants, Inc. respectfully
requests that the Erosion Control Plan and estimate be submitted separately and that erosion control
assurances be posted prior to obtaining a grading permit.

DEVELOPMENT IMPROVEMENTS

The proposed site contains an existing right-in/right-out access intersection off of Woodmen Road. This
access point was constructed in the Spring of 2011. The access point will be extended northerly as a public
street to be known as Kenosha Drive, with a 60° right-of-way. The other interior streets to the Woodmen
Heights Commercial Center will be private with a minimum of a 28-foot width, curb to curb.

HISTORIC DRAINAGE CHARACTERISTICS

The site historically drains from a north to south at a general slope of 2.0%. The flows drain to the south
end of the property and are conveyed via (3) public - 48” RCP culvert under Woodmen Road to the south.
The flows then drain overland across an existing wetland area to Sand Creek. Additional flows are
conveyed onto the site from Shiloh Mesa in two locations. A temporary diversion of flows are proposed to
be conveyed in a channel on the north side of a future intersection to Marksheffel Road, from Shiloh Mesa.
These flows are from upstream historic basins, and will be ultimately routed in a storm sewer system to
Sand Creek. In the interim, the flows will be discharged overland, and conveyed southerly to the (3) 487
culverts under Woodmen Road. The second conveyance from Shiloh Mesa currently is discharged in a
overland swale along the southerly boundary of this development. The storm water flows will ultimately be
carried in a 60” RCP to discharge into the (3) 48” culverts under Woodmen Road. The flows south of
Woodmen Road are ultimately carried in the Sand Creek Channel downstream to Fountain Creek. (See
Appendix for Historic Drainage Map).

The (3) 48” RCP culverts were sized in the Woodmen Road, Safety Improvement Project B, Final Drainage
Report, June 2003, by ECI Engineering. The culverts are identified as Culvert C1, with a contributing area
of 326 Acres. The existing condition calculates Q5=56¢fs, Q100=276cfs to pass under Woodmen Road
with three (3) 48" culverts. The future condition calculates Q5=134cfs, Q100=439 cfs, to pass under
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Woodmen Road with five (5) public - 48” culverts. Refer to Appendix in this report for supporting
information.

Woodmen Road Culverts

Existing 2012 3-48” 326 Acres Q5=56 cfs Q100=276 cfs | Wd Rd Report
Future 5-48” 326 Acres Q5=134 cfs Q100=439 cfs | Wd Rd Report
Prop. w/ Historic 3-48” 406.98 Acres Q5=294 cfs Q100=620 cfs | WHCC FDR
Prop. Ultimate 3-48” 63.23 Acres Q5=135.4 cfs Q100=240 cfs | WHCC FDR

The outfall condition on the south side of Woodmen Road consists of a 12” Rip Rap splash pad per the
Woodmen Road Construction Drawings (See Appendix). The proposed condition will condition will
consist of an enlarged rip rap pad to provide energy dissipation and to prevent erosion. The existing
wetland area south of the outfall was proposed to receive 134 cfs/439 cfs in the Future condition per the
Woodmen Road Drainage Report. The proposed ultimate condition delivers 135 cfs / 240 cfs. The initial
storm events are essentially the same to provide hydrology to the wetlands. The major storm event is
considered irrelevant for the wetland hydrology.

PROPOSED DRAINAGE CHARACTERISTICS

BASIN Al Runoff Description:

Surface Routing

Basin Al contains 3.74 acres, Q5=14.5cfs, Q100=27.5cfs of asphalt parking, landscaping and the proposed
buildings within a planned commercial center. For the purpose of this report, the flows are conveyed via
sheet flow and concentrated curb and gutter flow to a proposed 36” RCP Stub-out from the proposed 60
RCP from Shiloh Mesa. However, with more knowledge of this basins development and the extension of the
private roadway on the west side of this basin, the proposed 36” RCP Storm Sewer Pipe could be extended
to a more appropriate location and/or into a divided storm sewer system to collect the flows in Basin Al.

Pipe Routing/Pipe Capacity
The flows are then conveyed via a 36” RCP (pipe P9A — Q5=14.5cfs, Q100=27.5¢cfs) to the south to
combine with flows in pipe P9 from Shiloh Mesa.

The flows in the proposed pipe P9, public - 60” RCP, (Q5=92.17cfs, Q100=157.90cfs), Shiloh Mesa
Outfall, were taken from the Master Development Drainage Plan for Shiloh Mesa at Woodmen Heights, by
Matrix Design Group, as approved, November 2009. This public 60 RCP pipe, collects storm water from
east of Shiloh Mesa, the Shiloh Mesa Development, and Marksheffel Road. The public pipe is proposed to
be installed in the summer of 2012, along with the site grading adjacent to Woodmen Road. The 36” stub
for Basin Al, can be installed at a specific location with the development of Basin Al. (See Appendix)

BASIN A2 Runoff Description:

Surface Routing

Basin A2 contains 2.51 acres, Q5=10.8cfs, Q100=20.3cfs of asphalt parking, landscaping and the proposed
buildings within a planned commercial center. For the purpose of this report, the flows are conveyed via
sheet flow and concentrated curb and gutter flow to a proposed 24” RCP Stub-out, Pipe P1. However, with
more knowledge of this basins development and the extension of the private roadway, the proposed inlets
and Storm Sewer System could be amended to suite the future development layout. It is possible that the
inlets at Design Point 2, may need to be enlarged and the storm sewer system be extended and divided into
the future development in Basins Al and A2.
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Pipe Routing/Pipe Capacity
The flows are then conveyed via a 30” RCP (pipe P1 — Q5=10.8cfs, Q100=20.3cfs) to the south to combine
with flows in pipe P2 from the 4’ inlet in the private roadway.

BASIN A3 Runeoff Description:

Surface Routing

Basin A3 contains 1.22 acres, Q5=5.4cfs, Q100=10.2¢cfs of landscaping and asphalt driveway in the Private
Road. The flows conveyed via sheet flow and concentrated curb and gutter flow and are assumed to be split
evenly, and collected by two (2) 4’ D-10-R sump inlets (DP2, Q5=5.4cfs, Q100=10.2cfs). However, with
more knowledge of this basins development and the extension of the private roadway, the proposed inlets
and Storm Sewer System could be amended to suite the future development layout. It is possible that the
inlets at Design Point 2 may need to be enlarged and the storm sewer system be extended and divided into
the future development in Basins Al and A2.

Pipe Routing/Pipe Capacity

The flows are then conveyed via a 30” RCP (pipe P2 — Q5=13.4cfs, Q100=25.2cfs) to the north to combine
with flows from a 18” RCP pipe (pipe P3 — Q5=2.6¢fs, Q100=4.9¢cfs) from the opposite 4° D-10-R sump
inlet.

BASIN A4 Runoff Description:

Surface Routing

Basin A4 contains 2.76 acres, Q5=12.2cfs, Q100=23.1cfs of asphalt parking, landscaping and the proposed
buildings within a planned commercial center. For the purpose of this report, the flows are conveyed via
sheet flow and concentrated curb and gutter flow to a proposed 60” RCP. The 60” RCP is over sized to
handle the historic upstream flows diverted from the north. BASIN EXB contains 406.98 acres,
(Q5=152.3cfs, Q100=369.4cfs) of upstream native, historic development, including the temporary diversion
from Shiloh Mesa. The historic flow carried in the 60” RCP (pipe PSH — Q5=152.3cfs, Q100=369.4cfs)
will remain until the future storm sewer system is constructed from Shiloh Mesa on the north side of the
project. The proposed future system will convey flows from Shiloh Mesa and flows from the Woodmen
Heights Commercial Center and outfall into Sand Creek. See MDDP’s for the aforementioned
developments.

Pipe Routing/Pipe Capacity

The flows are then conveyed via a private 60” RCP (pipe P5H — Q5=152.3cfs, Q100=369.4cfs) to the south
to combine with flows from pipe P9 (Southerly flows from Shilo Mesa) and discharge into the (3) 48~
culverts under Woodmen Road.

BASIN B Runoff Description:

Surface Routing

Basin B contains 1.27 acres, Q5=5.6cfs, Q100=10.6cfs of asphalt parking, landscaping, the proposed
development of Filing No. 1, and the future adjacent developed lot to the east. The flows conveyed via
sheet flow and concentrated curb and gutter flow and are assumed to be split evenly, and collected by two
(2) 4’ D-10-R sump inlets (DP3, Q5=8.6¢cfs, Q100=16.2cfs).

Clogging Statement
In the event of clogging or inlet failure, the runoff will overtop the curb and gutter and into Kenosha Drive.
The flows will be discharged to the west and eventually into the Sand Creek Channel.
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Pipe Routing/Pipe Capacity

The flows are then conveyed via a public 18” RCP (pipe P6 — Q5=4.3cfs, Q100=8.1cfs, and a public 30”
RCP pipe P7 — Q5=12.6¢fs, Q100=23.8cfs) into the larger public 36” storm sewer trunk line in the Private
Drive. The flows are combined and discharged into a Temporary Water Quality Pond on the west side of
Kenosha Drive.

