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Engineer’s Statement 

 

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

are correct to the best of my knowledge and belief. Said drainage report has been prepared 

according to the criteria established by the County for drainage reports and said report is in 

conformity with the master plan of the drainage basin. I accept responsibility for any liability 

caused by any negligent acts, errors or omissions on my part in preparing the report. 

 

 

 

 

       

Samuel Acosta, PE 
Registered Professional Engineer 
State of Colorado 
No. 52470 
 
  

SAACOSTA
Stamp

SAACOSTA
Stamp
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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. 
 
 
_________________________________          _______________________ 
Chad Campbell, Environmental Services Group Manager  Date 
Xcel Energy 
3500 Blake St, Denver CO 80205 
 
 
 
 
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: 
 
 
 
              
County Engineer       Date 
 
 
Conditions: 

  

6/26/2026
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Purpose  
The purpose of this report is to present the stormwater criteria for Xcel Pathways Segment 5 

and document the drainage analysis and supporting calculations to meet the County’s criteria. 

General Information  
The Colorado Power Pathway project (Pathway) is an investment proposed by Xcel Energy to 

improve the state’s electric grid, increase electric reliability and enable future renewable energy 

development around the state. Pathway includes the installation of approximately 560 miles of 

new 345-kilovolt (kV) double-circuit transmission line as well as new and expanded substations. 

This Preliminary Drainage Report is part of a larger packet submittal regarding the build of 

approximately 45 miles of new 345-kilovolt (kV) double-circuit transmission line for the Pathway 

Segment 5 El Paso County Transmission Line Build project (Project). 

Location 
The Project is located in El Paso County, Colorado and begins at proposed transmission line 

structure 328 (located 1.12 miles southwest of the intersection of Summit Street and Simla 

Highway) and runs south for 45 miles to proposed transmission line structure 64 (located 1.13 

miles north of intersection of Prairie Hill Road and County Road 3608).  

The project is located in the following townships and ranges: T11S R60W, T12S R60W, T13S 

R59W, T13S R60W, T14S R59W, T14S R60W, T15S R59W, T15S R60W, T16S R60W, T17S 

R60W, T17S R61W. 

See Figure 1 below for the Vicinity Map. 

 

Figure 1: Vicinity Map 
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The average space between structures is 860 feet. The new line is comprised of a mix of 

monopole, tangent, and dead-end steel pole structures, with pole foundation diameters varying 

from 3 feet to 10 feet. The proposed structure locations are within the existing PSCo right-of-

way. 

Description of Property 
The Project area through the County is approximately 782 acres with a utility easement width of 

150 feet. The existing corridor generally consists of undeveloped and agricultural land uses with 

moderate to sparce levels of vegetation.  Vegetation generally consists of grass land and areas 

of shrubbery near watercourses. 

Topography along the project corridor consists of gently rolling terrain with intermittent areas of 

perennial floodplains and ephemeral drainageways.   

The estimated change from vegetated area to imperviousness area due to the structure 

foundations is less than 0.5 acres over the span of 45 miles, roughly 171 square feet of new 

impervious surface per mile of line, a de minimis change. The substations referenced in the 

cover letter are not located within El Paso County, nor are they within basins that drain into El 

Paso County; therefore, they have been excluded from this report.  

Soils conditions along the project corridor vary but generally consist of hydraulic soil group Type 

A and Type B soils.   

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. 

Major drainageways along the project corridor include West Branch Creek, Steels Fork Creek, 
Little Horse Creek, Horse Creek, North Fork Horse Creek, Pond Creek, and Mustang Creek. All 
creek and/or tributary crossings are located in Flood Zone A.  
 
The following creek crossings are included in FEMA FIRM Panel # 08041C0900G: 
The project passes through an Unnamed Tributary of West Branch Creek, along County Road 
1, north of the intersection of Gieck Road and County Road 1. The project passes through 
Steels Fork Creek along County Road 1, south of the intersection of State Highway 94 and 
County Road 1.  
 
