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Design 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 County for drainage reports and said report is in 
conformity with the applicable 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. 
 
_______________________________________            _______________ 
Michael Thompson, P.E. #0057768 Date 
 
 
Owner/Developer’s Statement: 
 
I, the owner/developer have read and will comply with all of the requirements specified in this 
drainage report and plan. 
 
_______________________________________        _______________ 
Andy Noah, Manager Date 
RB American Group, LLC 
6200 Oak Tree Blvd. 
 
 
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 Administrator 
 
Conditions: 
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1.0 DRAINAGE NARRATIVE: 

1.1 Introduction 

The site is located near the southwest corner of Woodmen Road and Meridian Road in El Paso 
County, CO within the Falcon Highlands Market Place commercial subdivision. The subject 
property has been platted as Lot 2 within the FHMP Filing No. 1B and has been assigned an 
address of 11775 Meridian Market View; Falcon, Colorado. The proposed improvements will 
include a ±2,579 square-foot Arby’s fast-food restaurant building along with its associated parking, 
drainage, and utility infrastructure. It should be noted that there is no floodplain onsite and that the 
project site is in the CWHS1400 Falcon Drainage Basin. Onsite soil types for the project site involve 
“Blakeland-Fluvaquentic Haplaquolls – 9”. 

Stormwater quality and detention has been master planned for the subject site’s proposed 
improvements and the overall calculations for the entire commercial subdivision has been provided 
in the appendix of this report. Applicable pages from the “Falcon Highlands Market Place Filing No. 
1B Preliminary and Final Drainage Letter” prepared by URS (October 18, 2005) can be found in 
Appendix D. 

1.2 Zoning Status 

The site is currently zoned CR, Commercial Regional Zoning District. 

2.0 EXISTING CONDITIONS: 

The existing site is currently a vacant 1.14-acre ‘pad-ready’ commercial outlot that mainly consists 
of grass vegetation with an east/west access drive at the north end of the property. The ground 
cover over the existing site generally directs stormwater runoff from north to south into a master 
planned storm sewer system located in the Meridian Market VW right-of-way. Stormwater is 
collected by the existing storm sewer system and then directed to an existing wet stormwater quality 
detention pond (Pond ‘MN’ in the master planned report) that is located just south of the subject 
site and across Meridian Road.  

3.0 PROPOSED CONDITIONS 

The proposed project includes a land disturbance of ±0.80 acres which involves the development 
of the new ±2,579 square-foot Arby’s fast-food restaurant building along with its associated parking, 
drainage, and utility infrastructure. Stormwater will travel via overland flow from north to south, just 
as it does in the existing condition, and then will be collected by a new on-site storm sewer system. 
The new on-site storm sewer system will be routed to an existing 24” RCP stub at the southeast 
corner of the site. Stormwater will then travel to the existing wet detention pond (Pond MN), which 
also treats the proposed runoff with its stormwater quality features, and ultimately discharge into 
Black Squirrel Creek. The proposed improvements are in compliance with all previously studied 
drainage letters and plans, which is explained below. 

Stormwater detention and stormwater quality calculations are not required for the proposed 
development being that the project site’s improvements fall into an already master planned 
drainage analysis for the existing commercial development. The project site, Lot 2 of the Falcon 
Highlands Market Place Filing No. 1B, falls within master planned drainage basin D-24, which was 
designed with a weighted runoff coefficient of C=0.90 in a 5-year storm event and C=0.95 in a 100-
year storm event. The post-developed improvements generate a runoff coefficient of C=0.58 in the 
proposed condition. The proposed runoff coefficient is significantly lower than that in the 
master planned report; therefore, the existing wet pond is adequately sized for the post-
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developed improvements. Please note that all proposed and existing comparison 
calculations can be found in the Appendix of this letter. 

The proposed onsite storm sewer system will include 118 linear feet of 12-inch diameter RCP and 
20 linear feet of 15-inch diameter RCP that will connect to an existing 24-inch diameter RCP storm 
run. We are proposing to set a beehive inlet manhole over the existing 24-inch storm pipe stub 
while setting two curb inlets (an Inlet Type C and a Curb Inlet Manhole) in the new pavement to 
collect surface runoff. The existing wet detention pond in which the proposed surface runoff will 
flow into is adequately functioning; however, any noticeable signs of pond disfunction, inlet/orifice 
clogging, etc. will be brought to the owner’s attention and addressed before construction is 
complete. 

4.0 WATER QUALITY  

The proposed improvements will result in an impervious area lot coverage of approximately 59%. 
The calculated water quality control volume (WQCV) from the proposed improvements equals 0.23. 
The overall development was designed with a master planned WQCV of 0.49. The proposed value 
is significantly less than that in the master planned report for the overall Falcon Highlands Market 
Place commercial development and therefore suggests that water quality is being adequately 
provided by the overall development. Narrative and calculation can be found in the overall 
development Stormwater Report.  