BASIN C Runoff Description:

Surface Routing

Basin C contains 1.94 acres, Q5=8.2cfs, Q100=15.6¢fs of asphalt parking, landscaping and the proposed
buildings within a planned commercial center. For the purpose of this report, the flows are conveyed via
sheet flow and concentrated curb and gutter flow to a proposed 24” RCP FES Stub into the basin. However,
with more knowledge of this basins development, the proposed 24” RCP Storm Sewer Pipe could be
extended to a more appropriate location and/or into a divided storm sewer system to collect the flows in
Basin C. The 24" FES stub will collect the interim/historic flows.

Clogging Statement

In the event of clogging or inlet failure, the runoff will overtop the high point in the Private Drive and
conveyed to Design Point 3. The flows will then be conveyed to the west and eventually into the Sand
Creek Channel.

Pipe Routing/Pipe Capacity
The flows are then conveyed via a 24” RCP’s (pipe P7A — Q5=8.2cfs, Q100=15.6cfs into the larger 36

storm sewer trunk line in the Private Drive.

BASIN D Runoff Description:

Surface Routing

Basin D contains 0.65 acres, Q5=3.0cfs, Q100=5.6¢fs of landscaping and asphalt driveway in the Private
Road. The flows are conveyed via sheet flow and concentrated curb and gutter flow, combined with Basin
B, and collected by two (2) 4’ D-10-R sump inlets at Design Point 3. The clogging statement and Pipe
Routing/Pipe Capacity was previously described above for Basin B.

BASIN E Runoff Description:

Surface Routing

Basin E contains 1.09 acres, Q5=4.8cfs, Q100=9.1cfs of the asphalt in Woodmen Road, and the landscaping
area southwest of the proposed development of Lot 1, Woodmen Heights Commercial Center Filing No. 1.
The flows are conveyed to a proposed curb opening on the west side of Kenosha Drive. The concentrated
flows will then be directed down a 4’ concrete swale into the Sand Creek channel.

The flows in Basin E are not collected by standard curb inlets due to a physical conflict with two existing
petroleum gas lines under the proposed Kenosha Drive. The existing petroleum gas lines prohibit a normal
two inlet and pipe crossing the roadway. The conflict is due to the shallow depth and horizontal location of
the petroleum lines.

BASIN F Runoff Description:

Surface Routing
Basin F contains 1.31 acres, Q5=3.8cfs, Q100=7.0cfs of the asphalt in Woodmen Road, and the landscaping
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area southeast of the proposed development of Lot 1, Woodmen Heights Commercial Center Filing No. 1.
The flows are conveyed in the Woodmen Road roadside swale. The concentrated flows will then be
collected in a quadruple public 4’x4” CDOT grate inlet. In the interim, flows from Basins Al, A2 and F,
Design Point 7H, Q5=28.2cfs, Q100=53.3cfs will continue in the historic flow path to the proposed CDOT
grate inlet. The flows will be collected and passed under Woodmen Road in the existing (3) 48” culverts.
The historic condition will exist until the storm sewer system within the development is constructed at
Design Points, D1, and D2.

Clogging Statement

In the event of clogging or inlet failure, the runoff will overtop the high point in the roadside ditch south of
the proposed building in Lot 1, of Woodmen Heights Commercial Center Filing No. 1. The flows will then
be conveyed to the west and eventually into the Sand Creek Channel. The elevation of the high point in the
roadside swale is lower than the finish floor elevation of the proposed building. No flooding shall occur in
the case of total inlet failure.

REGIONAL DETENTION POND (Referenced from MDDP for Woodmen Heights)

General

Drainage Basin Planning Study Requirements

Sand Creek Drainage Basin Planning Study, Kiowa Engineering Corporation, March 1996 the proposed
construction of the two ponds (No. 3 and No. 6) as shown with option “Detention Site Alternative ‘A" is
required. This option would replace the detention facilities no’s 4 and 5, thus routing upstream flows into
the expanded facilities on this site.

Detention Pond No. 3

General Site Information

In the ultimate condition, inflow comes from six sources (refer to study prepared by Classic Consulting
Engineers and Surveyors titled “Master Development Drainage Plan for Woodmen Heights Master Plan”
dated June 2004 for inflow source locations); northwest from Area 4 single-family development, northwest
from Forest Meadows Avenue, north from the adjacent park site, northeast from the Sand Creek channel,
east from a commercial/multi-family development and southeast from a commercial/office development.
Outflow will be routed via an outlet structure in the southeast corner and beneath Woodmen Road via a
multi-cell box culvert structure, or bridge. Per the MDDP, this facility will be combined with a
neighborhood park area that will exist, at a minimum, above the 10-year storm event elevation.
Coordination with the City of Colorado Springs Park and Recreation Department will be required with the
final design construction document preparation phase for this facility. Channel improvements associated
with the construction of this facility and upstream improvements are summarized in the aforementioned
MDDRP for the Woodmen Heights Master plan. It should be noted that the downstream facilities will need
to be constructed prior to releasing the total developed flows. The release of developed flows shall not
adversely affect adjacent or downstream property.

The size and geometry of the outfall structure will be determined during the final design phase of pond
construction document preparation. The basic geometric configuration of this pond will be a rectangular
Jacility with the major axis running north and south. The pond’s eastern edge will be located within the
existing Sand Creek Channel drainageway. The south edge of the pond will be against the proposed fill
embankment of Woodmen Road.

Preliminary Design Results - Interim
In the interim condition, a few adjacent parcel areas will become developed and ultimately discharge into
this facility. These parcels have been delineated to correlate with the MDDP study. These are: parcels 12,
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17, 18, 19 and 25. Development of these parcels corresponds to a required storage pond volume of
approximately 10 acre-ft with a developed (Q100=376¢fs) peak inflow and a (Historic release, Q5=58¢fs,
Q100=144cfs) outflow. During the final design phase, the interim pond will be designed to release the 2-
year, S-year, 10-year, 50-year and 100-year developed flow at rates determined by the SCDBPS. The
interim pond will release the flow upstream of the proposed Woodmen Road bridge. Refer to Pond
Calculations in the appendix for Pondpack input and output data.

Preliminary Design Results - Ultimate

In the ultimate condition, numerous parcel areas within the Woodmen Heights and outside of it will become
developed and ultimately discharge into this facility. These parcels have been delineated to correlate with
the MDDP study. These are: on-site parcels 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 and 25, and off-
site parcels 2, 3, 4, & 5. Development of these parcels corresponds to a required storage pond volume of
approximately 209 acre-ft with a (Q100=3207cfs) peak inflow and a (Q100=2240cfs) outflow. Refer to
Pond Calculations in the appendix for Pondpack input and output data.

Water Quality

In the ultimate condition, the water quality capture volume (WQCV) computed using the Colorado
Springs/El Paso County Drainage Criteria Manual — Volume 2 for Extended Detention Basins was
approximately 28 acre-ft. This volume will be added to the peak developed required storage volume.

Prior Study Comparison — Ultimate Conditions

The “Sand Creek Drainage Basin Planning Study”, Kiowa Engineering Corporation, March 1996 states

that the required storage volume is 140 acre-ft with a (Q100=3230cfs) peak inflow and a (Q100=2240cfs)

outflow. The 69 acre-ft storage and (Q100=23¢fs) peak inflow differences can be attributed to the fact that
we are combining DBPS detention facilities 3, 4 and 5. The “Master Development Drainage Plan for
Woodmen Heights Master Plan”, Classic Consulting Engineers and Surveyors, June 2004 states that the
required storage volume is 224 acre-ft with a (Q100=2883cfs) peak inflow and a (Q100=2242cfs) outflow.

The 15 acre-ft storage and (Q100=324cfs) peak inflow differences can be attributed to minor basin time of
concentration, area and curve number model values based on the latest information available.

WATER QUALITY / DETENTION REQUIREMENTS

This project is a part of the Woodmen Heights Metropolitan District and Woodmen Heights Master Plan.
Per the previously updated and approved MDDP’s for Woodmen Heights Commercial Center. Sand Creek
Detention Basin No. 3 will provide water quality and detention storage for this site. No detention is
required at this time due to the minimal amount of flows being proposed into the Sand Creek Channel.
(Q100=47.4cfs) The interim proposed water quality facility will be designed and located at the 36” RCP
outfall location in the Sand Creek chamnel. A floodplain development permit will be required prior to
construction.
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DRAINAGE, BRIDGE AND POND FEES

Woodmen Heights Commercial Center Filing No. 1 is located within the Sand Creek Drainage Basin and
consists of 1.635 Acres. The 2012 Drainage, Bridge and Pond Fees per the City of Colorado Springs for
the site is listed below:

Woodmen Heights Commercial Center Filing No. 1

Drainage Fee: $ 9,632/acre x 1.635 acres $ 15,748.32
Bridge Fee: $ 596/acre x 1.635 acres $§ 97446
Pond Fee (Land): $ 1,070/acre x 1.635 acres $ 1,749.45
Pond Fee (Facilities):  $ 2,881/acre x 1.635 acres $ 4710.44
Total : $23,182.67

The Woodmen Heights Metropolitan District possesses credits for Drainage, Pond Land, and Pond
Facility fees. It is the intention for this development to acquire the credits from the Woodmen
Heights District to apply to this developments fee obligation. However, This development will pay the
Bridge Fee obligation to be credited to the Woodmen Heights District’s obligation for the
Marksheffel Road bridge over Sand Creek.