The following creek crossings are included in FEMA FIRM Panel # 08041C0675G: 
The project passes through Little Horse Creek Unnamed Tributary, along County Road 133 just 
south of the intersection of County Road 133 and County Road 12. The project passes through 
Little Horse Creek, at the intersection of Little Corona Road and North Rush Road. The project 
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passes through Horse Creek along North Rush Road, south of the intersection of Cold Iron 
Road and North Rush Road, and north of the intersection at Judge Orr Road and North Rush 
Road. The project passes through North Fork Horse Creek, just south of the intersection of 
Funk Road and Simla Highway. 
 
The following creek crossings are included in FEMA FIRM Panel # 08041C0450G: 
The project passes through an Unnamed Tributary of Mustang Creek, just north of the 
intersection of Hoot Owl Road and Simla Highway. The project passes through Mustang Creek 
just north of the intersection of Alta Vista Road and Simla Highway. The project passes through 
Mustang Creek along Harrisville Road, east of the intersection of Harrisville Road and Oil Well 
Road. The project passes through Mustang Creek along Oil Well Road, just north of the 
intersection of Harrisville Road and Oil Well Road.  
 
The following creek crossings are included in FEMA FIRM Panel # 08041C1100G: The project 
passes through Pond Creek at Truckton Road.    
 
Panels 08041C1275G, 08101C0175D, 08101C0200D, and 08041C1300G do not contain any 
creek crossings related to the project.  
 
There are no known irrigation ditches or underground irrigation systems that will be affected by 

this project.  

Drainage Basins and Sub-Basins 

Major Basin Descriptions.  

No drainage basin studies were found within the El Paso County Drainage Basin Plans and 

Studies for the project area. Specific locations of the project creek crossings are discussed in 

detail in the “Floodplains” section of this report. FEMA maps supporting that discussion are 

attached in Appendix B.  

Multiple portions of the project are within special flood hazard Zone A.  

In proposed conditions, the drainage basin patterns will remain the same as pre-construction 

conditions. This project is anticipated to have minor localized grading impacts throughout with 

the installation of foundations for the overhead transmission line. The foundations will be placed 

at approximately 860 foot intervals along the line of installation.  

Drainage Design Criteria 
Development Criteria Reference.  

The El Paso County Drainage Basin Plans were used to verify that no drainage basin studies 

were present in the area of the project. FEMA FIRM maps were used to verify creek crossings 

and flood hazard zones for the project.  

Hydrologic Criteria.  

Since the proposed improvements will only add an impervious area less than 0.5 acres over the 

span of 45 miles, existing condition capacity and runoff for the project area are presumed to 
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stay the same. Calculations for existing conditions storage, discharge, and peak runoff were not 

verified.  

Drainage Facility Design 

General Concept.  

The Project begins at proposed transmission line structure 328 (located 1.12 miles southwest of 

the intersection of Summit Street and Simla Highway) and runs south for approx. 45 miles to 

proposed transmission line structure 64 (located 1.13 miles north of intersection of Prairie Hill 

Road and County Road 3608). 

The average space between structures is 860 feet. The new line is comprised of a mix of 

monopole, tangent, and dead-end steel pole structures, with pole foundation diameters varying 

from 3 feet to 10 feet. The proposed structure locations are within the existing PSCo right-of-

way. 

The Project area through the County is approximately 782 acres with a utility easement width of 

150 feet. The estimated change from vegetated area to imperviousness area due to the 

structure foundations is less than 0.5 acres over the span of 45 miles, roughly 171 square feet 

of new impervious surface per mile of line, a de minimis change. 

Surface water flow from the project area will not change due to the minor localized grading 

impacts and structure installation. Given the line length and lack of drainage changes due to 

construction, a drainage plan figure has not been included with this memo. 

