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May 23, 2022 

El Paso County Engineering Department, 

3460 Marksheffel Rd, 

Colorado Springs, 

CO 80922. 

 

RE: Falcon District 49 Transportation Facility, 

             Falcon 

 Preliminary Drainage Report 

 JVA No. 3456c 

 

The following Preliminary Drainage Report and attached drainage map have been prepared for Falcon 

District 49 Transportation Facility, Falcon, Colorado. The drainage report and drainage map have been 

produced in accordance with the El Paso County Drainage Criteria Manual.  

It is our understanding that the information provided herein meets all requirements of the El Paso County 

drainage criteria.  

Please contact us if you have any questions regarding this submission. 

Sincerely, 

JVA, Inc. 

 

 

_____________________________ 

 

Cooper W. Karsh  P.E. 

Registered Professional Engineer 

State of Colorado No.  

 

  

JVA, Incorporated 

1319 Spruce Street 

Boulder, CO 80302 

Ph: 303.444.1951 

Fax: 303.444.1957 

Toll Free: 877.444.1951 

Web site: www.jvajva.com 

E-mail: info@jvajva.com 
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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.

_______________________________________           _______________
[Name, P.E. #________ ]                                                 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.

_______________________________________       _______________
[Name, Title]                                                                Date
[Business Name]
[Address]


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.

_________________________________________       ____________
Joshua Palmer, P.E.                                                          Date
County Engineer / ECM Administrator

Conditions:
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ENGINEER’S STATEMENT: 

“I hereby certify that this report and the enclosed plan for the preliminary drainage design of the Falcon 

District 49 Transportation Facility were prepared under my direct supervision in accordance with the 

provisions of the El Paso County Drainage Criteria Manual. I understand that El Paso County does not 

and shall not assume liability for drainage facilities designed by others.” 

 

Signature: 

 

 

 

 

____________________________ 

 

 

Cooper W. Karsh, P.E. 

Registered Professional Engineer 

State of Colorado No.  
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A. GENERAL LOCATION AND DESCRIPTION 

1. Location 

District 49 (D49) Transportation Centre is in Falcon at 12050 Falcon Highway. The subject 

site is located east of Meridian Road, west of Chief Road and south of Highway 24.  

The site is bound by Saint Benedict Church to the east, residential homes to the west and 

Highway 24 to the north. The site is in the jurisdiction of El Paso County. The property is 

accessed at two locations: via Falcon Highway south of the subject site and Swingline Road, 

north of the site. Refer to Figure 1 for the site location. 

The subject site is in the Falcon CHWS1400 drainage basin. There is an existing creek which 

runs in a north-south direction, along the western boundary of the site and parallel to 

Gelbvieh Road. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Description of Existing Site 

The existing development site area is 30.51 acres and approximately 25% of impermeable 

surfaces. The site comprises of an elementary school building, a running track with granular 

finish, a baseball field and a maintenance yard building.  

The site generally falls in a north-south direction, from an existing elevation of 6,820 ft 

northwest of the site to 6,782 ft southwest of the site. This fall in elevation is over 2,714 ft in 

length or 1.4% in gradient. An internal gravel access road within the site acts as catchment 

 

Figure 1- Site Location Map (Google © 2022 Imagery) 
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divide with one basin discharging in a south easterly direction and a second in a south 

westerly direction. Refer to the JVA General Location Map drawing which shows Basin H-1 

discharging into a local depression and Basin H-2 discharging into a wetland on-site.  

The site is covered with soils found in hydrologic soil group A. 

There is an existing creek which runs along the western boundary of the site which is a 

tributary to the Black Squirrel Creek and forms part of the Falcon CHWS1400 drainage 

basin. Refer to Appendix A which shows the site on El Paso Drainage Basins Map, extract 

from the Muller Engineering Company (1988).  

Refer to the JVA General Location Map drawing for the existing development and site 

boundary.  

 

B. DRAINAGE BASINS AND SUB-BASINS 

1. Major Basin Description 

D49 Transportation Centre lies in the Falcon CHWS1400 drainage basin and a review of the 

Falcon Drainage Basin Planning Study (DBPS) – Final, dated September 2015 was carried 

out. The main findings were: 

• The Falcon watershed flows southeasterly from the southern slope of the Black 

Forest. The subject site is in the Middle Tributary Basin as shown on Figure 3-2 of 

the Falcon DBPS report. 

• Figure 2-1 Environmental Features from the Falcon DBPS indicates that the subject 

site lies outside of the shallow (greater than 20 ft below surface) ground water area. 

• Figure 5-1 Do Nothing Alternative from the Falcon DBPS indicates no immediate 

action required to preserve existing condition. It also indicates that drop structures 

with toe protection is needed as part of the Reach Phasing Priority. 

The project is located within FEMA flood map number 08041C0561G effective July 12, 

2018. Part of the site is located within Zone AE, which is defined by FEMA as areas 

predicted to be in special flood hazard zone with base flood elevations determined. Note, the 

FEMA maps display information on a larger scale. A survey was commissioned to plot the 

predicted flooding Zone AE on the subject site boundary and this information is available in 

Appendix C. There are no proposed structures within the predicted flooding Zone AE. Refer 

to the JVA Grading & Drainage Plan drawings for further information. 

There are limited irrigation facilities on site. There are no encumbrances that will impact the 

proposed development. 

 

2. Sub-basin Description 

D49 Transportation Centre is split into two drainage catchments. An internal gravel access 

road within the site acts as catchment divide with one basin discharging in a south easterly 

direction and a second in a south westerly direction. Refer to the JVA General Location Map 

drawing which shows Basin H-1 discharging into a local depression and Basin H-2 

discharging into a wetland on-site.  
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The basin in the northeast portion of the site includes gravel parking areas, gravel and grass 

fields and four existing small buildings.  The basin drains to the existing surface depression 

southeast of the baseball field via overland sheet flows.  This existing surface depression is 

not connected to a storm sewer network. Surface water runoff from this basin percolates into 

the ground. 

The basin in the western portion of the site includes gravel finish access road, gravel and 

grass fields.  The basin drains to the existing wetland south of the running track via overland 

sheet flows.  This existing wetland discharges into the creek running along the western 

boundary of the site. This creek is a tributary of the Black Squirrel Creek. 

The property has an off-site drainage basin which is an existing educational facility north of 

the property that discharges to the existing creek along the western boundary. The offsite 

basin consists of 2.75 acres of landscape and 4.55 acres of impermeable surfaces. Runoff 

from this basin will be intercepted at the property boundary and diverted to discharge into the 

creek running along the western boundary of the site.  

 

C. DRAINAGE DESIGN CRITERIA 

1. Development Criteria Reference 

• El Paso County Colorado Drainage Criteria Manual. 

• Falcon Drainage Basin Planning Study – Selected Plan Report – Final – September 2015. 

• Intensity, Duration, Frequency (IDF) values for the 2-year, 5-year, 10-year & 100-year 

from NOAA Atlas for Falcon were used for the analysis for the site. A copy of the IDF 

data is provided in Appendix B.  

2. Previous Drainage Studies 

D49 Transportation Centre lies in the Falcon CHWS1400 drainage basin and a review of the 

Falcon Drainage Basin Planning Study (DBPS) – Final, dated September 2015 was carried out. 

The proposed site layout takes cognizance of the findings of the above-named report. Proposed 

structures and access are located outside of the predicted flooding Zone AE. In addition, proposed 

finished elevations are above base flood zone elevations in the vicinity. The proposed 

Maintenance Building is located approximately 220 ft away from the predicted flooding zone. 

Refer to the JVA Grading & Drainage Plan drawing which shows outline of the predicted 

flooding Zone AE and the proposed site layout, outside of this zone. 

 

3. Hydrologic Criteria 

Rainfall data and intensity values were determined using the criteria in El Paso County Drainage 

Criteria Manual and the Mile High Flood District Urban Storm Drainage Criteria Manual 

(USDCM). Intensity, Duration, Frequency (IDF) values for the 2, 5, 10 & 100-year events from 

NOAA Atlas for the subject site location were utilized for the analysis. A copy of IDF data is 

provided in Appendix B. Output calculation spreadsheets are also provided in Appendix B.   

The Rational Method (Q=CIA) was used to determine the storm runoff (Q) from the areas 

tributary to the proposed storm system, with composite runoff coefficients (C) and contributing 
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areas (A) given for design points in sub-basins.  Rainfall, basin coefficients, and other calculated 

site characteristics are shown in Appendix B. 