CONSTRUCTION COST OPINION

PUBLIC REIMBURSABLE FACILITIES;
(In Liu of Sand Creek Detention Basin No. 4 — See Appendix)

Item: Quantity Cost/Unit Amount

36” RCP 320LF $ 45/LF $ 14,400.00
36” RCP FES 1 EA. $3,500/ EA $ 3,500.00
60” RCP (Shiloh Mesa) 675 LF $ 350/LF $ 236,250.00
WQ Pond 1 EA. $5,500/ EA $ 5.500.00
TOTAL $259.650.00

PRIVATE NON-REIMBURSABLE FACILITIES;

Ttem: Quantity Cost/Unit Amount

18” RCP 28 LF. $ 25/LF $ 700.00
60” RCP (Historic) 255 LF $ 350/LF $ 89,250.00
Custom Manhole 1EA $ 6,000/ EA $ 6,000.00
Custom Manbhole Tie to 48” 1EA $10,000/ EA $ 10,000.00
4’ D-10-R INLET 2 EA. $3,000/ EA $ 6,000.00
TOTAL $111.950.00
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DRAINAGE COST COMPARISON AND CREDIT SUMMARY

Woodmen Heights Commercial Center Filing No. 1

Public Facilities:

Total public, on-site drainage facility estimate $259,650.00
Total public, reimbursable on-site drainage facility portion is $259,650.00
Total public, non-reimbursable on-site drainage facility portion is $111,950.00

M&S Civil Consultants, Inc. cannot and does not guarantee the construction cost will not vary from these
opinions of probable costs. These opinions represent our best judgment as design professionals familiar
with the construction industry and this development in particular. The above is only an estimate of the
facility cost and drainage basin fee amounts in 2012,

SUMMARY

Woodmen Heights Commercial Center Filing No. 1, contains 1.635 acres of commercial development
within the Sand Creek Drainage Basin. The proposed drainage facilities will adequately convey, and outfall
runoff from the site to be detained by Sand Creek Detention Pond No.3 or at an alternate site.. All drainage
facilities described herein are subject to change due to final design considerations. This report is in
conformance with the “Master Development Drainage Plan for Woodmen Heights Commercial Center”.
The development of Woodmen Heights Commercial Center Filing No. 1 shall not adversely affect adjacent
or downstream property and is located outside of the 100 year floodplain.
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Woodmen Heights Commercial Center
Master Development Drainage Plan November 2009

Engineer’s Statemént:

The attached drainage plan and report were prepared under my direction and supervision and are
correct 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.

%f,f\% WAV,
[ T

Bradﬁ. Shyrock =
Registered Professional Engineer
State of Colorado

No. 38164

Developer’s Statement:

£ I, the developer have read and will comply with all of the requirements specified in this drainage
E report and plan. ’ :

i Marksheffel- Woodmen Illvestinents, LIC

Busmmm
By: -

" Randle W. Case II e

Tite: _Mawagew” |

Address: 102 East Pikes Peak Ave., Suite 200
Colorado Springs, CO 80903

/

City of Colorado Springs:

Filed in accordance with Section 7.7.906 of the Code of the City of Colorado Springs, 2001, as
amended.

b —"2 — (R-2-09

For the C@gineer Date

Conditions:

Pagei
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Table 4.2 - Summary of Routed Developed Runoff

g Design Point Area Q(5) Q(100) Description
_ (ac) (cfs) (cfs) _
1 8.75 21.57 38.65 Sub-basins 0S-10 & B
i 1-A 2.61 8.23 14.66 Sub-basin 0S-10
2 34.12 10278 | 1842 | ShionMess NDDPDP
o 3 38.44 114.63 205.86 Sub-basin C & DP2
: 4 11.09 27.46 49.23 Sub-basin F & DP1
5 49.53 121.44 216.6 DP3 & DP4
i 6 27.03 92.17 157.9 ST
7 36.41 100.51 178.95 Sub-basin E & DP6
: 8 13.09 40.83 727 Sub-basins J & D
Q 9 49.5 137.94 245.67 DP7 & DP8

As previously noted, the Woodmen Heights Commercial Center will utilize two locations for
outlets within Sand Creek (peak flowrates are Design Points 5 and 9). Design Point 9 is
comparable to the previous analysis presented within the ESI MDDP for Pipe 41. The ESI
MDDP estimated a drainage area of 49.51 acres would be routed to Sand Creek by Pipe 41. Pipe
41 is a 60-inch diameter pipe conveying a peak flowrate for the major storm of Q(100) =.234.99
cfs. The proposed area draining to Design Point 9 is 49.5 acres with a peak flow rate of Q(100) =
245.67 cfs. Since the land use of the property remains consistent with the assumption in the ESI
MDDP, the volume of runoff routed to Sand Creek is the same as well. The minor difference in
peak flowrates can be attributed to the different methods of analysis.

Design Point 5, however, is conveying a decrease in the stormwater volume from the rate
estimated within the EST MDDP for Pipe 38. Pipe 38 was modeled as an 84-inch RCP, with an
estimated peak flowrate of Q(100) = 648.71 cfs. Design Point 5, on the other hand, has a peak
flowrate of Q(100) = 216.60 cfs which is conveyed by a 66-inch RCP. The difference in runoff
is attributed to the decrease in drainage area. Runoff from the area east of Shiloh Mesa will be
routed to Sand Creek upstream of the Marksheffel Road crossing. This difference is an
approximate decrease of 350 acres of drainage area.

C Comparison of Studied Onsite Runoff
Sub-Basin Parcel 22, defined in the ESI MDDP, is located in the northern portion of the site.
- Parcel 22 contains 16.68 acres which have a land use characterization of neighborhood
commercial / multi family. Runoff is collected in Pipe 37, which then joins the flow in Pipe 36
at Pipe 38. Pipe 38 outlets into Sand Creek. Pipes 36, 37, and 38 were sized in the ESI MDDP
as 78-inch, 42-inch, and 84-inch diameter RCP respectively with a one percent slope. Refer to
Table 4.3 for a comparison of peak flow rates at each outlet to Sand Creek.

Sub-basin Parcel 23 is situated in the southern half of the site. It is approximately 24.38 acres in
size and the land use is community commercial. Runoff from Parcel 23 is collected by Pipe 40,

Page 13



DRAINAGE LETTER

for

MARKSHEFFEL ROAD INTERIM DESIGN AT WOODMEN

| HEIGHTS
(LOCATED ADJACENT TO SHILOH MESA & WOODMEN HEIGHTS

COMMERCIAL CENTER DEVELOPMENTS
NORTH OF WOODMEN ROAD, & SOUTH OF MAIN STREET)

located within

"SAND CREEK DRAINAGE BASIN

Prepared for:
City of Colorado Springs
Subdivision Review Team
30 North Nevada Avenue, Suite 702
Colorado Springs, CO 80903

On Behalf of:
Woodmen Heights Metropolitan District
455 East Pikes Peak, Suite #100
Colorado Springs, CO 80903

™) e
) A
U

SN2
. Matrix Design Group, ic.
An Employee Owned Company
2435 Research Parkway, Suite 300
Colorado Springs, CO 80920

(719) 575-0100
fax (719) 572-0208

FEBRUARY 2009

04.030.037




Engineer’s Statement:

The attached drainage plan and report were prepared under my direction and supervision and are
correct 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.

I PN

Brad}@ Shvyrock

Registered Professional Engineer
State of Colorado
No. 38164

SEAL

Developer’s Statement;

L, the developer have read and will comply with all of the requirements specified in this drainage
report and plan,

Woodmex Heiphts Metrgpblitan District

Business Napie

By:
Mr. &(rry Schooler
Title: _ Manager

Address: _455 East Pikes Peak Avenue, Suite # 100
Colorado Springs, CO 80903

City of Colorado Springs:

Filed in accordance with section 7-7-906 of the Code of the City of Colorado Springs, 2001, as
amended.

For th'e@ity Engineer Date

Condifions:



2

Marksheffel Road Inlets Drainage Letter
Sand Creek Drainage Basin February 2009

intersection of Woodmen Road & Marksheffel Road northward to the intersection of Main Street
and Marksheffel Road, composing an area of 2.05 acres (in comparison, the ultimate condition of
OS-3 within the Shiloh Mesa MDDP was analyzed using an area of 1.43 acres). Similarly, Basin
OS-2 consists 0f 2.70 acres in the interim condition (in comparison, the ultimate condition of
OS-2 within the Shiloh Mesa MDDP was analyzed using an area of 1.27 acres). The basin is
defined by an area from the centerline of Marksheffel Road and extends in eastward direction a
distance of 55 feet beyond the Marksheffel Road ROW. The intersection of Marksheffel Road
and the existing private drive to the Woodmen Valley Church Community Center will create a
basin boundary to the north such that interim grading will route runoff from the north away from
the proposed roadway improvements. The Marksheffel Road and Woodmen Road intersection
denotes the southern boundary of the drainage basins. Refer to the Appendix A for the Interim

Conditions Drainage Basin Map.