Site disturbance would include minor grading and mowing (if needed) around the structures, 

grading for temporary access roads, installation of concrete foundations, and placement of 

conductor wire. The temporarily disturbed areas will be restored to existing vegetated conditions 

as nearly as practical once construction is complete. Impacts to existing grade due to 

permanent access are expected to be minimal and have a de minimis impact on drainage flow, 

direction, and flow concentration therefore, hydrologic and hydraulic calculations and tabulations 

have not been included in this memo. 

Permanent Culverts  
Permanent maintenance access to transmission structures at 12 locations across existing 

roadside ditches will be required. Access approaches will be approximately 30 feet long and 

permanent culverts will be constructed under the approaches to maintain existing drainage 

patterns and flows. The locations of each of the 12 permanent culverts are shown in Appendix 

A.  

Hydrology 

In accordance with the “El Paso County Drainage Criteria Manual” Chapter 5 the rational 

method was used to calculate peak flow rates at each culvert location (Table 1). For the 

analysis two surface types were utilized. These surface types were “Streets - Paved” and 

“Undeveloped – Historic Flow Analysis-Greenbelts, Agriculture”. A weighted average for each 

basin was calculated to determine a composite “C” value. NOAA Atlas 14 was used to 
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determine rainfall intensities for the corresponding times of concentration. A land surface type of 

“Grassed Waterway” was used to determine concentrated flow time of concentrations. The 

rational method calculations can be found in Appendix F. 

Table 1 – Basin Peak Flow Rates 

Basin/Culvert 
10-Year Peak 

Flow (cfs) 
100-Year Peak 

Flow (cfs) 

19 2.09 3.63 

20 2.83 5.52 

23.1 0.44 0.77 

24 2.32 4.57 

33 3.49 6.02 

34 1.58 2.75 

40 2.55 4.79 

47 1.33 2.30 

48 2.47 5.00 

52 3.73 7.71 

53 1.32 2.37 

75 2.44 4.18 

 

Hydraulics 

The Federal Highway Administration’s (FHWA) program HY-8 was used to determine the 

diameters needed for each of the permanent culverts. The drainage basin with the highest 

calculated peak flow rate (Basin/Culvert 52) was used to determine the maximum culvert 

diameter needed. To size the culvert, a 51-foot length was used to accommodate the 30-foot 

access approach with an assumed 3:1 side slope and an assumed 3.5-foot-deep roadside ditch. 

A 3:1 side slope triangular channel shape was assumed, and 0.5% slope was also assumed for 

both the channel and proposed culvert. The HY-8 results indicate that an 18-inch corrugated 

metal pipe is sufficient for conveying both the 10- and 100-year peak flow rates with more than 

6-inches of freeboard and maintaining the current drainage patterns.       

Per Section 2.4 of the drainage criteria manual, drainage driveway culverts have a minimum 

diameter of 18-inches. For this reason, all 12 permanent culverts are proposed to be 18-inch 

diameter corrugated metal pipes (CMP). All HY-8 calculations can be found in Appendix F. 

All culverts shall be installed at the slope of the ditch and match existing grade. Adequate cover 

is required on all culverts and shall be based on H-20 Live Loads in addition to the manufacturer 

specifications for the culverts.  

Floodplains 
The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 

shows the project area located on Panel No. 08041C0450G in El Paso County, effective 

February 17, 2010. Panel No. 08041C0675G in El Paso County, effective March 17, 1997. 

Panel No. 08041C0900G in El Paso County, effective March 17, 1997. Panel No. 

08041C1100G in El Paso County, effective March 17, 1997. Panel No. 08041C1275G in El 



El Paso County | Xcel Pathways Segment 5 TLine
Final Drainage Report

 

hdrinc.com 5555 Tech Center Drive, Suite 310, Colorado Springs, CO  80919-2371 
(719) 272-8800  

9 

 

Paso County, effective March 17, 1997.  The project is also located in panels 08101C0175D, 

08101C0200D, and 08041C1300G, however their area was not printed and therefore these 

panels are not included in Appendix B. The project area is located along West Branch Creek, 

Steels Fork Creek, Little Horse Creek, Horse Creek, North Fork Horse Creek, Pond Creek, and 

Mustang Creek. All creek and/or tributary crossings are in Zone A, which is defined as having 

“No Base Flood Elevations Determined”.  