The design frequencies are the 10- and 100-year events for the minor and major storms 

respectively. The 10-year storm with a 1-hour point rainfall of 1.48 inches and the 100-year 

storm, with a 1-hour point rainfall of 2.54 inches were used.  

Detention volume was obtained by calculating the required volume of storage for Water Quality 

Capture Volume (WQCV) and the difference between the allowable discharge rate based on 

historic runoff rates and the developed runoff rates, in line with El Paso County drainage 

requirements. WQCV was determined using total imperviousness ratio and watershed inches 

from Figure EDB-2. The proposed detention basin is an extended 40-hour drain time. A full 

WQCV is provided for the minor storm and half for the major storm. The rational formula based 

Modified FAA Procedure was used to estimate storage requirements. The proposed detention 

basin is also designed to accommodate future phases of the development. Output calculation 

spreadsheets are provided in Appendix B.   

 

D. DRAINAGE FACILITY DESIGN 

1. General Concept 

The proposed development has been designed to meet the requirements of El Paso County 

Drainage Criteria Manual. Off-site flow analysis was carried out for the fully developed 

conditions. The hydrologic analysis was based on existing site characteristics as the site is 

fully developed. The off-site area forms part of the Falcon major drainage basin. As part of 

the proposed works, runoff from this basin will be intercepted at the property boundary and 

diverted to discharge into the creek running along the western boundary of the site. Refer to 

the JVA drawing Drainage Plan which shows off-site drainage diversion and discharge into 

the creek. 

The proposed development includes the construction of a maintenance building, an internal 

access road and car parking equivalent to 8.5 acres on a 30.45-acre site. The proposed 

development will also include the construction of a new detention basin as part of the 

proposed drainage system. The proposed works form part of a phased development. Refer to 

the Architect drawings and report for an outline of the phased works. Runoff from the site 

will be collected through a series of inlets and swales. Onsite run off will be routed to a new 

detention basin which will provide attenuation and water quality enhancement. Overflow 

from the detention basin will discharge onto the existing creek running along the western 

boundary of the site. The onsite detention basin will treat rainfall runoff for water quality and 

provide attenuation for most of the site. Storm discharges from the detention basin are as per 

historic rates and comply with El Paso County criteria for allowable release rates. The 

detention basin is designed to cater for the future development as part of phased works. Due 

to site constraints including site elevation, storm runoff from the southern portion of the site 

equivalent to 8.7 acres will not be routed to the new detention basin. 

Soils on the property have been classified by the Natural Resources Conservation Service 

(NRCS) as hydrologic soil type ‘A’. Group A soils are described as soil with high infiltration 

rate and low runoff potential. Appendix A of this report provides more information on the 

soil type, report obtained from the NRCS. 
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Part of the site area is located within Zone AE of the FEMA flood map number 

08041C0561G effective July 12, 2018. Zone AE is defined by FEMA as areas determined to 

be in special flood hazard zone with base flood elevations determined. The proposed site 

layout is located outside of this zone. The proposed maintenance building is located 220 ft 

away from the flooding zone. The subject site is in the Falcon CHWS1400 drainage basin, 

see Figure 2 and Appendix A for further information. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The existing site is comprised of two basins designated as Basins H-1 and H-2. Basin H-1 

consists of a baseball field with gravel and grass finish, limited amount of concrete finish, 

series of small buildings and a maintenance yard. Drainage from this basin sheet flows north 

to south-east at 1.3% gradient to discharge into a local depression within the site boundary. 

Basin H-2 consists of a running track with gravel and grass finish, limited amount of asphalt 

finish. Drainage from this basin sheet flows north to south-west at 10% gradient to discharge 

into the creek within the site boundary. Pre-development runoff calculations are summarized 

in Table 1 and detail information is provided in Appendix B. 

 

 

 

 

Figure 2 - Subject Site's Major Basin - Source Falcon Drainage Basin Planning Study report 
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Table 1- Historic / Pre-Developed Runoff Calculations 

Basin Area (acres) Return Period  ‘C’ Value Runoff (cfs) 

H-1 16.66 10-Year 0.30 14.59 

100-Year 0.43 35.99 

H-2 13.85 10-Year 0.37 13.62 

100-Year 0.50 30.85 

 

The property has an off-site drainage basin which is an existing educational facility north of 

the property that discharges to the existing creek along the western boundary. The offsite 

basin consists of 2.75 acres of landscape and 4.55 acres of impermeable surfaces. Runoff 

from this basin will be intercepted at the property boundary and diverted to discharge into the 

creek running along the western boundary of the site. Off-site developed runoff calculations 

are summarized in Table 2.  

 

Table 2- Offsite Runoff Calculations 

Basin Area (acres) Return Period  ‘C’ Value Runoff (cfs) 

O-1 7.30 10-Year 0.58 12.66 

100-Year 0.67 24.49 

 

The proposed works form part of a phased development. The first phase consists of the 

construction the construction of a maintenance building, an internal access road and car 

parking equivalent to 8.5 acres on a 30.45-acre site. The proposed development will also 

include the construction of a new detention basin as part of the proposed drainage system. 

Storm runoff will be collected via series of inlets and swales to be conveyed into the new 

pond using below ground pipework system. Overflow from the detention basin will discharge 

into the existing creek running along the western boundary of the site. Post-development 

runoff including future phases calculations are summarized Table 3 and detail information is 

provided in Appendix B. 

 

Table 3 - Post Developed Runoff Calculations 

Basin Area (acres) Return Period  ‘C’ Value Runoff (cfs) 

1 30.42 10-Year 0.60 61.50 

100-Year 0.69 103.03 

 

Detention volume requirements for the project and future expansion were calculated using the El 

Paso County Drainage Criteria Manual. Detention with water quality will be provided for the site. 

The proposed detention basin is an extended 40-hour drain time. WQCV was determined using 

total imperviousness ratio and watershed inches from Figure EDB-2 of the El Paso County 

Drainage Criteria Manual. The allowable discharge rates are equal to the historic runoff rates.  

Top water elevation for the critical storm and WQCV is 6,794.70 ft. Detailed calculations for the 

detention volumes are provided in Appendix B of this report and are summarized in Table 4. 
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Table 4 - Detention Pond Volume Summary 

Basin Area 

(acres) 

Return 

Period  

Basin 

Imperviousness 

Percentage (%) 

Water 

Capture 

Volume 

(cf) 

Detention 

Volume 

(cf) 

Storage 

Requirements 

(cf) 

(Det Vol + 

WQCV) 

1 30.42 10-Year 73.9 24,481 47,640 72,121 

100-Year 73.9 12,241 54,290 66,531 

 

The outlet structure has an 18-inch RCP FES that will discharge into the creek along the 

western boundary of the site. 

 

2. Specific Details 

The existing storm system south of the subject site will be maintained and will not be 

collected for treatment and or detention. Proposed works in this part of the site equivalent to 

8.3 acres is limited to a new access road. Existing constraints including finished elevations 

will not allow the new road to drain into the proposed detention basin. Runoff from the new 

road in this portion of the site will drain into ground. 

Description of existing and proposed hydrologic conditions are included in Sections B & D of 

this report.  

A limited amount of irrigation is proposed as part of the improvements. 

The proposed improvements will provide adequate storage and water quality enhancement 

via extended detention basin, which will limit peak runoff rates to historic rates. In addition, 

the proposed drainage system will have no impact to adjacent properties and or storm 

conveyance systems in the vicinity.  

The stormwater detention pond facility and all its components will be constructed by the 

Applicant in accordance with the plans and specifications described in this report and Final 

Construction Plans. The detention pond and its outlet structure will operate and be maintained 

in good working order and as directed by El Paso County. The detention pond and its outlet 

structure will be inspected quarterly and after any significant rainfall during the first years of 

operation. Inspection and maintenance will be carried out by the Operation Crew on-site. At 

any time during the inspections appropriate means will be selected to clean and maintain the 

facility to its intended working order. The Post-Construction Stormwater Control Operations 

and Maintenance Agreement entered by the Applicant and El Paso County shall constitute a 

contract or as directed by El Paso County. 
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E. CONCLUSION 
 

The above drainage reports have been prepared in accordance with the El Paso County Drainage 

Criteria Manual. 

1. Summary of Concept 

• The site is protected from adverse stormwater drainage impacts to the maximum extent 

possible.  