5.0 CHANNEL PROTECTION 

None Required 

6.0 FLOOD PROTECTION 

None Required 

7.0 DRAINAGE FEES 

There are no drainage fees due at this time because they were paid with the original plat of the 
existing Falcon Highlands Market Place commercial development. Drainage fees will not be 
assessed with this Site Development Application. 

8.0 SUMMARY: 

In summary, this report establishes that the proposed improvements will present no adverse 
impacts to the subject site and/or the surrounding properties. The Four-Step Process outlined in 
ECM I.7.2. has been followed per each step’s explanation below: 

Step 1: The master drainage letter for the existing Falcon Highlands Marketplace Development 
stated that the project site was planned for more impervious area than what is being proposed. 
Therefore, it can be stated that the proposed improvements and reduction in impervious area from 
the master plan for the 1.14-acre subject site will be beneficial to the existing commercial 
development 

Step 2: The existing Arby’s site will be stabilized via temporary/permanent seeding along with 
landscape mulch and rock. The implementation of a landscape plan will help stabilize the site 
improvements. The existing wet pond has been master planned for water quality to control 
pollutants from the commercial development with natural channels. 
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Step 3: The WQCV calculation can be viewed in Appendix C and is explained in Section 4 of this 
report. The proposed WQCV for the subject site is less than that of master planned value. 

Step 4: Any onsite spills will be controlled immediately. The necessary maintenance and 
procedures are described in the projects SWMP. 

9.0 APPENDIX: 
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A. Site Maps 
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Source of Map: Natural Resources Conservation Service
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This product is generated from the USDA-NRCS certified data as 
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Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020

Soil map units are labeled (as space allows) for map scales 
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The orthophoto or other base map on which the soil lines were 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

9 Blakeland-Fluvaquentic 
Haplaquolls

1.3 100.0%

Totals for Area of Interest 1.3 100.0%

Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2020
Page 3 of 3
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B. Existing Conditions
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Hamilton Designs Project No.: 2019-0246 By: KPB
Project Name: Arby's - Falcon | El Paso County, CO Date 10/09/20
Description: Composite C Computation

Rational Method runoff coefficients
All watertight roof surfaces ………. 0.90
Pavement ………. 0.90
Gravel ………. 0.80
Slightly perivous soil (with turf) ………. 0.25

(ft2) (ft2) (ft2) (ft2) (ft2) (acres) (ft2)

0 5,920 0 43,790 49,710 1.141 0.33

(ft2) (ft2) (ft2) (ft2) (ft2) (acres) (ft2)

2,579 26,628 0 20,503 49,710 1.141 0.63

Percent Impervious
Basin EX 12%
Basin PR 59%

EX
All watertight 

surfaces Pavement

PR
All watertight 

surfaces Pavement Gravel

Composite CGravel

Composite C

Total Total

Pervious soil / 
turf Total Total

Pervious soil / 
turf

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Composite C Worksheet
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Hamilton Designs Project No.: 2019-0246
Project Name: Arby's - Falcon | El Paso County, CO By:
Description: Time of Concentration Date:

L = length, feet Roughness coefficients (Manning's n) for sheet flow * 
S = slope, percent Smooth surfaces, concrete, asphalt, gravel, or bare soil ………. 0.011
n = Manning's roughness coefficient Fallow (no residue) ………. 0.050
Tt = travel time, hours Grass, short prairie ………. 0.150
Tc = time of concentration, minutes Grass, dense grass ………. 0.240

V = velocity, feet per second Woods, light underbrush ………. 0.400
* Table 3-1, TR-55, Second Ed., June 1986

2-year, 24-hour rainfall = 2.64 inches
minimum Tc = 5.0 minutes

L S n Tt L S n Tt L S paved/ unpaved V Tt L V Tt

EX 66 2.0 0.150 7.74 34 2.0 0.011 0.56 242 1.0 Unpaved 1.6 2.50 10.8
PR 54 2.0 0.150 6.59 46 2.0 0.011 0.72 155 1.1 Paved  2.1 1.21 8.5

10/16/20
KPB

Tc
Basin 
Name

Overland Flow, (1) Overland Flow, (2) Shallow Concentrated Flow Channel Flow

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Time of Concentration
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Hamilton Designs Project No.: 2019-0246 By: KPB
Project Name: Arby's - Falcon | El Paso County, CO Date 10/16/20
Description: Rational Runoff Method

Rational Runoff Method, Q = CiA
C = composite C
i = rainfall intesity, inches per hour