It should be noted that 2 permanent culverts, Culvert 33 and 34, are located within the FEMA 
SFHA Zone A in FIRM Panel # 08041C1100G at Truckton Road. The addition of this culvert is 
not expected to affect the floodplain in this area. A floodplain “No-Rise” certification letter and 
Floodplain Development permit will be submitted separately from this drainage report. 
  
No increase to either the floodplain width or water surface elevation will result from the project 

because the proposed transmission line foundations will be located to avoid floodplains and 

floodways and permanent culvert will maintain existing drainage patterns and flows. This will 

cause no increase in the floodplain width or to the water surface elevation. This certification is 

intended as proof of meeting the requirements set forth in the El Paso County’s Drainage 

Criteria Manual. 

The following documentation in accordance with standard Engineering practice was used to 

support our findings: 

a) The preliminary Xcel Pway Segment 5 structure location KMZ     

b) FEMA FIRM panels 08041C1275G, 08101C0175D, 08101C0200D, 08041C1300G, 
08041C1100G, 08041C0900G, 08041C0675G, 08041C0450G. Panels 08101C0175D, 
08101C0200D, and 08041C1300G area was not printed and therefore are not included 
in Appendix B.  

 

Erosion Control 
Erosion and sediment control plans will be developed based on the El Paso County Standards 

and provided after Concept Design. Erosion and sediment control will be provided for 

construction activity throughout the entirety of the project.   

Water Quality 
Proposed improvements include installing new transmission line foundations which range in 3 

feet to 10 feet in diameter which are spaced approximately 860 feet apart. These proposed 

foundations will not alter the proposed runoff patterns and will add a trivial amount of additional 

impervious area per mile of transmission line. The substation addressed in the cover letter are 

neither located within El Paso County, nor are they located within a basin that drains into El 

Paso County, and therefore have not been included in the water quality analysis of this report. 

The Project area through the County is approximately 782 acres with a utility easement width of 

150 feet. The estimated change from vegetated area to imperviousness area due to the 

structure foundations is less than 0.5 acres over the span of 45 miles, roughly 171 square feet 

of new impervious surface per mile of line, a de minimis change. 
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The El Paso County Engineering Criteria Manual (ECM) Appendix Section I.7.1.B.4 exception 4 

for aboveground and underground utilities lists that activities for installation or maintenance of 

underground utilities or infrastructure that does not permanently alter the terrain, ground cover 

or drainage patterns from those present prior to the construction activity. This exclusion includes 

but is not limited to, activities to install, replace, or maintain utilities under roadways or other 

paced areas that return the surface to the same condition. While this provision is primarily 

applicable to underground utilities, the proposed aboveground transmission line work in El Paso 

County also meets the intent of this exemption, as it will not permanently alter drainage 

patterns. Furthermore, the project will result in less than one acre of permanent disturbance. 

Maintenance 
The Project area through the County is approximately 782 acres with a utility easement width of 

150 feet.  

The temporarily disturbed areas will be restored to existing vegetated conditions as nearly as 

practical once construction is complete.  

Permanent access will be provided through existing easements.  Maintenace around the 

proposed foundations are expected to be minimal and required on an as-needed basis. 

Conclusion 
The design of Xcel’s Pathways Segment 5 Transmission Line project is in conformance with El 

Paso County’s Drainage Criteria Manual.  The design will adequately protect public health, 

safety, and general welfare and have no adverse impacts on public rights-of-way or offsite 

properties. 

References 
• El Paso County Drainage Criteria Manual, Rev October 2018. 