• Measures are proposed to provide adequate on-site drainage and enhancement to 

stormwater quality. Stormwater quality is provided through extended detention basin.  

• The proposed development has no effect on adjacent, upstream, and downstream sites.  
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 24.7 54.0%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 21.0 46.0%

Totals for Area of Interest 45.8 100.0%

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.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Appendix A - FEMA Floodplain Map Information



Site location



Appendix A - Drainage Basins El Paso County , Co.
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Please include calculation forms from MHFD for EDB (UD-BMP-Version 3.07 and MHFD-Detention-Version 4.04)

Include calculations for proposed swales and any required outlet protection (including riprap sizing)
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JVA Incorporated Job Name:  D49 Transportation Center

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 2/28/22

Ph: (970) 404 3100 By: AMB

 D49 Transportation Center

Historic Runoff Coefficient & Time of Concentration Calculations
Location: El Paso County

Minor Design Storm: 10

Major Design Storm: 100

Soil Type: A

Basin Design Data

I (%) = 95% 90% 90% 85% 25% 25% 35% 2% I (%) tc Comp
tc                  

Final

Basin 

Name

Design 

Point

Apaved 

streets 

(sf)

Adrives/co

nc   (sf)

Aroof   

(sf)

Agravel   

(sf)

Aplygnd   

(sf)

Aart. turf   

(sf)

Alscape (A soil)             

(sf)

Alscape 

(C/D soil)             

(sf)

ATotal      

(sf)

ATotal   

(ac)
Imp     (%) C2 C5 C10 C100

Upper 

most 

Length 

(ft)

Slope 

(%)

ti      

(min)

Length 

(ft)

Slope 

(%)
Type of Land Surface K

Velocity 

(fps) 

tt        

(min)

Time of 

Conc              

ti + tt = tc

Total 

Length 

(ft)

tc=(L/180)+

10 (min.)

                

Min             

tc

1 1 15,185 77,447 633,070 725,702 16.66 41.6% 0.27 0.28 0.30 0.43 300 1.3% 24.0 1515 0.8%
Short Pasture and 

lawns
7 0.6 40.3 64.3 1815 20.1 20.1

2 2 2,939 175507 424,663 603,109 13.85 49.8% 0.34 0.35 0.37 0.50 300 9.9% 11.0 2406 1.3%
Short Pasture and 

lawns
7 0.8 51.2 62.3 2706 25.0 25.0

0 0.00
Paved areas & shallow 

paved swales
20 0 10.0

0 0.00
Paved areas & shallow 

paved swales
20 0 10.0

0 0.00
Paved areas & shallow 

paved swales
20 0 10.0

TOTAL SITE 18,124 0 0 252,954 0 0 1,057,733 0 1,328,811 30.51 45.3% 0.30 0.31 0.33 0.46

Basin 

Name

Design 

Point

Time of 

Conc 

(tc)

C2 C5 C10 C100 2 5 10 100 ATotal   (sf) ATotal   (ac) Q2 Q5 Q10 Q100

1 1 20.1 0.27 0.28 0.30 0.43 1.87 2.45 2.97 4.97 725,702 16.66 8.36 11.47 14.59 35.99

2 2 25.0 0.34 0.35 0.37 0.50 1.68 2.20 2.67 4.47 603,109 13.85 7.91 10.79 13.62 30.85

0 0 0 0.00

0 0 0 0.00

0 0 0 0.00

TOTAL SITE 1,328,811 30.51 16.27 22.26 28.22 66.84

Initial Overland Time (ti)
Travel Time (tt)                                                                              tt=Length/(Velocity 

x 60)

tc Urbanized Check   

ON

Runoff Coeff's Rainfall Intensities (in/hr) Area Flow Rates (cfs)

Runoff Coeff's

3456c_Rational Calculations_20220202 Historic Page 1 of 1

dsdlaforce
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FYI:  Criteria only requires minor design storm to be based on a 5yr design storm.  Either revise or add a a statement in the drainage design criteria (pg 7) acknowledging the minimum design storm and explaining why you've elected to use the 10 yr design storm.

dsdlaforce
Callout
Revise percent impervious per City DCM Table 6-6
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Add footnote showing the formula used.
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Callout
Include the offsite basin.
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Update basin names to be consistent with the existing drainage map. (H1 & H2).

Include the offsite basin in the calculation.



JVA Incorporated Job Name:  D49 Transportation Center

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 2/28/22

Ph: (970) 404 3100 By: AMB

 D49 Transportation Center

Composite Runoff Coefficient Calculations
Location: El Paso County

Minor Design Storm: 10

Major Design Storm: 100 CA 100yr = 0.78i + 0.11

Soil Type: A CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

Basin Design Data

I (%) = 95% 95% 95% 63% 25% 25% 35% 2% I (%)

Basin 

Name

Design 

Point

Apaved 

streets 

(sf)

Adrives/c

onc   (sf)

Aroof   

(sf)

Agravel   

(sf)

Aplygnd   

(sf)

Aart. turf   

(sf)

Alscape (A 

soil)             

(sf)

Alscape 

(C/D soil)             

(sf)

ATotal      

(sf)

ATotal   

(ac)

Imp     

(%)
C2 C5 C10 C100

1 1 779,789 43,183 37,089 465,035 1,325,096 30.42 73.9% 0.57 0.59 0.60 0.69

Runoff Coeff's

3456c_Rational Calculations_20220202 Developed C Page 1 of 1

dsdlaforce
Cloud+

dsdlaforce
Cloud+
Provide calculation for the composite calculation based on Table 6-6 and chapter 6 of the City DCM, not the above equation.



JVA Incorporated Job Name:  D49 Transportation Center

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 2/28/22

Ph: (970) 404 3100 By: AMB

 D49 Transportation Center

Time of Concentration Calculations
Location: El Paso County

Minor Design Storm: 10

Major Design Storm: 100

Soil Type: A

Sub-Basin Data tc Comp
tc                  

Final

Basin 

Name

Design 

Point

ATotal   

(ac)
C5

Upper 

most 

Length 

(ft)

Slope 

(%)

ti             

(min)

Length 

(ft)
Slope (%) Type of Land Surface Cv

Velocity 

(fps) 

tt        

(min)

Time of 

Conc              

ti + tt = tc

Total 

Length 

(ft)

tc=(L/180)+

10 (min)

                

Min             

tc

1 1 30.42 0.59 800 2.0% 21.2 1696 0.5%
Paved areas & shallow 

paved swales
20 1.4 20.0 41.2 2496 23.9 23.9

Initial Overland Time (ti)
Travel Time (tt)                                                                                                                                                    

tt=Length/(Velocity x 60)

tc Urbanized Check   

ON

3456c_Rational Calculations_20220202 Developed Tc Page 1 of 1



JVA Incorporated Job Name:  D49 Transportation Center
214 8th Street, S 210 Job Number: 3456c
Glenwood Springs, CO 81601 Date: 2/28/22
Ph: (970) 404 3100 By: AMB

 D49 Transportation Center Developed Storm Runoff Calculations

Design Storm : 10 Year Point Hour Rainfall (P1) : 1.48
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1 1 30.42 0.60 23.90 18.25 2.73 49.89 23.90 22.49 2.73 61.50

Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time

3456c_Rational Calculations_20220202 Q Minor Page 1 of 1
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Include all the basins shown on the proposed drainage map.

Update the proposed sub-basin description to describe all assumptions made.

Example: Basin 1 calculation assumed 100% impervious for the being constructed with phase 2.