A = area, acres
Q = runoff peak flow rate, cubic feet per second

2-Year 0.28 10.8 3.50 1.141 1.12
10-Year 0.28 10.8 5.30 1.141 1.69
100-Year 0.28 10.8 7.53 1.141 2.41

2-Year 0.58 8.5 3.89 1.141 2.58
10-Year 0.58 8.5 5.85 1.141 3.87
100-Year 0.58 8.5 8.25 1.141 5.46

Peak Runoff 
Rate

Time of 
Concentration

Rainfall 
Intensity Area

EX
Rainfall Event Composite C

Area
Peak Runoff 

Rate

PR
Rainfall Event Composite C

Time of 
Concentration

Rainfall 
Intensity

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Rational Runoff Method
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C. Proposed Conditions
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Hamilton Designs Project No.: 2019-0246 By: KPB
Project Name: Arby's - Falcon | El Paso County, CO Date 10/09/20
Description: Composite C Computation

Rational Method runoff coefficients
All watertight roof surfaces ………. 0.90
Pavement ………. 0.90
Gravel ………. 0.80
Slightly perivous soil (with turf) ………. 0.25

(ft2) (ft2) (ft2) (ft2) (ft2) (acres) (ft2)

0 5,920 0 43,790 49,710 1.141 0.33

(ft2) (ft2) (ft2) (ft2) (ft2) (acres) (ft2)

2,579 26,628 0 20,503 49,710 1.141 0.63

Percent Impervious
Basin EX 12%
Basin PR 59%

EX
All watertight 

surfaces Pavement

PR
All watertight 

surfaces Pavement Gravel

Composite CGravel

Composite C

Total Total

Pervious soil / 
turf Total Total

Pervious soil / 
turf

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Composite C Worksheet
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Hamilton Designs Project No.: 2019-0246 By: KPB
Project Name: Arby's - Falcon | El Paso County, CO Date 10/16/20
Description: Rational Runoff Method

Rational Runoff Method, Q = CiA
C = composite C
i = rainfall intesity, inches per hour

A = area, acres
Q = runoff peak flow rate, cubic feet per second

2-Year 0.28 10.8 3.50 1.141 1.12
10-Year 0.28 10.8 5.30 1.141 1.69
100-Year 0.28 10.8 7.53 1.141 2.41

2-Year 0.58 8.5 3.89 1.141 2.58
10-Year 0.58 8.5 5.85 1.141 3.87
100-Year 0.58 8.5 8.25 1.141 5.46

Peak Runoff 
Rate

Time of 
Concentration

Rainfall 
Intensity Area

EX
Rainfall Event Composite C

Area
Peak Runoff 

Rate

PR
Rainfall Event Composite C

Time of 
Concentration

Rainfall 
Intensity

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Rational Runoff Method
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Hamilton Designs Project No.: 2020-0246 By: KPB
Project Name: Arby's I Falcon, CO Date 12/15/20
Description: Composite C Computation - Storm Structure Basins

Rational Method runoff coefficients
All watertight roof surfaces ………. 0.90
Pavement ………. 0.90
Gravel ………. 0.80
Slightly perivous soil (with turf) ………. 0.25

(ft2) (ft2) (ft2) (ft2) (ft2) (acres) (ft2)

2,579 10,494 0 4,076 17,149 0.394 0.75

(ft2) (ft2) (ft2) (ft2) (ft2) (acres) (ft2)

0 14,311 0 5,635 19,946 0.458 0.72

(ft2) (ft2) (ft2) (ft2) (ft2) (acres) (ft2)

0 0 0 1,992 1,992 0.046 0.25

Total Total Composite C100
All watertight 

surfaces Pavement Gravel
Pervious soil / 

turf

102
All watertight 

surfaces Pavement

101
All watertight 

surfaces Pavement Gravel

Composite CGravel

Composite C

Total Total

Pervious soil / 
turf Total Total

Pervious soil / 
turf

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Composite C Worksheet - Storm Basins
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Hamilton Designs Project No.: 2020-0246
Project Name: Arby's - Falcon, CO By: KPB
Description: Proposed Conditions - Storm Sewer Sizing Worksheet Date 12/15/20

Design Storm Frequency = 10-year
Manning's n = 0.013

Increment Total To Upper 
End In Section Flowing Full Design Flow U/S 

Structure
D/S 

Structure
U/S 

Structure
D/S 

Structure
U/S 

Structure D/S Structure

U/S D/S (ft) (acres) (acres) Increment Total (min) (min) (in/hr) (cfs) (ft) % (cfs) (ft/s) (ft/s) (ft) (ft) (ft) (ft) (ft) (ft)