• FEMA Map Service Center (https://msc.fema.gov/portal/home)   



El Paso County | Xcel Pathways Segment 5 TLine
Final Drainage Report

 

hdrinc.com 5555 Tech Center Drive, Suite 310, Colorado Springs, CO  80919-2371 
(719) 272-8800  

11 

 

 

Appendix 
A. Vicinity Maps 

B. FEMA Firm Panels 

C. Floodplain Statement of No-Impact 

D. Design Drawings 

E. Drainage Letter of Conformance Checklist 

F. Hydrologic and Hydraulic Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



El Paso County | Xcel Pathways Segment 5 TLine 
Final Drainage Report 

 
 

hdrinc.com 5555 Tech Center Drive, Suite 310, Colorado Springs, CO  80919-2371 
(719) 272-8800  

11 

 

Appendix A – Vicinity Map 
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Appendix B – FEMA FIRM Maps 
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Appendix C – Floodplain Statement of No-Impact 
 

 

 

 

 

 

 

 

 

 

 

  

 See Floodplain Development
Permit Technical Memos.
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Appendix D – Design Drawings 
  

 See SWMP Drawings. No
Permanent Control Measures

proposed for this linear utility work.
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Appendix E - Drainage Letter of Conformance Checklist 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Applicant PCD

Please confirm each item below has been included by placing a check mark in the "Applicant" column.  See 

right for an example. The "PCD" column is for office use only. ✓
Office use 

only

Report Contents

Table of contents, pages numbered

Existing/Historic and Developed Conditions Plans at the end of the report

General Location

City and County, and local streets within and adjacent to the subdivision 

Township, Range, Section, 1/4 section

Major drainage ways and existing facilities 

Names of surrounding platted developments 

Description of Property

Area in acres

Ground cover, (type of trees, shrubs, vegetation) 

General topography

General soil conditions

Major drainageways

Irrigation facilities

Utilities and other encumbrances

Major Basin Descriptions

Reference should be made to major drainageway planning studies; Such as Drainage Basin Planning Studies; Flood 

Hazard delineation reports, and flood insurance studies or maps if available. 

A floodplain statement shall be provided indicating whether any portion of the development is in a designated 

floodplain as delineated on the current FEMA mapping. 

Major basin drainage characteristics

Identification of all nearby irrigation facilities and other obstructions which could influence or be influenced by local 

drainage.

Sub-Basin Descriptions

Discussion of historic drainage patterns of the property in question

Discussion of offsite drainage flow patterns and their impact on the development 

Drainage Design Criteria

Reference all criteria, master plans, and technical information used for report preparation and design; any deviation 

from such material must be discussed and justified.

Discussion of previous drainage studies (i.e. PDR, drainage basin planning studies, master plans, flood insurance 

studies) for the site in question that influence or are influenced by the drainage design and how the studies affect 

drainage design for the site

Four Step Process

Runoff reduction proposed 

Stabilization of drainage ways proposed/discussed 

Proposed Stormwater Quality Capture Volume (WQCV) proposed 

Identify Best Management Practices (BMP's)  to be used to control  industrial and commercial pollutants 

FINAL DRAINAGE REPORT (FDR) CHECKLIST

Final Drainage Report

The purpose of the Final Drainage Report is to finalize concepts and to present the final design details for the drainage facilities presented in 

the PDR, including any changes to the preliminary design.  The FDR shall contain all components of the PDR checklist plus additional 

necessary information relating to the final design of specific facilities associated with the development. 