JVA Incorporated Job Name:  D49 Transportation Center
214 8th Street, S 210 Job Number: 3456c
Glenwood Springs, CO 81601 Date: 2/28/22
Ph: (970) 404 3100 By: AMB

 D49 Transportation Center Developed Storm Runoff Calculations

Design Storm : 100 Year Point Hour Rainfall (P1) : 2.54
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1 1 30.42 0.69 23.90 20.89 4.58 95.69 23.90 22.49 4.58 103.03

Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time

3456c_Rational Calculations_20220202 Q100 Page 1 of 1
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Appendix B - Water Quality Capture Volume

WQCV (Watershed-inches) = 0.30 or 0.025 ft

Total WQ Area (sf) = 979,240 or 22.48Ac including Phase 2 of the proposed works

WQCV (Cu. Ft.) = 24,481



JVA Incorporated Job Name:  D49 Transportation Center

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 2/28/22

Ph: (970) 404 3100 By: AMB

 D49 Transportation Center
Detention Pond Volume Calculations:  FAA Procedure
Based on FAA Procedure, per Federal Aviation Agency "Airport Drainage" Manual

Drainage Basin A

Design Storm 10 year

Composite "C" Factor 0.74

Basin Size 30.42

Release Rate Calculations

Allowable Release Rate for Site 28.22 cfs (Historic Flows for Basin H1)

Less Undetained Offsite Flows - 0.00 cfs (From Basin X)

Allowable Release Rate for Pond 28.22 cfs

Rainfall Intensity Calculations

Point Hour Rainfall (P1) : 1.48

Rainfall Intensity: ElPasoCountyIDF

Volume Calculations

Inflow Volume = C * I * A * time (sec)

Outflow Volume = Alowable Release Rate * time (sec)

Storage Volume = Invflow Volume - Outflow Volume

Time           

t                    

(min)

Time           

t                    

(sec)

Intensity     

I            

(in/hr)

Inflow           

Vin              

(ft
3
)

Outflow          

Vout            

(ft
3
)

Storage        

Vstor                

(ft
3
)

5.0 300 5.51 37,177 8,465 28,712

10.0 600 4.03 54,382 16,929 37,453

15.0 900 3.28 66,392 25,394 40,999

20.0 1,200 2.97 80,246 33,858 46,388

25.0 1,500 2.67 89,962 42,323 47,640

30.0 1,800 2.36 95,540 50,787 44,753

35.0 2,100 2.22 104,675 59,252 45,423

40.0 2,400 2.07 111,712 67,716 43,995

45.0 2,700 1.92 116,769 76,181 40,589

50.0 3,000 1.78 119,848 84,645 35,203

55.0 3,300 1.63 120,947 93,110 27,837

60.0 3,600 1.48 119,830 101,575 18,255

Maximum Volume (ft
3
) 47,640

100% WQCV 24,481 ft
3

Required 10-yr Volume + 100% WQCV 72,121 ft
3

Detention Storage Calculations

3456c_Rational Calculations_20220202 FAA-10-yr Page 1 of 1

dsdlaforce
Text Box
For pond design/sizing replace with UD-Detention.



JVA Incorporated Job Name:  D49 Transportation Center

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 2/28/22

Ph: (970) 404 3100 By: AMB

 D49 Transportation Center
Detention Pond Volume Calculations:  FAA Procedure
Based on FAA Procedure, per Federal Aviation Agency "Airport Drainage" Manual

Drainage Basin A

Design Storm 100 year

Composite "C" Factor 0.74

Basin Size 30.42

Release Rate Calculations

Allowable Release Rate for Site 66.84 cfs (Historic Flows for Basin H1)

Less Undetained Offsite Flows - 0.00 cfs (From Basin X)

Allowable Release Rate for Pond 66.84 cfs

Rainfall Intensity Calculations

Point Hour Rainfall (P1) : 2.54

Rainfall Intensity: ElPasoCountyIDF

Volume Calculations

Inflow Volume = C * I * A * time (sec)

Outflow Volume = Alowable Release Rate * time (sec)

Storage Volume = Invflow Volume - Outflow Volume

Time           

t                    

(min)

Time           

t                    

(sec)

Intensity     

I            

(in/hr)

Inflow           

Vin              

(ft
3
)

Outflow          

Vout            

(ft
3
)

Storage        

Vstor                

(ft
3
)

5.0 300 9.24 62,344 20,051 42,293

10.0 600 6.77 91,357 40,102 51,255

15.0 900 5.50 111,328 60,153 51,176

20.0 1,200 4.98 134,494 80,204 54,290

25.0 1,500 4.47 150,687 100,255 50,432

30.0 1,800 3.95 159,908 120,306 39,603

35.0 2,100 3.72 175,682 140,357 35,326

40.0 2,400 3.48 188,095 160,408 27,688

45.0 2,700 3.25 197,337 180,459 16,878

50.0 3,000 3.01 203,407 200,509 2,898

55.0 3,300 2.78 206,307 220,560 -14,254

60.0 3,600 2.54 205,654 240,611 -34,957

Maximum Volume (ft
3
) 54,290

50% WQCV 12,241 ft
3

Required 100-yr Volume + 50% WQCV 66,531 ft
3

Detention Storage Calculations

3456c_Rational Calculations_20220202 FAA-100-yr Page 1 of 1
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The stormwater detention pond facility an
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any time during the inspections appropriate means will be selected to clean and maintain the 

facility to its intended working order. The Post-Construction Stormwater Control Operations 

and Maintenance Agreement entered by the Applicant and El Paso County shall constitute a 

contract or as directed by El Paso County. 

 

 

 

 

Add a section for Drainage Fee.
- Identify which basin the site is located in and state that drainage and
bridge fees are not assessed with site development plan application.

2

Break up sub basin 1.  There
should be a separate basin
for this proposed inlet and
culvert

Also, identify the overflow
path if this is clogged and
describe in the narrative.

©
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Condition Drainage
Map

6 

maps display information on a larger scale. A survey was commissioned to pl

d flooding Zone AE on the subject site boundary and this information is avail

x C. There are no proposed structures within the predicted flooding Zone AE

VA Grading & Drainage Plan drawings for further information. 

e limited irrigation facilities on site. There are no encumbrances that will imp

d development. 

Description 

nsportation Centre is split into two drainage catchments. An internal gravel a

hin the site acts as catchment divide with one basin discharging in a south ea

 and a second in a south westerly direction. Refer to the JVA General Locati

which shows Basin H-1 discharging into a local depression and Basin H-2 

ing into a wetland on-site.  

Rename to Existing
Sub-Basin Description

Delineate the
sub-basin draining to
the permanent WQ
facility.
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fields and four existing small buildings.  The basin drains to the existing surface depression 

southeast of the baseball field via overland sheet flows.  This existing surface depression is 

not connected to a storm sewer network. Surface water runoff from this basin percolates into 

the ground. 

The basin in the western portion of the site includes gravel finish access road, gravel and 

grass fields.  The basin drains to the existing wetland south of the running track via overland 

sheet flows.  This existing wetland discharges into the creek running along the western 

boundary of the site. This creek is a tributary of the Black Squirrel Creek. 

The property has an off-site drainage basin which is an existing educational facility north of 

the property that discharges to the existing creek along the western boundary. The offsite 

basin consists of 2.75 acres of landscape and 4.55 acres of impermeable surfaces. Runoff 

from this basin will be intercepted at the property boundary and diverted to discharge into the 

creek running along the western boundary of the site.  

 

C. DRAINAGE DESIGN CRITERIA 

1. Development Criteria Reference 

• El Paso County Colorado Drainage Criteria Manual. 

• Falcon Drainage Basin Planning Study – Selected Plan Report – Final – September 2015. 

• Intensity, Duration, Frequency (IDF) values for the 2-year, 5-year, 10-year & 100-year 

from NOAA Atlas for Falcon were used for the analysis for the site. A copy of the IDF 

data is provided in Appendix B.  

2. Previous Drainage Studies 

D49 Transportation Centre lies in the Falcon CHWS1400 drainage basin and a review of the 

Falcon Drainage Basin Planning Study (DBPS) – Final, dated September 2015 was carried out. 

The proposed site layout takes cognizance of the findings of the above-named report. Proposed 

structures and access are located outside of the predicted flooding Zone AE. In addition, proposed 

finished elevations are above base flood zone elevations in the vicinity. The proposed 

Maintenance Building is located approximately 220 ft away from the predicted flooding zone. 

Add a section for
"Proposed sub-basin
description" and
describe each of the
proposed sub-basin
shown on the
proposed drainage
map.

COCO

Delineate all offsite basins draining
onto the site.  Update runoff
calculations to include offsite basin.

COO

CO

CO

CO

CO

COCO

CO

There is an existing creek which runs along the western boundary of the site which is a 

tributary to the Black Squirrel Creek and forms part of the Falcon CHWS1400 drainage 

basin. Refer to Appendix A which shows the site on El Paso Drainage Basins Map, extract 

from the Muller Engineering Company (1988).  

Refer to the JVA General Location Map drawing for the existing development and site 

boundary.  

 

B. DRAINAGE BASINS AND SUB-BASINS 

1. Major Basin Description 

D49 Transportation Centre lies in the Falcon CHWS1400 drainage basin and a review of the 

Falcon Drainage Basin Planning Study (DBPS) – Final, dated September 2015 was carried 

out. The main findings were: 

• The Falcon watershed flows southeasterly from the southern slope of the Black 

Forest. The subject site is in the Middle Tributary Basin as shown on Figure 3-2 of 

the Falcon DBPS report. 