102 101 118 0.39 0.39 0.75 0.30 0.30 5.00 0.46 6.98 2.06 1.00 0.89 3.37 4.29 - 6871.40 6869.55 6867.40 6866.35 2.83 2.03

101 100 20 0.46 0.85 0.72 0.33 0.63 5.46 0.09 6.81 4.26 1.25 0.50 4.58 3.73 - 6869.55 6869.50 6866.10 6866.00 2.01 2.06

100 EX 47 0.05 0.90 0.25 0.01 0.64 5.55 0.15 6.77 4.31 2.00 0.50 16.04 5.11 - 6869.50 6869.53 6865.48 6865.24 1.77 2.04

RIM ELEVATION INVERT ELEVATION COVER

Note: The Storm Run from Str. 100 to Str. EX is an Existing 24" RCP Stub.

STRUCTURE LENGTH

DRAINAGE AREA "A"
RUNOFF 

COEFFICIENT 
"C"

"A" x "C"

FLOW TIME
RAINFALL 
INTENSITY

TOTAL 
RUNOFF

PIPE 
DIAMETER

SLOPE OF 
SEWER

FULL 
CAPACITY

VELOCITY

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Storm Sewer Worksheet
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Hamilton Designs Project No.: 2019-0246
Project Name: Arby's - Falcon | El Paso County, CO By:
Description: Time of Concentration Date:

L = length, feet Roughness coefficients (Manning's n) for sheet flow * 
S = slope, percent Smooth surfaces, concrete, asphalt, gravel, or bare soil ………. 0.011
n = Manning's roughness coefficient Fallow (no residue) ………. 0.050
Tt = travel time, hours Grass, short prairie ………. 0.150
Tc = time of concentration, minutes Grass, dense grass ………. 0.240

V = velocity, feet per second Woods, light underbrush ………. 0.400
* Table 3-1, TR-55, Second Ed., June 1986

2-year, 24-hour rainfall = 2.64 inches
minimum Tc = 5.0 minutes

L S n Tt L S n Tt L S paved/ unpaved V Tt L V Tt

EX 66 2.0 0.150 7.74 34 2.0 0.011 0.56 242 1.0 Unpaved 1.6 2.50 10.8
PR 54 2.0 0.150 6.59 46 2.0 0.011 0.72 155 1.1 Paved  2.1 1.21 8.5

10/16/20
KPB

Tc
Basin 
Name

Overland Flow, (1) Overland Flow, (2) Shallow Concentrated Flow Channel Flow

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Time of Concentration
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Hamilton Designs Project No.: 2019-0246 By: KPB
Project Name: Arby's I Falcon, CO Date 10/16/20
Description: Water Quality Control Volume (WQCV)

WQCV = Water quality control volume (watershed-in)
a = BMP Type Coefficient Drain Time (hours) Coefficient, a
I = Percent imprervious cover (%) 12 hours (filtration BMP / Retention Pond) 0.8

24 hours (constructed wetland pond) 0.9

40 hours (extended detention) 1.0
No attenuation (ex. Swale) 1.0

(acres) (acres) (%)

1.14 0.67 59%

I a WQCV

(%) (watershed-inches)

0.59 1.00 0.23

Drain Time Coefficients (a)

WQCV = a x [ 0.91(I)ᶟ - 1.19(I)² + 0.78(I) ]
(Per Urban Storm Drainage Criteria Manual  Vol. 3)

PR

SUBAREA ID IMPERVIOUS AREA IMPERVIOUS AREA
ONSITE 

CONTRIBUTING AREA

P:\2019\0246 - Bell American Group - Falcon, CO\Drainage\Proposed Conditions\Water Quality Control Volume (WQCV)
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D. Excerpts from Falcon Highlands Market Place Filing No. 1B 
Report 
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STRUCTURE 102

INLET TYPE C

TOR = 6871.40

INV. (NE) = 6867.90

INV. (E) =  6867.40

SEE SHEET CG-501

NEENAH R-3287-10V

(OR EQUIVALENT)

STRUCTURE 101

4'∅ CURB INLET MANHOLE

TOR = 6869.55

INV. (W) =  6866.35

INV. (S) = 6866.10

SEE SHEET CG-501

NEENAH R-3287-10V

(OR EQUIVALENT)

STRUCTURE 100
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(OR EQUIVALENT)

STRUCTURE EX

EXISTING STORM MANHOLE

(VERIFY INVERTS & LOCATION PRIOR TO

COMMENCING WITH CONSTRUCTION)

TOR = 6870 (APPROX.)

EX. INV. (NW) =  6865.25

EX. INV. (SE) = 6864.8

EXISTING STORM INLET

TOR = 6868.4 (APPROX.)

EX. INV. (NW) =  6864.4

EX. INV. (SE) = 6863.8
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AT 0.89% SLOPE
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