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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 Drainage Criteria Manual for the City of Colorado Springs and El Paso County. |
accept responsibility for any liability caused by any negligent acts, errors or omissions on my part in
preparing this report.

Scott Brown, PE 45900 Date
For and on behalf of Galloway & Company, Inc.

DEVELOPER'S CERTIFICATION

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

By:

Date
Address: Challenger Communities, LLC
8605 Explorer Dr., Suite 250
Colorado Springs, CO 80920

EL PASO COUNTY

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso
County Engineering Criteria Manual and Land Development Code as amended.

Jennifer Irvine, P.E. Date
County Engineer/ECM Adminstrator

Conditions:
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|. Purpose

The intent of the developer is to make improvements to the Woodmen Frontage Road by expanding
pavement to provide a left turn lane. The purpose of this Drainage Letter is to identify drainage
patterns, locate and identify tributary drainage features and to determine impacts due to the added
imperviousness.

Il. General Description

The site is located in the west half of Section 1, Township 13S, Range 65 West, of the 6" Principal

Meridian, Colorado Springs, El Paso County, State of Colorado. The proposed improvements are

located approximately at the intersection of the north side of Woodmen Frontage Road ROW and

Bent Grass Meadows Drive. The proposed improvements include asphalt widening of the existing

roadway to accommodate the construction of a left turn lane along Woodmen Frontage Road

traveling eastbound while providing a lane to continue westbound. Please include surrounding
developments

The existing soil type within the proposed site as determined by the NRC> vveu Sun survey 1or el

Paso County Area consists of Columbine gravelly sandy loam which is defined as having a hydrologic

soil group of A. See soils map included in Appendix A.

lll. Previous Reports

The proposed site has been included in other drainage studies in the past. Below is the list of the
existing reports pertaining to this site and adjacent sites.

1. Final Drainage Report Latigo Business Center Filing No. 2, by Kiowa Engineering
Corporation, July 15, 2008.

2. Final Drainage Report Falcon Meadows at Bent Grass Filing No. 1, by Galloway & Company,
Inc., September 2021 (review in progress)

I\VV. Design Criteria

Hydrology calculations were performed using the City of Colorado Springs/El Paso County Drainage
Criteria Manual, as revised in November 1991 and October 1994 with County adopted Chapter 6 and
Section 3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as
revised in May 2014.

The drainage calculations were based on the criteria manual Figure 6-5 and IDF equations to determine
the intensity and are listed in Table 1 below.

Table 1 - Precipitation Data

Return Period | One Hour Depth (in). | Intensity (in/hr)
5-year 1.50 5.17
100-year 2.52 8.68

Galloway & Company, Inc. Page 2 of 5
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The rational method was used to calculate peak flows as the tributary areas are less than 100 acres. The
rational method has been proven to be accurate for basins of this size and is based on the following
formula:

Q=CIA
Where:

Q = Peak Discharge (cfs)

C = Runoff Coefficient

| = Runoff intensity (inches/hour)
A = Drainage area (acres)

The runoff coefficients are calculated based on land use, percent imperviousness, and design storm for
each basin, as shown in the drainage criteria manual (Table 6-6). Composite percent impervious and C
values were calculated using the residential, streets, roofs, and lawns coefficients found in Table 6-6 of
the manual.

The 100-year event was used as the major storm event and the 5-year event was used as the minor
event.

Include existing drainage map in appendix
V. Existing Drainage Conditions Address how flows are conveyed across

driveways and discuss any existing
Design Point 1 (0.66 AC, Qs = 1.7 cfs, Q00 = 3.6 cfs): is located or jnfrastructure utilitzed.
Road. The flows shown are from the northern portion of the Woodmic.i 1 uiiage 1vouu winern niviauc
pavement and grass area. Flows infiltrate the grassed buffer in the minor events and will flow east in the
major storm event into the proposed channel along Woodmen Frontage Road.

VI. Four Step Process

The Four Step Process is used to minimize the adverse impacts of urbanization and is a vital component
of developing a balanced, sustainable project. Below identifies the approach to the four-step process:

1. Employ Runoff Reduction Practices
The proposed roadway improvements use Low Impact Development (LID) practices to reduce runoff
at the source. All runoff is routed through the pervious areas along side the roadway.