1

2

1

2

1

2

3

4

4

5

6

7

1

2

3

4

1

2

3

2

1

2

3

1

4

Revised: January 2022

EL PASO COUNTY PLANNING AND

COMMUNITY DEVELOPMENT

DEPARTMENT

2880 International Circle, Suite 110
Colorado Springs, CO  80910
Phone 719-520-6300
Fax 719-520-6695
www.elpasoco.com

12/28/2021  1:39 PM Page 1 of 3 MASTER CHECKLISTS-ENG-2106a

✓

✓
✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

N/A

N/A
N/A

N/A
N/A

https://www.elpasoco.com


FINAL DRAINAGE REPORT (FDR) CHECKLIST
Revised: January 2022

EL PASO COUNTY PLANNING AND

COMMUNITY DEVELOPMENT

DEPARTMENT

2880 International Circle, Suite 110
Colorado Springs, CO  80910
Phone 719-520-6300
Fax 719-520-6695
www.elpasoco.com

Hydrologic Criteria

Identify design rainfall

Identify runoff calculation method

Identify design storm recurrence intervals

Identify detention discharge and storage calculation method 

Note ECM Appendix I Full Spectrum Detention (FSD) requirement

Drainage Facility Design - General Concept

Discussion of compliance with offsite runoff considerations

Discussion of anticipated and proposed drainage patterns

Discussion of the content of tables, charts, figures, plates or drawings presented in the report 

Drainage Facility Design - Specific Details

Presentation of existing and proposed hydrologic conditions including approximate flow rates entering and exiting the 

subdivision with all necessary calculations.

Presentation of approach to accommodate drainage impacts on existing or proposed improvements and facilities.

Presentation of proposed facilities with respect to alignment, material and structure type.

Discussion of drainage impact of site constraints such as streets, utilities, existing and proposed structures.

Environmental features and issues shall be presented if applicable.

Discussion of maintenance access and aspects of the design.

Discussion and analysis of existing and proposed downstream drainage facilities and their ability to convey developed 

runoff from the proposed development.

Presentation of detention storage and outlet design (including reservoir routings) when applicable. Note that the 

Engineering Criteria Manual Appendix I requires Full Spectrum Detention. 

Presentations of all hydrologic and hydraulic calculations including hydraulic grade line computations as appropriate.  

Recommended use of Mile High Flood District (MHFD / UDFCD) spreadsheets and calculations to properly meet this 

requirement, however other commonly used software may acceptable. 

Presentation of an accurate, complete current estimate of cost of proposed facilties. 

Presentation of all drainage basin fees and bridge fees for the property in question as applicable. 

Other Government agency requirements

Federal Emergency Management Agency (FEMA)

Army Corps of Engineers (COE)

Colorado State Engineer

Colorado Water Conservation Board (CWCB)

Others
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Coordinating with PPRBD for floodplain permits.
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Drawing Contents, two maps/plans are required, existing conditions & the proposed plans

General Location Map:  A map shall be provided in sufficient detail to identify drainage flows entering and leaving the 

development and general drainage patterns.  The map should be at a scale of 1”=50’ to 1”=2000’.  The map shall 

identify any major construction (i.e. development, irrigation ditches, existing detention facilities, culverts, storm sewers, 

etc.) that shall influence or be influenced by the subdivision.

Drainage Plan:  Map(s) of the proposed development at a scale of 1”=20’ to 1”=200’ shall be included to identify 

existing and proposed conditions on or adjacent to the site in question. It shall include a minimum of: 

Existing and proposed contours at 2 feet maximum intervals.  For subdivisions involving rural lots greater than 

1.0 acre, the maximum interval may be 5 feet where approved.  In terrain greater than 10% the intervals should 

be 10 foot intervals. 

Property lines and existing or proposed easements with purposes noted.

All Streets

Existing drainage facilities and structures, including irrigation ditches roadside ditches, drainageways, gutters 

and culverts, all indicating flow direction.  All pertinent information such as material, size, shape, slope and 

locations shall also be included. 

Overall drainage area boundary and drainage sub-area boundaries relating to the subdivision.

Proposed type of street sections (i.e., vertical or ramp curb and gutters, roadside ditch, gutter flow and/or cross 

pans).

Proposed storm sewers and open drainageways, including inlets, manholes, culverts, and other appurtenances.

Proposed outfall point for runoff from the developed area and facilities to convey flows to the final outfall point 

without damage to downstream properties. 

Routing and summary of initial and major flow rates at various design points for all storm runoff associated with 

the property.

Path (s) chosen for computation of time of concentration.

Details of and design computations for detention storage facilities including outlet. 