Currently, runoff flows in a southwest direction and crosses the future Marksheffel Road at the
location of the future sump inlets. For the interim condition, construction of Marksheffel Road
will incorporate a 48-inch RCP stub at Design Point 9 to accommodate the flows from this area.
Additionally, a swale will be constructed north of the Marksheffel Road Improvements to route
the offsite flows away from the roadway at Design Point 8. Refer to Table 1 for a design point
peak runoff summary and Appendix B for swale recommendations.

Table 1 - Design Point Summary

Design , Total 5 100
Poir?t Sub-Basins Area (?:f‘s; Q((c fs))
(ac.)
1 081 4.26 2.7 6.7
2 0S-5 323.00 | 201.7 404.0
3 DP2,D 329.56 | 145.7 3491
4 DP3,C, E 367.28 | 143.8 338.9
5 DP4, G 371.03 | 145.6 343.2
6 DP5, F 377.98 | 148.9 351.3
7 H, 1 11.23 6.7 18.9
8 DP8, DP7, L 389.21 | 163.3 401.3
9 K 9.71 5.6 13.9
DP9, 0S-2,
10 0S-3 14.46 34.2 72.1

A sump location within Marksheffel Road is proposed approximately 250 feet north of the
Woodmen Road intersection. Two curb inlets are proposed at this location to capture 100% of
the flows from sub-basins OS-2 and OS-3. StormCAD calculations show an intercepted flow at
the east inlet (Basin OS-2) to be Q(5) = 12.4 cfs and Q(100) = 23.4 cfs. StormCAD calculations
also show an intercepted flow at the west inlet (Basin OS-3) to be Q(5) = 9.4 cfs and Q(100) =
17.7 cfs. In the interim condition, the total routed flow at Design point 10 was determined to be
Q(5) =34.2 cfs and Q(100) = 72.1 cfs. This runoff will outfall to a temporary swale that conveys
flows to Sand Creek Channel where Pond # 3 is to be located. In comparison, the total routed
flow in the ultimate condition at this same location (designated as Design Point 30 within the

Matrix Design Group, Inc., 2009©



MASTER DEVELOPMENT DRAINAGE PLAN

For

SHIL.OH MESA
AT

WOODMEN HEIGHTS

SAND CREEK DRAINAGE BASIN

Prepared for:
City of Colorado Springs Subdivision
30 North Nevada Avenue, Suite 702
Colorado Springs, CO 80903

On Behalf of:

Center for Strategic Ministry
8292 Woodmen Valley View
Colorado Springs, CO 80908

Prepared by:

2 Matrix Design Group, .

An Employee Owned Company
2435 Research Parkway, Suite 300
Colorado Springs, CO 80920
(719) 575-0100
fax (719) 572-0208

NOVEMBER 2009

08.346.005
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Shiloh Mesa at Woodmen Heights
Master Development Drainage Plan - November 2009

Engineer’s Statement:

The attached drainage plan and report were prepared under my direction and supervision and are
correct 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 responsibﬂity for any liability caused by any
negligent aots errors or omissions on my part in preparing this report.

Bradyﬁf Shyrock, PR
Registered Professional Engineer

State of Colorado
No. 38164

Developer’s Statement:

I, the develbper have read and will comply with all of the requirements specified in this drainage
report and plan. '

Center for StIategic Ministry

Les Krohnfeldt U

Title:
Address: _8292 Woodmen Valley View
Colorado Springs, CO 80908

City of Colorado Springs:

Filed in accordance with Section 7.7.906 of the Code of the City of Colorado Springs, 2001, as
amended.

////7/@‘/’

Date

Pagei



EL PASO COUNTY, COLORADO

WOODMEN ROAD

SAFETY IMPROVEMENT PROJECT B

FINAL DRAINAGE REPORT

JUNE 2003

Pfepared by

An AECOM Company

In Association with

DMJME2HARRIS




"Table D9

Existing and Future Culvert Peak Discharge

[At old Marksheffel
C1 Intersection 121+69.42| Basin B8 326 56 276 134 | 439 .
Between Maverick and
C2. |Ponca Roads 150+85.73| Basin B10 107 | 16 94 16 94
C3 E. Corner of Ponca Rd |157+78.66| Basin B11 154 28 | 137 47 180
. Culverts C17,
cq | SideofMohawkRd | 16,0378 | Creacts | 236 | 52 | 219 | 105 | 334
S. of Stock Dam at draft .
C5  |horse farm 193+39.62|° BasinB14 | 635 .| 92 | 444 | 114 | 496
C6 E. of draft horse farm | 206+57.00| -Basin B15 624 89 | 436 | 330 | 903
, Split flow from |
c7 [Fofdrathorsefarm | o 2o 01| BasinB15 30 | 145 | 110 | 301
‘ S. of Falcon Meadows
C8 Subdivision 230+36.80| Basin B16 954 108 | 646 159 | 776
Lizard Head Culverts C20,
C9 Intersection 258+61.15| C21 & C22 369 44 264 44 264
. Under OHHV, W. of o
C10 = |Falcon Sch Adm 275+03.67 | Basin B18 119 27 131 30 139
W. of Electric Co
C11__ [Entrance (Bike Path) |294+46.31| BasinB19 | 2035 | 241 | 1,480 | 288 | 1607
C12 E. of Electric Co 304+01.73| Basin B20 182 23 139 34 | 167
' o Parts of Basin|.
c13 |00 W.ofMeridianRd) . ho45| B21aB22 | 304 | 43 | 251 | 70 | 320
. . . Parts of Basin
C14 400" W. of Mendxan Rd 327+45.22| B21 & B22 393 43 | 251 79 320
New Marksheffel
‘C15_ |Alignment 412+50 Split flow 20 20 | 46 51 99
New Marksheffel
C16 Alignment 422+00 Split flow 5 5 10 10 20
: 5 acres :
ci7  [Mohawkintersection | o o s lbetween oads| 5 5 | 10 | 10 | 20
cig  [VMohawk 508+11.05| BasinB13 | 223 | 40 | 193 | 93 | 308
C19 Mohawk 8+98.94 Basins B12 8 30 16 7 16
Lizard Head split flow of
C20 225ex and Fut 701+76.70| Culvert C22 44 60 30 60
Lizard Head ’
C21 Intersection 94+03.76 | Basin B17 369 264 44 264
Lizard Head same as
C22 701+76.70 105+78.19 Split flow 30 60 30 60

June 16, 2003
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0400 1400 2400 3400
EXISTING GROUND
/ AT STORM CENTERLINE
6900
—*h\“\““~——~—~<::::: ]
| T PROPOSED GRADE 3
3017 0F 460" T 100yr HOL AT STORM CENTERUNE [
RCP @ 0.50%
N \\ ]
TER 65 LF — 38 k60" ELLIPTICAL
| CLASS IV RGP © 0.50%
6890 ] i —
- 14 D—10—R SUMP INLET
STA: 4+56.74
OFFSET: 71.00' R
60" FES TOB (N&S) = $897.57
DATUM ELEV STA: 2+56.74 iy IN == £891.05
6885. 00 OFFSET: 1124.87 L NV O T—=—6330/
INV OUT = |6889.50
16.00 LF — 48]
TYPE 1 STM MH | |12 D410-R SUMP INLET RCP 0 1.007
STA: 2+56.74 STA: §+37.92
OFFSET: 90.15° L OFFSE: 71.00" L ﬂ
RiM—689544 TOB (N&S) = 6895.3¢
INV IN = 6889.96 INV OUT = 6890.41
INV OUT = 6889.66
, EX. 24" WM. CROSSING
o STA: 2+56.74
DUA OFFSET: 36.50' R
BOP (STM) = 6890.12
TOP (CASING) =6881.62
TOP (W.M.) = 6881.16
MARKSHEFFEL ROAD — STORM SEWER 48_CONC. PLUG

STA: 2+56.74
OFFSET: 90.00" R
INV = 6891.21

SCALE: 17 = 50
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DESIGN GROUP
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Shiloh Mesa at Woodmen Heights
Historic Runoff Calculations

i Desif
Dostnaton | P |orRosd|  Su-sesine comments | T
EX-A 2.06
EX-B 3.54
EX-C 19.58
EX-D 6.56
EX-E 18.14
EX-F 6.95
EX-G 3.75
EX-H 5.76
EX-1 4.30
EX-J 14.06
EX-K 9.41
EX-L 1.85
0s-1 4.26
08-2 2.70
0S-3 2.08
o8 g

PP-O 0.78
PP-N 0.69
1 08-1, EX-A 6.32

1-A DP1,E 24.46

2 08-5 323.00

TcFrom CS-5is
3 DP2, EX-D considered 329.56
negligible

4 1-A, DP3, EX-C 373.60

5 DP4, EX-G, PP-O, PP-N 378.82

6 DPS, EX-F 385.77

7 EX-H, EX-| 10.06

8 DP8, DP7, L 397.68
9 EX-K 9.41

Weighted Coefficients CA
L e

T

Overland Time
cA(5) | cA(100)
0.52 0.72
0.89 1.24
4.90 6.85
1.64 2.30
4.54 6.35
1.74 2.43
0.94 1.31
1.44 2.01
1.08 1.94
3.52 4.92
2.35 3.29
0.46 0.65
1.07 1.49
2.43 2.57
1.85
| oaco