2. Implement BMPs That Provide a Water Quality Capture Volume with Slow Release
This step utilizes formalized water quality capture volume to slow the release of runoff from the site.
There is no water quality being proposed with the associated roadway improvements. Per Section
1.7.1.B of the El Paso County Stormwater Quality Policy & Procedures, since the site is less than 1
acre, is not a sensitive or high-risk site, and does not directly discharge into State Waters, it is
excluded from any water quality requirements.

Galloway & Company, Inc. Page 30f5
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3. Stabilize Drainageways
The surrounding drainageways will not undergo any stabilization for the development of this project.

4. Implement Site Specific and Other Source Control BMPs
Since this project only includes roadway work with no curb and gutter, the potential use of source
control BMP’s is limited. All runoff however, will be conveyed through native grass buffers and an
existing native grass channel to promote infiltration and pollutant removal.

VII. Proposed Drainage Conditions

Drainage patterns shall remain as the existing drainage patterns

Design Point 1 (0.66 AC, Qs = 3.0 cfs, Qo0 = 5.7 cfs): is located on the northside of Woodmen Frontage
Road near the northwestern corner of the intersection of the Woodmen Frontage Road and Bent Grass
Meadows Drive. The flows shown are from the northern portion of the Woodmen Frontage Road which
include the proposed turn lane and the additional pavement. Flows from the proposed improvements
runoff in an eastward direction, onto the existing grass buffer, to the intersection where flows enter into
the existing curb and gutter and are routed downstream via this curb and gutter to the existing 10-foot
type ‘R’ inlet located on the west side of Bent Grass Meadows Drive. Flows are captured by the existing
10-foot type ‘R’ inlet. Emergency overflow will overtop the centerline of Bent Grass Meadows Drive and to
the existing 5-foot type ‘R’ inlet located on the east side of Bent Grass Meadows Drive. Should both inlets
become clogged, emergency overflow will be conveyed downstream and around the end of the existing
curb and gutter, into the existing channel along the north side of Woodmen Frontage Road.

VIII. Proposed Channel Improvements

No channel improvements are anticipated.  If swale is being gsed to convey
flows between driveways, include

IX. Proposed Water Quality  discussion of it here.

There is no water quality being proposed with the associated roadway improvements. Per Section 1.7.1.B
of the El Paso County Stormwater Quality Policy & Procedures, since the site is less than 1 acre, is not a
sensitive or high-risk site, and does not directly discharge into State Waters, it is excluded from any water
quality requirements.

IX. Maintenance

It is recommended to maintain the existing grass buffer with regular mowing when necessary along
Woodmen Frontage Road.

X. Wetland mitigation

No wetlands are located on the site

XI. Floodplain Statement

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map number
08041C0553G, effective December 7, 2018, there is no floodplain in the project area. A copy of the FIRM
Panel is included in Appendix A.

Galloway & Company, Inc. Page 4 of 5
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XIl. Drainage/Bridge Fees and Credits/Reimbursements

Since there is no land being platted with this development, drainage and bridge fees are not required.

XIV. Conclusions

This report for the proposed roadway improvements to Woodmen Frontage Road between Bent Grass
Meadows Drive and Falcon Meadows Blvd has been prepared using the criteria and methods as
described in the El Paso County Drainage Criteria Manual. Although the roadway improvements will
result in slightly higher runoff and an added 0.13 acres of imperviousness area to the roadside grass
buffer and downstream channel, there will be minimal impact on the downstream infrastructure.

VI. References

1. City of Colorado Springs/County of El Paso Drainage Criteria Manual, October 1991.

Drainage Criteria Manual, Volume 2, City of Colorado Springs, November 2002.

3. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, January 2016
(with current revisions).