Location and elevations of all defined 100-year floodplains affecting the property. 

Location of all existing and proposed utilities affected by or affecting the drainage design.   
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See SWMP Maps.
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Appendix F – Hydrologic and Hydraulic Calculations 
 

 

  



Runoff Coefficients
Corridor / Design Package: PWAY Seg 5 Computed:  CAB Date:  6/24/2026 Computed:  

System Name: Checked:  SDA Date:  6/24/2026 Checked:  

Sub-Basin Data

Basin ID Description
Hydr Soils 

Group

Total 

Area 

(ac)

C5 C10 C100 C5 C10 C100

Area 

(ac)
C5 C10 C100

Area 

(ac)

19 Proposed Culvert A 0.94 - 0.52 0.53 - 1.00 0.95 0.41 - 0.15 0.20 0.53

20 Proposed Culvert A 2.57 - 0.27 0.30 - 1.00 0.95 0.35 - 0.15 0.20 2.22

23.1 Proposed Culvert B 0.18 - 0.48 0.49 - 1.00 0.95 0.07 - 0.15 0.20 0.11

24 Proposed Culvert B 2.40 - 0.26 0.29 - 1.00 0.95 0.30 - 0.15 0.20 2.10

33 Proposed Culvert A 2.26 - 0.53 0.54 - 1.00 0.95 1.01 - 0.15 0.20 1.25

34 Proposed Culvert A 0.73 - 0.51 0.52 - 1.00 0.95 0.31 - 0.15 0.20 0.42

40 Proposed Culvert B 2.27 - 0.32 0.35 - 1.00 0.95 0.45 - 0.15 0.20 1.82

47 Proposed Culvert B 0.71 - 0.55 0.55 - 1.00 0.95 0.33 - 0.15 0.20 0.38

48 Proposed Culvert B 3.27 - 0.23 0.27 - 1.00 0.95 0.29 - 0.15 0.20 2.98

52 Proposed Culvert B 5.90 - 0.21 0.25 - 1.00 0.95 0.40 - 0.15 0.20 5.50

53 Proposed Culvert B 0.99 - 0.42 0.43 - 1.00 0.95 0.31 - 0.15 0.20 0.68

75 Proposed Culvert A 1.05 - 0.59 0.59 - 1.00 0.95 0.54 - 0.15 0.20 0.51

23.27 4.77 18.50

Composite C Streets (Paved) Undeveloped Areas or Parks



Standard Form SF-1 . Time of Concentration
Corridor / Design Package: PWAY Seg 5 Computed:  CAB Date:  6/24/2026

System Name: Minimum Tc of 5 minutes used for roadway basins 0.50 acres or smaller Checked:  SDA Date:  6/24/2026

SUB-BASIN DATA INITIAL/OVERLAND FLOW TRAVEL TIME Total Tc CHECK FINAL Tc

(ti) (tt) (Urbanized basins) (min)

Type of Land Surface

Basin ID Description

C10
Area 

(ac)

Length 

(ft)

Slope 

(ft/ft)

ti 

(min) 

Length 

(ft)

Sw 

(ft/ft)  Code Description

Convey 

Coef (Cv)

 Velocity 

(ft/s)

Travel 

Time 

(min)

tc = ti + tt 

(min) 