0.71

0.62

1.59

6.13
84.60
66.24

77.27
79.53

81.27

2.52

84.25

2.35

Travel Time Intensity Peak Runoff
Travel | Weighted Velocity (fps) T((r?ve!) Final »I(5) l! 100) Q(s) Q(100)
Length (ft)] Slope (%) (min.) T(c) (inthr) | (invhr) (cfs) (cfs)
380 2.5% 25 2.6 8.3 4.4 7.8 2.3 5.8
250 3.0% 25 1.7 23.8 2.8 4.9 24 6.1
2409 1.7% 1.0 40.2 68.4 1.5 2.6 74 17.7
1279 2.4% 2.9 7.4 34.8 2.2 4.0 3.6 9.1
2652 1.9% 29 15.2 41.9 2.0 3.5 9.0 22.5
1017 1.8% 29 5.8 33.2 23 4.1 4.0 9.9
699 2.0% 29 4.0 32.3 2.3 4.1 22 5.4
1212 2.0% 29 7.0 36.2 2.2 3.9 3.1 7.8
710 2.2% 2.9 4.1 37.5 2.1 3.8 2.3 7.3
514 2.0% 2.9 3.0 30.4 2.4 4.3 8.5 214
730 2.6% 2.9 4.2 32.5 2.3 4.1 54 13.6
986 1.7% 29 57 17.8 3.2 5.7 1.5 3.7
207 5.8% 2.9 1.2 28.4 25 4.5 2.7 8.6
5.1 9.1 12.4 23.4
e
2.6 10.8 4.0 7.1 2.8 5.3
2.3 10.5 4.0 7.2 2.5 4.7
2.90 1.19 28.4 25 4.4 4.0 9.8
25 17.7 46.0 1.88 3.34 11.5 28.6
26.4 2.60 4.83 168.1 403.9
2,50 8.53 35.9 201.7 404.0
2.50 17.68 48.0 1.88 3.34 145.0 350.5
2.50 17.68 46.0 1.88 3.34 149.3 359.5
2.50 17.68 46.0 1.88 3.34 152.5 367.6
25 1.8 30.1 242 4.30 8.4 17.0
3.5 12.6 40.9 2.02 3.59 169.9 411.8
32.5 2.31 4.12 5.4 13.6




Rational Calculations
Springs .

Average Channel Velocity

Average Stope for initial Flow

Note:

Q2, Q5 & Q10 are based on C10;
Q25, Q50 & Q100 are based on C100

- (If specific channel vel is used, this will be ignored)
(If Elevations are used, this will be ignored)

Rational 'C' Values
Surface Type 1 Surface Type 2 Surface Type 3 Surface Type 4

C100  Area(SF) C10 C100 Area C10  C100  Area

Rational Calculation Shiloh Mesa Street-Rev 03052012.xIsx

Flow Lengths

00.00;

300.00[0

T

Initial Length True Initial  Channel low True Channel
fi Length ft Length ft

Length ft
402.00
474.00
700.00
3256.00
560.00
3202.00
1275.00
965.00

1275.00

535.00|

1755.00

1386.00

50.00]

7.79)

1.21

00.00 X
00.00f: 560.00
00 00.00f i 144 11617.00]
( 00.00}8 5 240, 12692.00
00.00 ; 025.00]
300.00 14517.00
300.00 3276.00
i 300.00| 5178.72
25.00) 602.72]

3/6/2012



Rational Calculations

trix

Average Channel Velocity Y B . R
Average Slope for Initial Flow DESIGN GROUP
Note:

Q2, Q5 & Q10 are based on C10;

Q25, Q50 & Q100 are based on C100

Initial Flow Channel Flow Rainfall Intensity and Rational Flow Rate
High Point  LowPoint  Average Initial High Point  Low Point  Average Flow Master Velocity Channel i i2 Q2 i5 i i10 Q10 25 Q25 i50 Q50 100 i
Basin Elevation Elevation Slope Tc (min) |Elevation Elevation Slope (ft/s) Tc (min) z@ infhr cfs infhr  iefs: ‘inthr  cfs infhr  cfs infbr  cfs infhr
S : ooy HE 00 0.022 21.10 6986.00] - BUTa Bl 0.060F v R 283 [ 200 2.0 320 3.2] 412 5.8]_4.67 6.6]  4.8072
e . 0.019 10 6977.00) 0 0.025) : 57 577 84 1.0 5 1.6] _3.79| 28] 429 3.2] 44956
: ! T 0.020 .85 6973.00} 1 BUAZ 0! 0.0 o 09 12.03f 338y 64 5 2.4] 339 42| 384 4.8] 4.0194}
e 0.02 .0 6973.00F 3100} 0.018}: : 468 32.29F B35 .24 1 1. 9.8] 256 17.7] _2.91 20.1 3.0419F 21 0]
; . 0.01 22.6. 6973.00} 80 0.0 . s 247 94 ¥ 3 52| 401 93] 455 10.5]  4.7618[0 130
Xt L o . 0.02 21, 6968.00 X il 0.017 : ! 21.78[i7 42 G 42 5] 228 10.4] 2.94 18.8] 333 21.3]  3.4839
i s | Borhon 0.020) 85| 6950001 693000 0.019} e 18.32 % 48 .6 238] _ 4.2] 3.06 75| 3.47 5| 3.6297
e o , o a0k ¥ 0.021 50 6931.001% euginn 0.0 .64 4 175] 7 280 2.7 _3.60 48| 4.08 4| 497671 7
L 1 poafn 933 60 0.019 2.23) 6933.50/ " 651600, 0.01€ ] ? 14.76) 36 1.56 .6 250 4.1 3.22 74| 364 .4l 38155 B8
L . Gh R o] 0.014 9.40 6931.00): 7 692A60; o021l 1 3.21f 63 2.08| 7 330 59| 424 0] 4.81 2| 50369 07
- : - : 9T PR 0.020 9.28 6929.00F 7% 0.0 ! = 36 16.73 500 1.61 258 12.8]  3.32] 212|377 4.0 3.9425[ 254
- - o 170 0.026 .31 6917.00 = GE0IT 0.013F i 20.63f 490 & 23 .2 .07 10.6] 348 2.0 36430F 1726
b 3600 0.032 2.06 932.00 0.025) . e 7.3 Gae] 2.2 X 3.57 14| 460 4] 521 8] 5.4540)
. o f oy 0.024 82 918.00 0] 0.027 [ . 58] 1.2 I 7 1.5 5.96 24| 7.66 .2 .68 X .0861]
e ; ; il 0.024 1.82 917.50}; 0l 0.01 . 1.36 7 1.6 5.96) 2.5 _7.66 3.4 868 X] .086
; e an 0.024 182 6923.00 1500 0.024} 3 0.72 j 7 0.8 5.96] 4| 7.66 18] 868 X] X
i L o § 32300 0,024 1.82 6923.00 0.017 T 0.95 ] 71 [K) 5.9 7| 7.66 2.3] 8. 5 .0
‘ e o BRI 0l Boe0 ap 0.298] 0.78] 9.50 5110 0.018f . 3 201500 371 1.1 5.9 8] 7.66 2.5 .08
e o1 68D e 0.321 0.76 8.50}; 3 0.015 4 1.9 3.71 1.2 5.9 19] 7.66 2.6 .08
: R : . ot { ) 0.017 834 1.00F .2 6858 9| 0023 1.7, 02| 297 47 476] 7.5 6.3 10.9 2
- egianol 100 0.017 1117 1.00 0.023[ ¢ : ) BH] 4100 A 2.50 22 36| 515 55
a0 - 703000k T0030] I BgT T 0s000L - sorRonEE e EGsh I S Tl ZEi969liaes] - 3405
BGHE D 0.022 21.10 6986.00 0.0310 7 9.74[7 30 1.73) 2.7 78 4.3]  3.58) 7.7
0.030] 18. 7030.00); 0.018 e 70 11, g5 1.78]  167. 85 269.3] 3.67] 465.7
0.030 8. 7030.00[7 7 ] 0017 ; 12, 2030 175] 1es. 2.81] 2707 3.61] 4681
0.030 8. 7030.00} © ‘Edie 0.010 , b 25. 540 1.41] 154 2.27] 2473 2.91] _ 416.7)
0.030 8.19 7030.00 a1 0.009) : 27.65[ ¢ ABBAl  1.37] 151, 219] 243.6] 2.82]  410.3
= 0.030 9.09 7030.00}; 0150 0.063[ . ! 4.41 ousa] 201 43 23 8l 416 2.4
) 0.030 42 7030.00: a0 0.00 63} 1.29] 141.7] 2.08] 2275 2.67| 397.
DEE | 0.020 19.54) 6929.00 = ECHZ 0 0.006f n 9, 150 141 2.42 7311 6.9
B9RGE 828100 0.020 18.25) 6929.00 9,00} 0.007F 4, 1.67] 221 2,69 .5 46 56.1
g 924001 692300 0.040 118 6923.00 1 o] 0.020f - ﬂ 1.31 3.71 5.0 5.96 .6 7.66 10.9