4. Final Drainage Report Latigo Business Center Filing No. 2, by Kiowa Engineering Corporation,
July 15, 2008.

5. Final Drainage Report Falcon Meadows at Bent Grass Filing No. 1, by Galloway & Company,
Inc., September 2021 (review in progress)

n
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Hydrologic Soil Group—EI Paso County Area, Colorado
(Woodmen Frontage Road Turn Lane)
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Hydrologic Soil Group—EI Paso County Area, Colorado

Woodmen Frontage Road Turn Lane

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
19 Columbine gravelly A 1.0 100.0%
sandy loam, 0 to 3
percent slopes
Totals for Area of Interest 1.0 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils 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. Soils 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.

Rating Options

Aggregation Method: Dominant Condition

USDA

=0
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/10/2021
Page 3 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado Woodmen Frontage Road Turn Lane

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 11/10/2021
== Conservation Service National Cooperative Soil Survey Page 4 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado

(Woodmen Frontage Road Turn Lane)

Area of Interest (AOIl) o C
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Soil Rating Polygons
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 11, 2018—Oct
20, 2018

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/10/2021
Page 2 of 4
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Woodmen Frontage RT Lane
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Galloway & Company, Inc.

BASIN SUMMARY TABLE

Tributary Area te Qs Q100
Sub-basin (acres) Cs Cioo (min) (cfs) (cfs)

Existing Condition

X1 | 066 | 057/ | 066 | 753 | 17 | 36

Proposed Condition

Al | 066 | 09 | 096 | 500 | 30 | 57

Page 1 of 1



Woodmen Frontage RT Lane

11/12/2021

Subdivision:

COMPOSITE % IMPERVIOUS CALCULATIONS

Project Name:

Woodmen Frontage RT Lane

Location: CO, El Paso County Project No.: CNL024
Calculated By: MJP
Checked By: SMB
Date: 11/12/21
Paved Roads Lawns Roofs Basins Total
. Weighted Weighted Weighted | Weighted %
0, 0, 0,
Basin ID Total Area (ac) | % Imp. | Area (ac) % Imp. % Imp. | Area (ac) % Imp. % Imp. | Area (ac) % Imp. Imp.
Existing Condition
X-1 0.66 100 | 053 | 803 | 2 | o013 | o4 100 | o000 | o000 | 80.7
Proposed Condition
A-1 0.66 100 | o066 | 1000 | 2 | o000 [ 00 100 [ o000 [ o000 | 1000

Galloway & Company, Inc.

Page 1 of 1



Woodmen Frontage RT Lane

11/12/2021
STANDARD FORM SF-2
TIME OF CONCENTRATION
Subdivision: Project Name: Woodmen Frontage RT Lane
Location: CO, El Paso County Project No.: CNL024
Calculated By: MJP
Checked By: SMB
Date: 11/12/21
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK
DATA (T) (Ty) (URBANIZED BASINS) FINAL
BASIN D.A. Hydrologic | Impervious Cioo Cs L S T L S Cv VEL. T, COMP. T, TOTAL Urbanized T, Te
D (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) _[LENGTH (FT) (MIN) (MIN)
X-1 0.66 A 80.7 0.66 0.57 30 1.5 4.6 425 1.5 20.0 2.4 2.9 7.5 455.0 12.5 7.5
A-1 0.66 A 100.0 0.96 0.90 30 1.5 1.8 425 1.5 20.0 2.4 2.9 4.6 455.0 12.5 5.0
NOTES:

T; = (0.395%(1.1 - C5)*(L)"0.5)/((S)"0.33), S in ft/ft
T=L/60V (Velocity From Fig. 501)
Velocity V=Cv*S"0.5, S in ft/ft

Tc Check = 10+L/180
For Urbanized basins a minimum T, of 5.0 minutes is required.

For non-urbanized basins a minimum T, of 10.0 minutes is required

Galloway & Company, Inc.