• Figure 2-1 Environmental Features from the Falcon DBPS indicates that the subject 

site lies outside of the shallow (greater than 20 ft below surface) ground water area. 

• Figure 5-1 Do Nothing Alternative from the Falcon DBPS indicates no immediate 

action required to preserve existing condition. It also indicates that drop structures 

with toe protection is needed as part of the Reach Phasing Priority. 

The project is located within FEMA flood map number 08041C0561G effective July 12, 

2018. Part of the site is located within Zone AE, which is defined by FEMA as areas 

predicted to be in special flood hazard zone with base flood elevations determined. Note, the 

FEMA maps display information on a larger scale. A survey was commissioned to plot the 

predicted flooding Zone AE on the subject site boundary and this information is available in 

Appendix C. There are no proposed structures within the predicted flooding Zone AE. Refer 

to the JVA Grading & Drainage Plan drawings for further information. 

Delete/modify statement.   The "do nothing
alternative" was not the selected alternative in the
DBPS. See Chapter 6 for the selected alternative
and associated DBPS improvements.

See the proposed drainage map for additional
comments.

Revise to Proposed
drainage plan or
developed condition
drainage plan
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Rainfall data and intensity values were determined using the criteria in El Paso C
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The proposed site layout takes cognizance of the findings of the above-named report. Proposed 

structures and access are located outside of the predicted flooding Zone AE. In addition, propos

finished elevations are above base flood zone elevations in the vicinity. The proposed 

Maintenance Building is located approximately 220 ft away from the predicted flooding zone. 

Refer to the JVA Grading & Drainage Plan drawing which shows outline of the predicted 

flooding Zone AE and the proposed site layout, outside of this zone. 

 

3. Hydrologic Criteria 

Rainfall data and intensity values were determined using the criteria in El Paso County Drainag

Criteria Manual and the Mile High Flood District Urban Storm Drainage Criteria Manual 

(USDCM). Intensity, Duration, Frequency (IDF) values for the 2, 5, 10 & 100-year events from

NOAA Atlas for the subject site location were utilized for the analysis. A copy of IDF data is 

provided in Appendix B. Output calculation spreadsheets are also provided in Appendix B.   

The Rational Method (Q=CIA) was used to determine the storm runoff (Q) from the areas 

tributary to the proposed storm system, with composite runoff coefficients (C) and contributing

7 

 

D49 Transportation Centre lies in the Falcon CHWS1400 drainage basin and a review of the 

Falcon Drainage Basin Planning Study (DBPS) – Final, dated September 2015 was carried out. 

The proposed site layout takes cognizance of the findings of the above-named report. Proposed 

structures and access are located outside of the predicted flooding Zone AE. In addition, proposed 

finished elevations are above base flood zone elevations in the vicinity. The proposed 

Maintenance Building is located approximately 220 ft away from the predicted flooding zone. 

Refer to the JVA Grading & Drainage Plan drawing which shows outline of the predicted 

flooding Zone AE and the proposed site layout, outside of this zone. 

 

3. Hydrologic Criteria 

Rainfall data and intensity values were determined using the criteria in El Paso County Drainage 

Criteria Manual and the Mile High Flood District Urban Storm Drainage Criteria Manual 

(USDCM). Intensity, Duration, Frequency (IDF) values for the 2, 5, 10 & 100-year events from 

NOAA Atlas for the subject site location were utilized for the analysis. A copy of IDF data is 

provided in Appendix B. Output calculation spreadsheets are also provided in Appendix B.   

The Rational Method (Q=CIA) was used to determine the storm runoff (Q) from the areas 

tributary to the proposed storm system, with composite runoff coefficients (C) and contributing 

 

Criteria Manual and the Mile High Flo
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provided in Appendix B. Output calcu
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Hydrology   Chapter 6 

 

6-52 City of Colorado Springs May 2014 

 Drainage Criteria Manual, Volume 1 

Figure 6-5.  Colorado Springs Rainfall Intensity Duration Frequency 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IDF Equations 

I100 = -2.52 ln(D) + 12.735 

I50 = -2.25 ln(D) + 11.375 

I25 = -2.00 ln(D) + 10.111 

I10 = -1.75 ln(D) + 8.847 

I5 = -1.50 ln(D) + 7.583 

I2 = -1.19 ln(D) + 6.035 

Note: Values calculated by 

equations may not precisely 

duplicate values read from figure. 

areas (A) given for design points in sub-basins.  Rainfall, basin coefficients, and other calculated 

site characteristics are shown in Appendix B. 

The design frequencies are the 10- and 100-year events for the minor and major storms 

respectively. The 10-year storm with a 1-hour point rainfall of 1.48 inches and the 100-year 

storm, with a 1-hour point rainfall of 2.54 inches were used.  

Detention volume was obtained by calculating the required volume of storage for Water Quality 

Capture Volume (WQCV) and the difference between the allowable discharge rate based on 

historic runoff rates and the developed runoff rates, in line with El Paso County drainage 

requirements. WQCV was determined using total imperviousness ratio and watershed inches 

from Figure EDB-2. The proposed detention basin is an extended 40-hour drain time. A full 

WQCV is provided for the minor storm and half for the major storm. The rational formula based 

Modified FAA Procedure was used to estimate storage requirements. The proposed detention 

basin is also designed to accommodate future phases of the development. Output calculation 
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design storm.
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ESIGN 

as been designed to meet the requirements of El Paso County 

Revise rainfall depths
per City DCM Table
6-2

the property that discharges to the existing creek along the western boundary. The offsite 

basin consists of 2.75 acres of landscape and 4.55 acres of impermeable surfaces. Runoff 

from this basin will be intercepted at the property boundary and diverted to discharge into the 

creek running along the western boundary of the site.  

C. DRAINAGE DESIGN CRITERIA 

1. Development Criteria Reference 

• El Paso County Colorado Drainage Criteria Manual. 

• Falcon Drainage Basin Planning Study – Selected Plan Report – Final – September 2015. 

• Intensity, Duration, Frequency (IDF) values for the 2-year, 5-year, 10-year & 100-year 

from NOAA Atlas for Falcon were used for the analysis for the site. A copy of the IDF 

data is provided in Appendix B.  

2. Previous Drainage Studies 

D49 Transportation Centre lies in the Falcon CHWS1400 drainage basin and a review of the 

Falcon Drainage Basin Planning Study (DBPS) – Final, dated September 2015 was carried out. 

The proposed site layout takes cognizance of the findings of the above-named report. Proposed 

structures and access are located outside of the predicted flooding Zone AE. In addition, proposed 

finished elevations are above base flood zone elevations in the vicinity. The proposed 

Maintenance Building is located approximately 220 ft away from the predicted flooding zone. 

Refer to the JVA Grading & Drainage Plan drawing which shows outline of the predicted 

flooding Zone AE and the proposed site layout, outside of this zone. 
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creek running along the western boundary of the site.  
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• El Paso County Colorado Drainage Criteria Manual. 

• Falcon Drainage Basin Planning Study – Selected Plan Report – Final – September 2015. 

• Intensity, Duration, Frequency (IDF) values for the 2-year, 5-year, 10-year & 100-year 

from NOAA Atlas for Falcon were used for the analysis for the site. A copy of the IDF 

data is provided in Appendix B.  

2. Previous Drainage Studies 

D49 Transportation Centre lies in the Falcon CHWS1400 drainage basin and a review of the 

Falcon Drainage Basin Planning Study (DBPS) – Final, dated September 2015 was carried out. 

The proposed site layout takes cognizance of the findings of the above-named report. Proposed 

structures and access are located outside of the predicted flooding Zone AE. In addition, proposed 

finished elevations are above base flood zone elevations in the vicinity. The proposed 

Maintenance Building is located approximately 220 ft away from the predicted flooding zone. 

Refer to the JVA Grading & Drainage Plan drawing which shows outline of the predicted 

flooding Zone AE and the proposed site layout, outside of this zone. 
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DRAINAGE FACILITY DESIGN 

 General Concept 

The proposed development has been de
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e Runoff Calculations 

Return Period  ‘C’ Value Runoff (cfs) 

10-Year 0.58 12.66 

100-Year 0.67 24.49 
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es of inlets and swales to be conveyed into the new 

Clarify.  Is this with
the first phase?