Rational Calculation Shiloh Mesa Street-Rev 03052012.xIsx 3/5/2012
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Hydrologic Soil Group—El Paso County Area, Colorado
(Woodmen Heights Commercial Center)
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Hydrologic Soil Group-El Paso County Area, Colorado
(Woodmen Heights Commercial Center)

MAP LEGEND MAP INFORMATION
Area of Interest (AOI) Local Roads Original soil survey map sheets were prepared at publication scale.
D Area of Interest (AOI) Other Roads Viewing scale and printing scale, however, may vary from the

original. Please rely on the bar-scale on each map sheet for proper

Soils map measurements.

i Soil Map Units i .
Source of Map:  Natural Resources Conservation Service

Soil Ratings Web Soil Survey URL:  hitp://websoilsurvey.nrcs.usda.gov
A Coordinate System: UTM Zone 13N
AD This product is generated from the USDA-NRCS certified data as of
B the version date(s) listed below.
B/D Soil Survey Area:  El Paso County Area, Colorado
Survey Area Data:  Version 4, Dec 20, 2006
c
Date(s) aerial images were photographed: 1999
c/ID
The orthophoto or other basi map on which the soil lines were
D

compiled and digitized probably differs from the background
: ‘ imagery displayed on these maps. As a result, some minor shifting
Not rated or not available of map unit boundaries may be evident.

-

Political Features
Municipalities
I Cities

Urban Areas

Water Features
Oceans

o~ Streams and Canals

Transportation
B Rails

Roads
w4 Interstate Highways

US Routes

State Highways

USDA  Natural Resources Web Soil Survey 2.0 8/30/2007
=== conseérvation Service National Cooperative Soil Survey Page 2 of 4
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Hydrologic Soil Group—El Paso County.Area, Colorado

Woodmen Heights Commercial Center

Hydrologic Soil Group

_ Hydrologic Soil Group— Summary by Map Unit — El Paso County Area, Colorado

" Map unitsymbol | Mapunit name Rating Acres in AOI Percent of AOI

19

Blakeland-Fluvaquentic |A 52
Haplaquolls

11.1%

Columbine gravelly A 15
sandy loam, 0 to 3

+
pErCeint SiCPeS

3.3%

71

Pring coarse sandy B 40.3
loam, 3 to 8 percent
slopes

85.6%

Totals for Area of Interest (AOI) 47.0

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Scils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water

transmission.

Group D. Scils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

USDA  Natural Resources Web Soil Survey 2.0
Conservation Service National Cooperative Soil Survey

8/30/2007
Page 30of 4
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i Legend
W 1% annual chance
Sand Creek (100-Year) Floodplain
1% annual chance
(100-Year) Floodway
ZONE A % 0.2% annual chance
T125 ’ ) (500-Year) Floodptain
\
T138 “LIMIT OF ﬂﬁ E\I%
ZONE X DETAILED STYDY
5 MUSTANG P APPROXIMATE SCALE IN FEET
ZONE AE 6960 /20 [ /= STANG PLACE 1000 T 1,000
ZONE X MMW[
J NATIONAL FLOOD INSURANCE PROGRAM
ZONE X a Ll
EL PASO COUNTY gg46 e 6951 S 0
UNINCORPORATED ~ o Ll
AREAS 693 I FLOOD INSURANCE RATE MAP
080059 6931 ZONE 4 g |
5 AE KENOSHA DRIVE EL PASO COUNTY,
4 ‘ COLORADO AND
ZONE X 696 Sand Creek INCORPORATED
AREAS
N
' PANEL 535 OF 1300
6919 ' =) (SEE-MAP INDEX FOR PANELS NOT PRINTED)
[a} <<
. 6913 < Q
6901 6907 2 @« CONTAINS;
. COMMUNITY NUMBER PANEL SUFFIX
q g S e U
Q Z i :
. b g
) 2 <
68885 o 2 = e )
ZONE AE J g0/ REVISED ARAE
68534 & AREA LR
NG TaTatin
_ 2 EAST , WOODMEN ROAD 3"%21%%?%?
g (%o {6878 STE - .= g ’
D& | r o EFFECTIVE DATE:
e 6469 MARKSHEFFEL ROAD . MARCH 17, 1997
ZONE X % 3 6862 Federal Emergency Management Agency
- RZONE X W,

JOINS PANEL 0545




T( APPROXIMATE SCALE IN FEET )

R4 1000 o] 1000
| S — s — 1

NATIONAL FLOOD INSURANCE PROGRm

MUSTANG

FIRM |
FLOOD INSURANCE RATE MAP

EL PASO COUNTY,
COLORADO "AND
INCORPORATED AREAS

ROAD

L MOHAWK  ROAD

PANEL 535 OF 1300

(SEE MAP INDEX FOR PANELS NOT PRINTED)

COCHISE

KENOSHA - ___DRIVE

CONTAINS:
COMMUNITY - NUMBER PANEL' SUFFIX

EL PASO COUNTY,
UMINCORPORATED AREAS 080059 0535 £

ROAD

ROAD

MUSTANG

MAP NUMBER
08041C0535 F
EFFECTIVE DATE:
MARCH 17,1997

ZONE A

" MAVERICK

LMIT OF
LED STUDY

@\

WOODMEN Federal Emergency Management Agency

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Fiood Map Store at www. msc.fema.gov
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WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1
PRELIMINARY/FINAL DRAINAGE REPORT
(Area Runoff Coefficient Summary)

STREETS / DEVELOPED OVERLAND / UNDEVELOPED WEIGHTED
TOTAL
BASIN AREA AREA Cs Cioo AREA Cs Cioo Cs Cioo
(Acres) (Acres) (Acres)
Al 3.74 3.37 0.90 0.95 0.37 0.25 0.35 0.84 0.89
A2 2.51 2.38 0.90 0.95 0.13 0.25 0.35 0.87 0.92
A3 1.22 1.16 0.90 0.95 0.06 0.25 0.35 0.87 0.92
A4 2.76 2.62 0.90 0.95 0.14 0.25 0.35 0.87 0.92
B 1.27 1.21 0.90 0.95 0.06 0.25 0.35 0.87 0.92
C 1.94 1.75 0.90 0.95 0.19 0.25 0.35 0.84 0.89
D 0.65 0.64 0.90 0.95 0.01 0.25 0.35 0.89 0.94
E 1.09 1.04 0.90 0.95 0.05 0.25 0.35 0.87 0.92
F 1.31 0.79 0.90 0.90 0.52 0.15 0.20 0.60 0.62
(Calculated by: VAS
Date: 3/5/2012
Checked by:
MS CIVIL
WHCC 1 FDR Page 1 of 9

3/6/2012



WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1

PRELIMINARY/FINAL DRAINAGE REPORT

HISTORIC DRAINAGE RUNNOFF

From Area Runcoff Coefficient Summary OVERLAND STREET / CHANNEL FLOW Time of Travel (T,)| INTENSITY * |TOTAL FLOWS
BASIN : ;?[E:‘L Cs Cioo Cs Length | Height Tc Length | Slope | Velocity T, TOTAL | Location I; Ligo Qs Qoo
{Acres) From DCM Table 5-1 [(i7] ) (min) [{] (%) (ps) (min) (min) (in/izr) (in/hr) (c.f.s.) (c.f.s.)
A 3.50 0.25 0.35 0.25 100 2 12.6 1000 2.3% 53 3.1 15.8 3.4 6.0 3.0 7.4
B 29.00 0.25 0.35 0.25 100 S 2 12.6 1750 1.8% 47 6.2 18.9 3.1 5.5 225 56.1
C 4.00 0.25 0.35 0.25 100 2 126 1800 2.5% 5.5 5.4 18.1 3.2 5.6 3.2 7.9
SC 11.80 0.25 0.35 0.25 60 20 39 2350 1.4% 4.1 9.5 13.3 3.6 6.5 10.8 26.8
OFF-SITE FLOWS DIVERTED FROM SHILO MESA - SEE REPORT BY MATRIX DESIGN GROUP 2011 - PROJ. NO. 11.469.003
EX-C | 1958 0.25 0.35 0.25 500 10 28.3 2409 1.7% 4.6 8.8 37.1 2.1 3.8 10.5 26.1
EX-D 6.56 0.25 0.35 0.25 500 11 274 1279 2.4% 5.4 39 31.3 2.4 42 3.9 9.7
EX-E 18.14 0.25 0.35 0.25 500 12 26,6 2652 1.9% 4.8 9.2 35.8 2.2 3.9 9.9 24.7
EX-F 6.95 0.25 0.35 0.25 500 11 274 1017° 1.9% 4.8 3.5 30.9 2.4 42 4.1 10.3
EX-G 3.75 0.25 0.35 0.25 500 10 28.3 699 2.0% 49 2.4 30.6 2.4 43 2.2 5.6
0S-5 | 323.00 0.20 0.27 26.4 201.7 | 404.0