Page 1 of 1



Woodmen Frontage RT Lane
11/12/2021

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Woodmen Frontage RT Lane

Subdivision: Project No.: CNL024
Location: CO, El Paso County Calculated By: MJP
Design Storm: 5-Year Checked By: SMB
Date: 11/12/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
—~ m
g | 8 2
- w ) ; 2 I
= © 2 = (=%
S —~ = o | 4 | £
STREET g a 3 8 = . - . S g T S o | € S REMARKS
c = < | = = < = w = < ° > S| = < S lols | g%
= £ = 5] E ~ < £ E =~ < L2 2 ] = 2 5| 8 £
o @ il c ~ < c KA ~ < c o 53 o a 53 2 c o S
@ o] <4 = o ¥ = o ¥ = o = ] o =3 @ ] =
[a} o < 14 = O = o = O = o N () [a) 0 o — > =
Existing
1 X-1 0.66| 0.57 7.5 0.38 4.53 1.7
Proposed
1 A-1 0.66] 0.90[ 5.0/ 0.59 5.10 3.0

Galloway & Company, Inc.

Page 1 of 1



Woodmen Frontage RT Lane
11/12/2021

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name:

Woodmen Frontage RT Lane

Subdivision: Project No.: CNL024
Location: CO, El Paso County Calculated By: MJP
Design Storm: 100-Year Checked By: SMB
Date: 11/12/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
3 2
£ . el g 7
STREET 8 a 3 § == = = S L_EL £ |le E 2 :j; N REMARKS
= = < = =1 < = = ] < = = ~ pot c ~ %] < = =
21 & @ el £ | % £ s | & 2| £ & g1 8|2 8|a]2|8]|E
2 2 o 5 5 < £ = S < £ = S 2 |l o |lels|s |
o fos] < [v4 = O = o = O = o (%] (7] o (%] a I E
Existing
1 X-1 0.66| 0.66 7.5 0.44 8.07 3.6
Proposed
1 A-1 0.66| 0.96 5.0 0.63 9.09 5.7|

Galloway & Company, Inc.

Page 1 of 1
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Drainage Map



H:\Challenger Homes Inc\CO, Falcon - CLH000024 - WFR Turn Lane\OCIV\Drain Reports\Prop\Exhibit\CLH24_Imperviouness Exhibit.dwg - Brady Shyrock - 1/10/2022

Please include existing drainage map

Yes, and this area
is in the Sand
Creek basin

LOT 1 THE MEADOWS FIL NO 1 LOT 2 LATIGO BUSINESS CENTER FIL NO 1

How do flows cross driveways? Break
into smaller basins to be able to
address flows at driveways.

Looks like this pofion
flows to the west. Please
add as separate basin.

—_—— — - —

If roadside swale is being
used to direct flow, include
design in appendix to ensure
it is big enough to convey the
flow.

PROPOSED PAVING—\

_ e — — — —

_— T —

_— s s >

=
Label all existing

storm structures

If this is where flows end up,

[ — =< '| include description of existing - T -
| | channel and it's ultimate ohe -~
| = Label all existing outflow in report - e
S ' storm structures ~ 7 -
[ = \ "\ - — P - _ -
T = _ - -
| = ‘ -
| ﬁ / = (6900 — — T ////
o \ - LOT 2 LATIGO BUSINESS=& RESEARCH CENTER FIL NO 1, EX
| \ — \ P <~ THAT PT OF LOT-Z CONV BY REC #202037773, EX PART PLATIED
[ & INTO #12007 — LATIGO BUS/NESS/CENTEI;? FIL NO 1
/ | m 4 o /d =
. < > R — T
\ s . - Verify direction of
. N This appears to be a
. N - low spot. How does it —
. - drain?
Wy o [
~ 7 o
5\-\ e T .
T = m————
= & =& £ F B B B B E B BN B B = B & i
L= : B L oY ———
e e S ST S S e e — SSS%S%S%@W%;%6@69OO‘—F*?$
Does this area flow to the "grassy" If any flows are directed

as stated in the report or to the inlets
which look like a sump. If they do
not reach the inlets, address how

towards inlets, provide
analysis to ensure inlets
and pipe still function

EXISTING PROPERTY LINE

EXISTING ADJACENT PROPERTY LINE
EXISTING MAJOR CONTOUR
EXISTING MINOR CONTOUR
PROPOSED MAJOR CONTOUR
PROPOSED MINOR CONTOUR