10 

 

 

Table 3 - Post Developed Runoff Calculations 

Basin Area (acres) Return Period  ‘C’ Value 

1 30.42 10-Year 0.60 

100-Year 0.69 

 

Detention volume requirements for the project and future expansion were ca

Paso County Drainage Criteria Manual. Detention with water quality will b

The proposed detention basin is an extended 40-hour drain time. WQCV wa

total imperviousness ratio and watershed inches from Figure EDB-2 of the E

Drainage Criteria Manual. The allowable discharge rates are equal to the his

Top water elevation for the critical storm and WQCV is 6,794.70 ft. Detaile

detention volumes are provided in Appendix B of this report and are summa

 



Subject: Callout
Page Label: 10
Author: dsdlaforce
Date: 8/8/2022 4:15:58 PM
Status: 
Color: 
Layer: 
Space: 

Modify.  Doesn't make sense.  Did you mean "The
proposed detention basin is designed as an
extended detention basin with 40-hr drain time for
the WQCV."

8/8/2022 4:15:58 PM (1)

Subject: Callout
Page Label: 10
Author: dsdlaforce
Date: 8/8/2022 4:17:03 PM
Status: 
Color: 
Layer: 
Space: 

See prior comments.  rainfall inches is per City
DCM Table 6-2

8/8/2022 4:17:03 PM (1)

Subject: Highlight
Page Label: 10
Author: dsdlaforce
Date: 8/8/2022 4:17:36 PM
Status: 
Color: 
Layer: 
Space: 

 critical storm and WQCV is 6,794.70 f

8/8/2022 4:17:36 PM (1)

Subject: Callout
Page Label: 10
Author: dsdlaforce
Date: 8/8/2022 4:18:43 PM
Status: 
Color: 
Layer: 
Space: 

Update.  Doesn't make sense.  Top WSE would be
for the major storm.

8/8/2022 4:18:43 PM (1)

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 8/8/2022 4:27:38 PM
Status: 
Color: 
Layer: 
Space: 

Label or include the dotted hatch in the legend.

8/8/2022 4:27:38 PM (1)

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 8/8/2022 4:28:09 PM
Status: 
Color: 
Layer: 
Space: 

Since the grading and drainage plan is diverting
flows then channel analysis (highlighted in blue)
must be provided to ensure the receiving channel
does not have negative impacts to the channel. 
Offsite improvements may be required to the
receiving channel.

8/8/2022 4:28:09 PM (1)

 

Detention volume requirements for the pro

Paso County Drainage Criteria Manual. De

The proposed detention basin is an extende

total imperviousness ratio and watershed in

Drainage Criteria Manual. The allowable d

Top water elevation for the critical storm a

detention volumes are provided in Append

 

Modify.  Doesn't make sense.  Did you
mean "The proposed detention basin is
designed as an extended detention
basin with 40-hr drain time for the
WQCV."

Overflow from the detention basin will discharge 

tern boundary of the site. Post-development 

e summarized Table 3 and detail information is 

unoff Calculations 

n Period  ‘C’ Value Runoff (cfs) 

ar 0.60 61.50 

ear 0.69 103.03 

d future expansion were calculated using the El 

n with water quality will be provided for the site. 

our drain time. WQCV was determined using 

rom Figure EDB-2 of the El Paso County 

ge rates are equal to the historic runoff rates.  

QCV is 6,794.70 ft. Detailed calculations for the 

 this report and are summarized in Table 4. 

See prior comments. 
rainfall inches is per
City DCM Table 6-2

10 

 requirements for the project and future expansion were ca

nage Criteria Manual. Detention with water quality will be

ntion basin is an extended 40-hour drain time. WQCV wa

ess ratio and watershed inches from Figure EDB-2 of the E

Manual. The allowable discharge rates are equal to the his

on for the critical storm and WQCV is 6,794.70 ft. Detaile

 are provided in Appendix B of this report and are summa

10 

an extended 40-hour drain time. WQCV was determined

atershed inches from Figure EDB-2 of the El Paso Coun

lowable discharge rates are equal to the historic runoff 

al storm and WQCV is 6,794.70 ft. Detailed calculation

n Appendix B of this report and are summarized in Tab

Update.  Doesn't
make sense.  Top
WSE would be for the
major storm.

Label or include the
dotted hatch in the
legend.

COCO

2

B

Since the grading and drainage plan is diverting flows then
channel analysis (highlighted in blue) must be provided to
ensure the receiving channel does not have negative impacts
to the channel.  Offsite improvements may be required to the
receiving channel.



Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 8/8/2022 4:29:47 PM
Status: 
Color: 
Layer: 
Space: 

Elaborate in the narrative why this is assumed at
80%.

Include the solid hatch in the legend or provide a
label describing what the solid hatch means.

8/8/2022 4:29:47 PM (1)

Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 8/8/2022 8:54:27 AM
Status: 
Color: 
Layer: 
Space: 

include information for this basin

8/8/2022 8:54:27 AM (1)

Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 8/8/2022 8:54:40 AM
Status: 
Color: 
Layer: 
Space: 

include information for offsite basin

8/8/2022 8:54:40 AM (1)

Subject: Line
Page Label: 1
Author: dsdlaforce
Date: 8/8/2022 9:08:55 AM
Status: 
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Layer: 
Space: 

8/8/2022 9:08:55 AM (1)

Subject: Line
Page Label: 1
Author: dsdlaforce
Date: 8/8/2022 9:08:59 AM
Status: 
Color: 
Layer: 
Space: 

8/8/2022 9:08:59 AM (1)

Subject: Text Box
Page Label: 1
Author: dsdlaforce
Date: 8/8/2022 9:09:09 AM
Status: 
Color: 
Layer: 
Space: 

Delete

8/8/2022 9:09:09 AM (1)

Elaborate in the
narrative why this is
assumed at 80%.

Include the solid
hatch in the legend or
provide a label
describing what the
solid hatch means.

include information for
this basin

include information for
offsite basin
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Cooper W. Karsh  P.E. 

Registered Professional Engineer 

State of Colorado No.  
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________________________________ ________________________ 

Cooper W. Karsh  P.E. 

Registered Professional Engineer 

State of Colorado No.  

 

 

 
  

Delete
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Page Label: 1
Author: dsdlaforce
Date: 8/8/2022 9:09:25 AM
Status: 
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Layer: 
Space: 

Revise to Final Drainage Report

8/8/2022 9:09:25 AM (1)
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Page Label: 1
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Status: 
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Layer: 
Space: 
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Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 8/8/2022 9:10:53 AM
Status: 
Color: 
Layer: 
Space: 

disturbance in this basin requires water quality
treatment prior to discharge to the creek.

8/8/2022 9:10:53 AM (1)

 

 PRELIMINARY DRAINAGE REPORT 
FOR 

STRICT 49 TRANSPORTATION  FACILITY, FAL

CO 

Revise to Final
Drainage Report

 

 PRELIMINARY DRAINAGE REPORT 
FOR 

ON DISTRICT 49 TRANSPORTATION  FACILITY, FALC

CO 
 

Owner: RTA Architects, 19 South Tejon St, Suite 300, Colorado Springs, CO. 80903. 
 

Engineer: JVA, Inc. 

COO

CO

CO

CO

CO

COCO

CO

19 SOUTH TEJON ST., SUITE 300
COLORADO SPRINGS, CO. 80903

TELE. 719-471-7566
FAX: 719-471-1174

www.rtaarchitects.com
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O

N
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disturbance in this
basin requires water
quality treatment prior
to discharge to the
creek.



Subject: Text Box
Page Label: 2
Author: dsdlaforce
Date: 8/8/2022 9:22:04 AM
Status: 
Color: 
Layer: 
Space: 

Remove and replace pages 2 and 3 with a single
signature sheet containing all three of the following
signature blocks.

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.

_______________________________________  
        _______________
[Name, P.E. #________ ]                                        
        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.

_______________________________________  
    _______________
[Name, Title]                                                            
   Date
[Business Name]
[Address]

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.

________________________________________
_       ____________
Joshua Palmer, P.E.                                               
          Date
County Engineer / ECM Administrator

Conditions:
 

8/8/2022 9:22:04 AM (1)

Subject: Line
Page Label: 10
Author: dotprete
Date: 8/8/2022 9:23:12 AM
Status: 
Color: 
Layer: 
Space: 

8/8/2022 9:23:12 AM (1)
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May 23, 2022 

El Paso County Engineering Department, 

3460 Marksheffel Rd, 

Colorado Springs, 

CO 80922. 