MS CIVIL
WHCC I FDR

Page 2 of 9

Calculated by: VAS

Date: 3/5/2012
Checked by:

/6/2012



WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1

PRELIMINARY/FINAL DRAINAGE REPORT

(Area Drainage Summary)

From Area Runoff Coefficient Summary

OVERLAND STREET / CHANNEL FLOW Time of Travel (T,)| INTENSITY * |TOTAL FLOWS
BASIN TAOI,{TE;‘AL Cs Cioo Cs Length | Height Tc Length | Slope | Velocity T, TOTAL | Location I Ti00 Qs Qi
(Acres) From DCM Table 5-1 [(i/] 1) (min) (i1l (%) (fps) (min) (min) (in/hr) (in/hr) (c.f5.) (c.f.s.)
Al 3.74 0.84 0.89 0.25 25 2 4.0 1000 2.5% 5.5 3.0 7.0 4.6 83 14.5 27.5
A2 2.51 0.87 0.92 0.25 25 2 4.0 550 2.5% 5.5 1.7 5.7 49 8.8 10.8 20.3
A3 1.22 0.87 0.92 0.25 10 2 1.9 420 2.5% 5.5 1.3 5.0 5.1 9.1 5.4 10.2
A4 2.76 0.87 0.92 0.25 10 2 1.9 420 2.5% 55 13 5.0 5.1 9.1 12.2 23.1
B 1.27 0.87 0.92 0.25 10 2 1.9 300 1.5% 43 1.2 5.0 5.1 9.1 5.6 10.6
C 1.94 0.834 0.89 0.25 25 2 4.0 350 2.5% 55 1.1 5.1 5.1 9.1 8.2 15.6
D 0.65 0.89 0.94 0.25 10 2 1.9 200 2.0% 4.9 0.7 5.0 5.1 9.1 3.0 5.6
E 1.09 0.87 0.92 0.25 10 2 1.9 350 1.0% 35 1.7 5.0 5.1 9.1 4.8 9.1
F 1.31 0.60 0.62 0.25 25 4 32 600 1.0% 35 2.9 6.0 4.9 8.6 3.8 7.0

MS CIVIL
JaydenF DR, xls

* Intensity equations assume a minimum travel time of 5 minutes.

Page 3 of 9

Calculated by: VAS

Date: 3/5/2012
Checked by:

3/6/2012



WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1
PRELIMINARY/FINAL DRAINAGE REPORT
(Surface Routing Summary)

Intensity * Flow
De.sign .Contrib.uting . Egquivalent | Equivalent | Maximum I 1100 0, 0100
Point(s) Basins/Design Points CA CA 199 Tc
1 A2 2.18 2.31 5.7 4.9 8.8 10.8 20.3
2 A3 1.06 1.12 5.0 5.1 9.1 5.4 10.2
3 B&D 1.68 1.78 5.0 5.1 9.1 8.6 16.2
4 A4 2.39 2.54 5.0 5.1 9.1 12.2 23.1
4H HISTORIC COLLECTED OFF-SITE 85.60 116.60 50.0 1.8 32 152.3 369.4
5 C 1.62 1.73 5.1 5.1 9.1 8.2 15.6
6 E 0.95 1.00 5.0 5.1 9.1 4.8 9.1
7 Al 3.12 3.33 7.0 4.6 8.3 14.5 27.5
7H HISTORIC COLLECTED, A1,A2,F 6.09 6.45 7.0 4.6 8.3 28.2 53.3
8 F 0.79 0.81 6.0 4.9 8.6 3.8 7.0
EXISTING FLOWS ~ ONSITE AND OFFSITE
1* C, DP8 (SHILO MESA) 88.40 120.86 47.7 1.8 33 162.2 394.6
2% DP1, B 95.68 131.06 55.5 1.7 3.0 159.3 388.5
6%* EX-C, THRU EX-G, 0S-5 78.35 106.45 46.0 1.9 33 147.0 355.4

* FROM MATRIX MDDP FOR THE WOODMEN HEIGHTS COMMERCIAL CENTER 2009

** FROM MATRIX MDDP FOR SHILO MESA EXISTING CONDITIONS 2011
* Intensity equations assume a minimum travel time of 5 minutes.
DP - Design Point
EX - Existing Design Point

MS CIVIL
WHCC 1 FDR

FB- Flow By from Design Point
INT- Intercepted Flow from Design Point

Page 4-0f 9

Calculated by: VAS

Date: 3/5/2012

Checked by:

3/6/2012
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MS CIVIL
WHCC 1 FDR

WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1
PRELIMINARY/FINAL DRAINAGE REPOR T

(Storm Sewer Routing Summary)

Intensity* Flow
}l))e'sign .Contrib.uting ‘ Equivalent | Equivalent | Maximum 1, 1100 0, 0 10 Pipe
oint(s) Basins/Design Points CA CA 149 Tc

P1 A2 2.18 2.31 5.7 4.9 8.8 10.8 20.3 24"
P2 1/2 A3, A2 2.71 2.87 5.7 4.9 8.8 13.4 25.2 30"
P3 1/2 A3 0.53 0.56 5.7 4.9 8.8 2.6 4.9 18"
P4 P2 & P3 3.24 343 5.7 4.9 8.8 16.0 30.2 30"
P5 Ad 2.39 2.54 5.0 5.1 9.1 12.2 23.1 30"
P5H HISTORIC COLL. DP D4H 85.60 116.60 50.0 1.8 32 152.3 369.4 60"
P54 P4, P5 5.63 597 5.0 5.1 9.1 28.7 54.3 36"
PSAH HISTORIC COLL. P5H, & P4 88.83 120.03 50.0 1.8 32 158.1 380.3 60"
Pé6 12D,12B 0.84 0.89 5.0 5.1 9.1 4.3 8.1 18"
P7 12D,112B,C 2.46 2.62 5.0 5.1 9.1 12.6 23.8 30"
P74 C 1.62 1.73 5.1 5.1 9.1 8.2 15.6 24"
PS8 P6, P7,P7A 4.92 523 5.1 5.1 9.1 25.0 47.4 36"
P9 SHILOH MESA OUTFALL, & Al 106.67*| 185.4* 60"
P94 Al 3.12 333 7.0 4.6 83 14.5 27.5 36"

P10 P5A, P9 1354 | 239.7 || 3-48"

PI10H HISTORIC COLL. P5AH, & P10 2935 | 619.9 || 3-48"

* FROM MATRIX MDDP FOR SHILO MESA AT WOODMEN HEIGHTS

* Intensity equations assume a minimum travel time of 5 minutes.
DP - Design Point
EX - Existing Design Point

FB- Flow By from Design Point
INT- Intercepted Flow from Design Point

Page I of 1

Calculated by: VAS

Date: 3/5/2012

Checked by:

3/6/2012



WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1
PRELIMINARY/FINAL DRAINAGE REPORT
(Inlet Calculations - Sump Condition)

DP D2 -1/2 BASINC

Total Flow: Qs 4.1 cfs
Qi00 = 7.8 cfs

Maximum allowable ponding depth at sump:

Dmaxs = 0.50'
Dmaxp0 = (.67
Qi = 1.7(Li+1.8(W))(Dmax +w/12)"*

where: W = 3 feet
w = 4 inches

Clogging Factor =  1.25
Li(1.25) Length of inlet opening

i

5-Year Event: 4 foot inlet required

100-Year Event: 4 foot inlet required

(Install a Public 4' D-10-R inlet to accept both 5 yr. & 100 yr.
developed flows at this design point.)

Calculated by: VAS
Date: 3/5/2012
Checked by:

MS CIVIL

WHCC 1 FDR Page 6 of 9 3/6/2012



WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1
PRELIMINARY/FINAL DRAINAGE REPORT
(Inlet Calculations - Sump Condition)

DP D2 - 1/2 BASIN C

Total Flow: Qs 4.1 cfs
Q100 = 7.8 cfs

Maximum allowable ponding depth at sump:

Dmaxs = 0.50'
Dmaxjpo = 0.67'
Qi = 1.7(Li+1.8(W))(Dmax + w/12)"%
where: W = 3 feet
w = 4 inches
Clogging Factor =  1.25
Li(1.25) = Length of inlet opening
5-Year Event: 4 foot inlet required

100-Year Event: 4 foot inlet required

(Install a Public 4' D-10-R inlet to accept both 5 yr. & 100 yr.
developed flows at this design point.)

Calculated by: VAS
Date: 3/5/2012
Checked by:

MS CIVIL -
WHCC 1 FDR Page 7 of 9 3/6/2012



WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1
PRELIMINARY/FINAL DRAINAGE REPORT
(Inlet Calculations - Sump Condition)

DP 3 -12 BASIND & B

I

Total Flow: Qs 4.3 cfs
Q100 = gpcfs

Maximum allowable ponding depth at sump:

Dmax; = 0.50'
Dmax;0 = 0.67
Qi = 1.7(Li+1.8(W))(Dmax +w/12)"*
where: W = 3 feet
w = 4 inches
Clogging Factor =  1.25
Li(1.25) = Length of inlet opening
5-Year Event: 4 foot inlet required

100-Year Event: 4 foot inlet required

(Install a Public 4' D-10-R inlet to accept both 5 yr. & 100 yr.
developed flows at this design point.)