BASIN BOUNDARY
PROPOSED RUNOFF FLOWLINE

flows are conveyed across/under the adequately.
driveway.
BASIN SUMMARY TABLE
Tributary Area te Qs Q100 - 4 — — — —
Sub-basin | (acres) Cs Ci1o00 (min) (cfs) (cfs)
Existing Condition 6941
x1 | o6 | o057 | o066 | 753 | 17 | 36 6940
Proposed Condition 6939
A1 | oes | 09 | 09 | 50 | 30 | 57
Il N N N .
m
I\
0.139—7 71
0.41,| acres

A\

BASIN DESIGNATION

5-YEAR RUNOFF IN CUBIC FEET PER SECOND

BASIN AREA IN ACRES
100-YEAR RUNOFF IN CUBIC FEET PER SECOND

DESIGN POINT

A
N

0 20 40

A -

SCALE: 1"=40'

CAUTION — NOTICE TO CONTRACTOR

sy

Galioway

6162 S. Willow Drive, Suite 320
Greenwood Village, CO 80111
303.770.8884
GallowayUS.com

COPYRIGHT

THESE PLANS ARE AN INSTRUMENT OF SERVICE
AND ARE THE PROPERTY OF GALLOWAY, AND MAY
NOT BE DUPLICATED, DISCLOSED, OR REPRODUCED
WITHOUT THE WRITTEN CONSENT OF GALLOWAY.
COPYRIGHTS AND INFRINGEMENTS WILL BE
ENFORCED AND PROSECUTED.

PUBLIC IMPROVEMENT CONSTRUCTION PLANS

WOODMEN FRONTAGE RD. TURN LANE

FOR
BENTGRASS MEADOW DR. & WOODMEN FRONTAGE RD.

CHALLENGER COMMUNITIES, LLC
FALCON, CO 80831 EL PASO COUNTY

1. ALL UTILITY LOCATIONS SHOWN ARE BASED ON MAPS PROVIDED
BY THE APPROPRIATE UTILITY COMPANY AND FIELD SURFACE
EVIDENCE AT THE TIME OF SURVEY AND IS TO BE CONSIDERED AN
APPROXIMATE LOCATION ONLY. IT IS THE CONTRACTOR'S
RESPONSIBILITY TO FIELD VERIFY THE LOCATION OF ALL UTILITIES,
PUBLIC OR PRIVATE, WHETHER SHOWN ON THE PLANS OR NOT,
PRIOR TO CONSTRUCTION. REPORT ANY DISCREPANCIESTO THE
ENGINEER PRIOR TO CONSTRUCTION.

Know whatsbelow.
Call vefore you dig.

# Date Issue / Description Init.
Project No: CLH24
Drawn By: MP
Checked By: SMB

Date:

01/10/22

2. WHERE A PROPOSED UTILITY CROSSES AN EXISTING UTILITY, IT IS THE CONTRACTOR'S
RESPONSIBILITY TO FIELD VERIFY THE HORIZONTAL AND VERTICAL LOCATION OF SUCH EXISTING
UTILITY, EITHER THROUGH POTHOLING OR ALTERNATIVE METHOD. REPORT INFORMATION TO
THE ENGINEER PRIOR TO CONSTRUCTION.



CDurham
Text Box
Please include existing drainage map

CDurham
Text Box
How do flows cross driveways? Break into smaller basins to be able to address flows at driveways.

CDurham
PolyLine

CDurham
Callout
Verify direction of these flow arrows.

CDurham
PolyLine

CDurham
PolyLine

CDurham
Callout
Label all existing storm structures

CDurham
Callout
Label all existing storm structures

CDurham
Callout
Looks like this portion flows to the west. Please add as separate basin.

CDurham
Callout
Does this area flow to the "grassy" as stated in the report or to the inlets which look like a sump. If they do not reach the inlets,  address how flows are conveyed across/under the driveway.

CDurham
Text Box
If any flows are directed towards inlets, provide analysis to ensure inlets and pipe still function adequately. 

CDurham
Callout
This appears to be a low spot. How does it drain?

CDurham
Callout
If this is where flows end up, include description of existing channel and it's ultimate outflow in report

CDurham
Callout
If roadside swale is being used to direct flow, include design in appendix to ensure it is big enough to convey the flow.

dsdrice
Callout
Yes, and this area is in the Sand Creek basin