 

RE: Falcon District 49 Transportation Facility, 

             Falcon 

 Preliminary Drainage Report 

 JVA No. 3456c 

 

The following Preliminary Drainage Report and attached drainage map have been prepared for Falcon 

District 49 Transportation Facility, Falcon, Colorado. The drainage report and drainage map have been 

produced in accordance with the El Paso County Drainage Criteria Manual.  

It is our understanding that the information provided herein meets all requirements of the El Paso County 

drainage criteria.  

Please contact us if you have any questions regarding this submission. 

Sincerely, 

JVA, Inc. 

 

 

_____________________________ 

 

Cooper W. Karsh  P.E. 

Registered Professional Engineer 

State of Colorado No.  

 

  

Ph: 303.444.1951 

Fax: 303.444.1957 

Toll Free: 877.444.1951 

Web site: www.jvajva.com 

E-mail: info@jvajva.com 

 

5/23/22

50723

Remove and replace pages 2 and 3 with a single signature sheet containing all three of the following
signature blocks.

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.

_______________________________________           _______________
[Name, P.E. #________ ]                                                 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.

_______________________________________       _______________
[Name, Title]                                                                Date
[Business Name]
[Address]

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.

_________________________________________       ____________
Joshua Palmer, P.E.                                                          Date
County Engineer / ECM Administrator

Conditions:
 

posed works form part of 

tion the construction of a 

equivalent to 8.5 acres on

he construction of a new 

unoff will be collected via



Subject: Engineer
Page Label: 11
Author: dotprete
Date: 8/8/2022 9:27:06 AM
Status: 
Color: 
Layer: 
Space: 

and parking area?

8/8/2022 9:27:06 AM (1)

Subject: Engineer
Page Label: 11
Author: dotprete
Date: 8/8/2022 9:30:35 AM
Status: 
Color: 
Layer: 
Space: 

water quality will be required for this area of
disturbance

8/8/2022 9:30:35 AM (1)

Subject: Engineer
Page Label: 9
Author: dotprete
Date: 8/8/2022 9:35:47 AM
Status: 
Color: 
Layer: 
Space: 

discuss the drainage basin to the south where the
new road and parking area is proposed.

8/8/2022 9:35:47 AM (1)

Subject: Engineer
Page Label: 11
Author: dotprete
Date: 8/8/2022 9:36:07 AM
Status: 
Color: 
Layer: 
Space: 

Show the "Four-Step Process" for selecting
structural BMPs (ECM Section I.7.2 BMP
Selection). Under each step, summarize how the
step was considered or implemented.

8/8/2022 9:36:07 AM (1)

Subject: Engineer
Page Label: 13
Author: dotprete
Date: 8/8/2022 9:44:55 AM
Status: 
Color: 
Layer: 
Space: 

Please include calculation forms from MHFD for
EDB (UD-BMP-Version 3.07 and
MHFD-Detention-Version 4.04)

Include calculations for proposed swales and any
required outlet protection (including riprap sizing)

8/8/2022 9:44:55 AM (1)

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 8/8/2022 9:57:34 AM
Status: 
Color: 
Layer: 
Space: 

Clarify.  Is the diversion an existing condition or
with the new development design.

Remove the note from the existing condition map if
diversion does not occur until the proposed site is
constructed.

8/8/2022 9:57:34 AM (1)

uth of the subject site will be maintain

detention. Proposed works in this pa

ccess road. Existing constraints inclu

 drain into the proposed detention ba

and parking area?

site will be maintained and will not be 

ed works in this part of the site equivalent to

ng constraints including finished elevations 

oposed detention basin. Runoff from the new 

ound. 

c conditions are included in Sections B & D o

art of the improvements. 

uate storage and water quality enhancement 

water quality will be required for
this area of disturbance

9 

 

 

 

The existing site is comprised of two basins designated as Basins H-1 and H-2. Basin H-1 

consists of a baseball field with gravel and grass finish, limited amount of concrete finish, 

series of small buildings and a maintenance yard. Drainage from this basin sheet flows north 

to south-east at 1.3% gradient to discharge into a local depression within the site boundary. 

Basin H-2 consists of a running track with gravel and grass finish, limited amount of asphalt 

finish. Drainage from this basin sheet flows north to south-west at 10% gradient to discharge 

into the creek within the site boundary. Pre-development runoff calculations are summarized 

in Table 1 and detail information is provided in Appendix B. 

 

 

 

Figure 2 - Subject Site's Major Basin - Source Falcon Drainage Basin Planning Study report 

 

discuss the drainage basin to the south where the new road and parking area is
proposed.

11 

ation. Inspection and maintenance will be carried out by the Operation Crew 

ime during the inspections appropriate means will be selected to clean and m

ty to its intended working order. The Post-Construction Stormwater Control 

Maintenance Agreement entered by the Applicant and El Paso County shall c

ract or as directed by El Paso County. 

Show the "Four-Step Process" for selecting structural
BMPs (ECM Section I.7.2 BMP Selection). Under each
step, summarize how the step was considered or
implemented.

APPENDIX B – CALCULATIONS

 

 

 

 

 

 

 

 

 

 

Please include calculation forms from MHFD for EDB (UD-BMP-Version 3.07 and
MHFD-Detention-Version 4.04)

Include calculations for proposed swales and any required outlet protection (including
riprap sizing)

Clarify.  Is the
diversion an existing
condition or with the
new development
design.

Remove the note
from the existing
condition map if
diversion does not
occur until the
proposed site is
constructed.
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Page Label: [1] 24x36
Author: dotprete
Date: 8/9/2022 1:46:44 PM
Status: 
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Space: 

design point

8/9/2022 1:46:44 PM (1)

Subject: Cloud+
Page Label: 19
Author: dsdlaforce
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Space: 

Provide calculation for the composite calculation
based on Table 6-6 and chapter 6 of the City DCM,
not the above equation.

8/9/2022 10:07:26 AM (1)

Subject: Image
Page Label: 18
Author: dsdlaforce
Date: 8/9/2022 10:10:22 AM
Status: 
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Layer: 
Space: 
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Subject: Callout
Page Label: 18
Author: dsdlaforce
Date: 8/9/2022 10:11:15 AM
Status: 
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Space: 

Add footnote showing the formula used.

8/9/2022 10:11:15 AM (1)

Subject: Image
Page Label: 18
Author: dsdlaforce
Date: 8/9/2022 10:11:39 AM
Status: 
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Layer: 
Space: 

8/9/2022 10:11:39 AM (1)

Subject: Callout
Page Label: 18
Author: dsdlaforce
Date: 8/9/2022 10:12:47 AM
Status: 
Color: 
Layer: 
Space: 

Include the offsite basin.

8/9/2022 10:12:47 AM (1)

O

design point

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 2/28/22

Ph: (970) 404 3100 By: AMB

 D49 Transportation Center

Composite Runoff Coefficient Calculations
Location: El Paso County

Minor Design Storm: 10

Major Design Storm: 100 CA 100yr = 0.78i + 0.11

Soil Type: A CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

Basin Design Data

I (%) = 95% 95% 95% 63% 25% 25% 35% 2% I (%)

Basin 

Name

Design 

Point

Apaved 

streets 

(sf)

Adrives/c

onc   (sf)

Aroof   

(sf)

Agravel   

(sf)

Aplygnd   

(sf)

Aart. turf   

(sf)

Alscape (A 

soil)             

(sf)

Alscape 

(C/D soil)             

(sf)

ATotal      

(sf)

ATotal   

(ac)

Imp     

(%)
C2 C5 C10 C100

1 1 779,789 43,183 37,089 465,035 1,325,096 30.42 73.9% 0.57 0.59 0.60 0.69

Runoff Coeff's

Provide calculation
for the composite
calculation based on
Table 6-6 and
chapter 6 of the City
DCM, not the above
equation.

C100

Upper 

most 

Length 

(ft)

Slope 

(%)

ti      

(min)

Length 

(ft)

Slope 

(%)
Type of Land Surface K

Velocity 

(fps) 

tt     

(min)

0.43 300 1.3% 24.0 1515 0.8%
Short Pasture and 

7 0.6 40.3

Initial Overland Time (ti)
Travel Time (tt)                                                                              tt=Length/(Veloci

x 60)

Add footnote showing
the formula used.