Calculated by: VAS
Date: 3/5/2012
Checked by:

MS CIVIL
WHCC 1 FDR Page 8 of 9 3/6/2012



WOODMEN HEIGHTS COMM. CENTER FIL. NO. 1
PRELIMINARY/FINAL DRAINAGE REPORT
(Inlet Calculations - Sump Condition)

DP 3-12 BASIND & B

Total Flow: Qs 4.3 cfs
Q100 = 8.1 cfs

Maximum allowable ponding depth at sump:

Dmaxs; = 0.50'
Dmaxjpp = 0.67
Qi = 1.7(Li+1.8(W))(Dmax + w/12)'®
where: W = 3 feet
w = 4 inches
Clogging Factor = 1.25
Li(1.25) = Length of inlet opening
5-Year Event: 4 foot inlet required

100-Year Event: 4 foot inlet required

(Install a Public 4' D-10-R inlet to accept both 5 yr. & 100 yr.
developed flows at this design point.)

Calculated by: VAS
Date: 3/5/2012
Checked by:

MS CIVIL
WHCC 1 FDR Page 9 of 9 3/6/2012
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BASIN GEOMETRY:
LENGTH(L) .,

WIDTH (W)

REQUIRED VOLUME TO CREST

OF EMERGENCY SPILLWAY
= 1800 CUBIC FEET PER
ACRE OF DRAINAGE AREA

8" (OR LARGER) PVC PERFORATED
RISER PIPE, PERFORATIONS VERTICALLY
SPACED 4" APART AND SIZED TO DRAIN
VOLUME BELOW EMERGENCY SPILLWAY
IN 40 HOURS (SEE FIGURE $B-2

FOR PERFORATION SIZING)

/"

BASWNS: 13 .27 AC,
C .94 Ac.

D 0.6S AC.

2. 8¢ AC.

X 1, 860 CF/Ac.

lo, A4S0 CF
0.159 Ac-FT

100 YR (OR LARGER)
EMERGENCY SPILLWAY CREST (BEYOND) _

(SHALL BE DESIGNED SO THAT EMBANKMENT

FAILURE SHALL NOT OCCUR IN 100 YR EVENT)

BASIN
EMBANKMENT
30R
FLATTER
> > A T AT=T—=1="" gL?ABFTER
/ / = - 1
== A e RIPRAP
<= N APRON

\ 8" (OR LARGER) PVC OUTLET PIPE
0.5% MIN SLOPE

8" (OR LARGER)
PVC 90° ELBOW

SEDIMENT BASIN

NTS

SEDMENT BASIN NOTES

INSTALLATION REQUIREMENTS

1. SEDIMENT BASINS SHALL BE INSTALLED BEFORE
ANY CLEARING AND/OR GRADING IS UNDERTAKEN.

2. THE AREA UNDER WHICH THE EMBANKMENT IS TO
BE INSTALLED SHALL BE CLEARED, GRUBBED, AND
STRIPPED OF ALL VEGETATION AND ROOT MAT.

3. THE OUTLET OF THE BASIN SHALL BE DESIGNED
TO DRAIN ITS VOLUME IN 40 HOURS.

4. THE OUTLET IS TO BE LOCATED AT THE
FURTHEST DISTANCE FROM THE INLET OF THE
BASIN. BAFFLES MAY BE NEEDED TO INCREASE
THE FLOW LENGTH AND SETTLING TIME.

5. EMBANKMENT MATERIAL SHALL CONSIST OF

SOIL WITH A MINIMUM OF 15% PASSING A #200 SIEVE.
EXCAVATED SOIL CAN BE USED IF IT MEETS THIS
REQUIREMENT.

6. EMBANKMENT IS TO BE COMPACTED TO AT LEAST
90% OF MAXIMUM DENSITY AND WITHIN 2% OF OPTIMUM
MOISTURE CONTENT ACCORDING TO ASTM D 698.

7. WHEN A BASIN IS INSTALLED NEAR A
RESIDENTIAL AREA, FOR SAFETY REASONS, A SIGN
SHALL BE POSTED AND THE AREA SECURED WITH A
FENCE.

MAINTENANCE REQUIREMENTS

1. CONTRACTOR SHALL INSPECT SEDIMENT BASINS
AFTER EACH RAINFALL, AT LEAST DAILY DURING
PROLONGED RAINFALL, AND WEEKLY DURING PERIODS

NO RAINFALL.

2. SEDIMENT BASINS SHALL BE CLEANED OUT
BEFORE SEDIMENT HAS FILLED HALF THE VOLUME

OF THE BASIN.

3. SEDIMENT BASINS SHALL REMAIN OPERATIONAL
AND PROPERLY MAINTAINED UNTIL THE SITE AREA
IS PERMANENTLY STABILIZED WITH ADEQUATE
VEGETATIVE COVER AND/CR OTHER PERMANENT
STRUCTURE AS APPROVED BY THE CITY.

City of Colorado Springs
Stormwater Quality

Figure SB-1
Sediment Basin
Construction Detail and Maintenance

Requirements

3-32
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-~ N
‘ 2 O'Z
Required Area per Row (in”) /
Depth at Outlet (ft) /

1.0 15 | 20 25 | (3.0 ] /35 40 | 45

2 [1504 | 771 | 5.10 3.76 295 [[ 241 | 202 | 173

1 752 | 386 | 255 1.88 148 [[ 121 | 101 | 087

| 06 | 451 231 | 1.53 1.13 089 || 072 [ 061 | 052

g 04 | 3.01 154 | 1.02 0.75 059 | 048 | 040 | 035

S| 0215 [ 077 | 051 0.38 030/ 024 | 020 | 047

g 01 | 075 | 039 | 0.26 0.19 015 | 012 | 0.10 | 0.09

3| 006|045 | 023 [015 0.11 0.09 ] 007 | 006 | 005

2 o004 030 | 015 | 010 0.08 oos ! nos | o004 | 003

% 002 | 015 | 008 | 0.05 0.04 0.03| 002 | 002 | 002

o 001] 008 | 004 | 0.03 0.02 00t | 001 | 001 | 001

TABLE SB-1

Circular Perforation Sizing

\

Stormwater Quality

Hole Diameter Hole Diameter Area per Row (in4)

(in) (in) n=1 n=2 n=3
1/4 0.250 0.05 0.10 0.15

) (G/16) (0.313) 0.08 0.15 (0.23)
) 3/8 0.375 0.11 0.22 0.33
7/16 0.438 0.15 0.30 0.45
1/2 0.500 0.20 0.39 0.59
9/16 0.563 0.25 0.50 0.75
5/8 0.625 0.31 0.61 0.92
11/16 0.688 0.37 0.74 1.11
3/4 0.750 0.44 0.88 1.33
7/8 0.875 0.60 1.20 1.80
1 1.000 0.79 1.57 2.36
11/8 1.125 0.99 1.99 2.98
11/4 1.250 1.23 2.45 3.68
13/8 1.375 1.48 2.97 4.45
11/2 1.500 1.77 3.53 5.30
15/8 1.625 2.07 4.15 6.22
13/4 1.750 2.41 481 7.22
17/8 1.875 2.76 552 8.28
2 2.000 3.14 6.28 9.42

n = Number of columns of perforations
Minimum steel piate thickness | 1/4" [ 5/16" | 3/8"
TABLE SB-2
}
. ) Figure SB-2
City of Colorado Springs Outlet Sizing

Application Techniques and Maintenance

Requirements

3-33
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WOODMEN HEIGHTS COMMERCIAL CENTER FILING NO. 1

EXISTING DRAINAGE PLAN
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ASIN DESIGNATION/LOT NUMBER

EXISTING DESIGN POINT

0 25 50 100
Scale in Feet

200

DRAINAGE BASIN SUMMARY
EXISTING
BASINS
BASIN : MINOR FLOW (cfs): | MAJOR FLOW (cfs):
(5 YR) (100 YR)
A 3.0 7.4
B 22.5 56.1
C 3.2 7.9
SC 10.8 26.8
DESIGN POINTS
DESIGN POINT: MINOR FLOW (cfs): | MAJOR FLOW (cfs):
1 162.2 394.6
2% 159.3 388.5
*

CULVERT ID C1, BASIN B8

CONTRIBUTING AREA = 326 AC.
EXISTING CONDITIONS; Q5=56 CFS, Q100=276 CFS
FUTURE CONDITIONS; Q5=134 CFS, Q100=439 CFS
EXISTING (3) 48" CULVERTS
FUTURE (5) 48" CULVERTS — NOT REQUIRED

WOODMEN HEIGHTS COMM. CNTR

FILING NO. 1
EXISTING DRAINAGE PLAN
JOB NO. 08-017

DATE PREPARED: DEC. 2, 2011
DATE REVISED: MARCH 8, 2012

CIVIL CONSULTANTS, INC.

102 €. PIKES PEAK AVE, STE 306
COLORADO SPRINGS,
COLORADO 80903

v 719.955.5485
I 719, 4448427
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WOODMEN HEIGHTS COMMERCIAL CENTER FILING NO. 1 [oramaegan somazy
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