0 0

0 0

TOTA

20220202

Include the offsite
basin.
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Space: 

Revise percent impervious per City DCM Table 6-6

8/9/2022 10:12:54 AM (1)

Subject: Callout
Page Label: 18
Author: dsdlaforce
Date: 8/9/2022 10:13:41 AM
Status: 
Color: 
Layer: 
Space: 

Update basin names to be consistent with the
existing drainage map. (H1 & H2).

Include the offsite basin in the calculation.

8/9/2022 10:13:41 AM (1)

Subject: Text Box
Page Label: [1] 24x36
Author: dsdlaforce
Date: 8/9/2022 10:14:18 AM
Status: 
Color: 
Layer: 
Space: 

Delineate all offsite basins draining onto the site. 
Update runoff calculations to include offsite basin.
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Add design point for the inlet
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Page Label: [1] 24x36
Author: dsdlaforce
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Status: 
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Layer: 
Space: 

Design point for combined flow

8/9/2022 10:15:22 AM (1)

JVA Incorporat

214 8th Street, S

Glenwood Sprin

Ph: (970) 404 3

 D49 Transportation Center

Historic Runoff Coefficient & Tim
Location: El Paso County

Minor Design Storm: 10

Major Design Storm: 100

Soil Type: A

Basin Design Data

I (%) = 95% 90% 90%

Basin 

Name

Design 

Point

Apaved 

streets 

(sf)

Adrives/co

nc   (sf)

Aroo

(sf)

Revise percent
impervious per City
DCM Table 6-6

Name Point
(sf)

nc   (sf) (sf) (sf) (sf) (sf)

1 1 15,185 77,447

2 2 2,939 175507

TOTAL SITE 18,124 0 0 252,954 0 0

Basin 

Name

Design 

Point

Time of 

Conc 

(tc)

C2 C5 C10 C100 2

1 1 20.1 0.27 0.28 0.30 0.43 1.87

2 2 25.0 0.34 0.35 0.37 0.50 1.68

0 0

0 0

0 0

Runoff Coeff's
Update basin names
to be consistent with
the existing drainage
map. (H1 & H2).

Include the offsite
basin in the
calculation.

Delineate all offsite basins draining
onto the site.  Update runoff
calculations to include offsite basin.

COCO

2

Add design point for
the inlet

2

Design point for
combined flow
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Space: 

This basin should be split into two basin.  The
southern basin should include a design point for
the combined flows with the pond release.

8/9/2022 10:17:36 AM (1)
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Status: 
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Layer: 
Space: 

provide design point

8/9/2022 10:18:56 AM (1)

Design point for
discharge.

This basin should be
split into two basin. 
The southern basin
should include a
design point for the
combined flows with
the pond release.

O

Design point
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")

!.

c
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!
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!

Potential Flow Path of Split Flow

Small Drop Structure
See Detail on Sheet 6-54

MT 2 - Swingline Rd.
EX Size:  20' (W) x 6.8' (H) Concrete Box
PR Size:  12' (W) x 8' (W) Concrete Box (x3)
Structure size shall be re-evaluated 
after Regional Pond MN is re-designed.

MT 3 - Hwy. 24
EX Size:  12' (W) x 6' (H) Concrete Box (x2)

MT 4 - Rail Road
EX Size:  77' (W) x 9.17' (H) Wood Bridge
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* These approximate 100-yr floodplain boundaries are for planning
purposes only.  This information is not intended to replace the information
provided on the FEMA Flood Insurance Rate Maps for this area.
** These are conceptual design drawings and are subject  to change.  These 
drawings are not intended for construction purposes.

Note: 
Infrastructure and channel improvements shown may vary slightly 
from the final list published in the accompanying report as a result of 
fee revisions that have occurred following the preparation of this 
figure.  For current information as of September 2015, please see 
tables in Section 6 of the accompanying report.

provide design point
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Include all the basins shown on the proposed
drainage map.

Update the proposed sub-basin description to
describe all assumptions made.

Example: Basin 1 calculation assumed 100%
impervious for the being constructed with phase 2.
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For pond design/sizing replace with UD-Detention.
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Drainage report to include hydraulic analysis of the
drainage path from the pond outfall to the suitable
outfall location defined in ECM Chapter 3 section
3.2.4.  Analysis will likely be to the culvert at
Falcon Hwy.

Identify and provide construction plans for
necessary offsite improvements so the
conveyance is hydraulically adequate.
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Example: Basin 1
calculation assumed
100% impervious for the
being constructed with
phase 2.
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rocedure

(Historic Flows for Basin H1)

For pond design/sizing
replace with
UD-Detention.

Drainage report to include hydraulic analysis of the drainage
path from the pond outfall to the suitable outfall location
defined in ECM Chapter 3 section 3.2.4.  Analysis will likely be
to the culvert at Falcon Hwy.

Identify and provide construction plans for necessary offsite
improvements so the conveyance is hydraulically adequate.

provide all hydraulic calculations in the appendix (inlets,
pipes, swales, riprap sizing, emergency overflow, pond
outlet structure, etc.)
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It appears offsite flows is being diverted off site at
this location.  If this is correct then downstream
analysis is needed to verify downstream properties
are not negatively impacted. Explain in the
sub-basin narrative.
Add a design point
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FYI:  Criteria only requires minor design storm to
be based on a 5yr design storm.  Either revise or
add a a statement in the drainage design criteria
(pg 7) acknowledging the minimum design storm
and explaining why you've elected to use the 10 yr
design storm.
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It appears offsite flows is being
diverted off site at this location.
 If this is correct then
downstream analysis is needed
to verify downstream properties
are not negatively impacted.
Explain in the sub-basin
narrative.
Add a design point
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Regional Pond R1
EURV = 6.7 AF
100-yr Volume = 25 AF
Q2 in = 110 cfs
Q2 out = 77 cfs
Q100 in = 1600 cfs
Q100 out = 1500 cfs
See Detail on Sheet 6-55

Potential Flow Path 
of Overtopping Flow

Small Drop Structure
See Detail on Sheet 6-54

Small Drop Structure
See Detail on Sheet 6-54

See Notes on Cut SheetsSee Notes on Cut Sheets

MT 1 - Falcon Hwy.
EX Size:  2' Circular CMP (x1)
PR Size:  12' (W) x 4' (H) Concrete Box (x11)
* Road profile would need to be raised
to implement a feasible solution.
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Falcon DBPS
Conceptual Plan
Middle Tributary
El Paso County, CO
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* These approximate 100-yr floodplain boundaries are for planning
purposes only.  This information is not intended to replace the information
provided on the FEMA Flood Insurance Rate Maps for this area.
** These are conceptual design drawings and are subject  to change.  These 
drawings are not intended for construction purposes.

Note: 
Infrastructure and channel improvements shown may vary slightly 
from the final list published in the accompanying report as a result of 
fee revisions that have occurred following the preparation of this 
figure.  For current information as of September 2015, please see 
tables in Section 6 of the accompanying report.
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JVA Incorporated Job Name:  D49 Transportation Center

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 2/28/22

Ph: (970) 404 3100 By: AMB

D49 Transportation Center

storic Runoff Coefficient & Time of Concentration Calculations
ation: El Paso County

or Design Storm: 10

or Design Storm: 100

l Type: A

sin Design Data

I (%) = 95% 90% 90% 85% 25% 25% 35% 2% I (%)

Basin 

Name

Design 

Point

Apaved 

streets 

(sf)

Adrives/co

nc   (sf)

Aroof   

(sf)

Agravel   

(sf)

Aplygnd   

(sf)

Aart. turf   

(sf)

Alscape (A soil)             

(sf)

Alscape 

(C/D soil)             

(sf)

ATotal      

(sf)

ATotal   

(ac)
Imp     (%) C2 C5 C10 C100

Upper 

most 

Length 

(ft)

Slope 

(%) (m

1 1 15,185 77,447 633,070 725,702 16.66 41.6% 0.27 0.28 0.30 0.43 300 1.3% 2

2 2 2,939 175507 424,663 603,109 13.85 49.8% 0.34 0.35 0.37 0.50 300 9.9% 1

Initial Overland TimRunoff Coeff's

FYI:  Criteria only requires minor design
storm to be based on a 5yr design
storm.  Either revise or add a a
statement in the drainage design criteria
(pg 7) acknowledging the minimum
design storm and explaining why you've
elected to use the 10 yr design storm.