Urban 

(Yes 

/No) Imperviousness i

Regional 

Tc max 

(min) Tc max > tc

19 Proposed Culvert 0.52 0.94 108 0.02 3.0 820 0.02 5 Grassed waterway 15.00 1.89 7.23 10.2 No 0.000 38.06 Check 10.2

20 Proposed Culvert 0.27 2.57 137 0.01 4.5 765 0.02 5 Grassed waterway 15.00 1.96 6.52 11.0 No 0.000 36.87 Check 11.0

23.1 Proposed Culvert 0.48 0.18 60 0.08 3.9 281 0.01 5 Grassed waterway 15.00 1.27 3.69 7.6 No 0.000 32.15 Check 7.6

24 Proposed Culvert 0.26 2.40 22 0.04 2.7 863 0.01 5 Grassed waterway 15.00 1.35 10.65 13.3 No 0.000 43.75 Check 13.3

33 Proposed Culvert 0.53 2.26 300 0.02 5.4 2222 0.02 5 Grassed waterway 15.00 2.00 18.52 23.9 No 0.000 56.86 Check 23.9

34 Proposed Culvert 0.51 0.73 300 0.00 2.9 829 0.01 5 Grassed waterway 15.00 1.82 7.59 10.5 No 0.000 38.65 Check 10.5

40 Proposed Culvert 0.32 2.27 122 0.03 5.2 912 0.01 5 Grassed waterway 15.00 1.57 9.68 14.9 No 0.000 42.13 Check 14.9

47 Proposed Culvert 0.55 0.71 64 0.03 2.6 951 0.01 5 Grassed waterway 15.00 1.19 13.29 15.9 No 0.000 48.16 Check 15.9

48 Proposed Culvert 0.23 3.27 53 0.04 4.0 957 0.01 5 Grassed waterway 15.00 1.19 13.43 17.5 No 0.000 48.38 Check 17.5

52 Proposed Culvert 0.21 5.90 47 0.06 4.6 1194 0.01 5 Grassed waterway 15.00 1.15 17.33 21.9 No 0.000 54.88 Check 21.9

53 Proposed Culvert 0.42 0.99 40 0.05 3.0 1208 0.01 5 Grassed waterway 15.00 1.22 16.50 19.5 No 0.000 53.49 Check 19.5

75 Proposed Culvert 0.59 1.05 205 0.01 3.0 1259 0.02 5 Grassed waterway 15.00 2.28 9.21 12.2 No 0.000 41.35 Check 12.2

CS-DCM Table 6-7     Conveyance Coefficients

Code Description Cv

1 Heavy meadow 2.5

2 Tillage/field 5

3 ` 7

4 Nearly bare ground 10

5 Grassed waterway 15

6 Paved areas and shallow paved swales 20

7 Rail Ballast 1.5

8 Riprap 6.5



Standard Form SF-2 . Storm Drainage System Design (Rational Method Procedure)
Corridor / Design Package: PWAY Seg 5 Computed:  CAB Date:  6/24/2026

System Name: Checked:  SDA Date:  6/24/2026

Design Storm: 10-yr
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(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

Proposed Culvert 19 0.940 0.521 10.25 0.49 4.27 2.09

Proposed Culvert 20 2.570 0.266 11.05 0.68 4.14 2.83

Proposed Culvert 23.1 0.180 0.481 7.64 0.09 5.06 0.44

Proposed Culvert 24 2.400 0.256 13.32 0.62 3.78 2.32

Proposed Culvert 33 2.260 0.530 23.94 1.20 2.91 3.49

Proposed Culvert 34 0.730 0.511 10.46 0.37 4.24 1.58

Proposed Culvert 40 2.270 0.319 14.90 0.72 3.53 2.55

Proposed Culvert 47 0.710 0.545 15.94 0.39 3.44 1.33

Proposed Culvert 48 3.270 0.225 17.46 0.74 3.35 2.47

Proposed Culvert 52 5.900 0.208 21.95 1.23 3.04 3.73

Proposed Culvert 53 0.990 0.416 19.50 0.41 3.21 1.32

Proposed Culvert 75 1.050 0.587 12.19 0.62 3.96 2.44

Basin Area Description

DIRECT RUNOFF

REMARKS

TOTAL RUNOFF



Standard Form SF-2 . Storm Drainage System Design (Rational Method Procedure)
Corridor / Design Package: PWAY Seg 5 Computed:  CAB Date:  6/24/2026

System Name: Checked:  SDA Date:  6/24/2026

Design Storm: 100-yr
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(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

Proposed Culvert 19 0.940 0.527 10.25 0.50 7.33 3.63

Proposed Culvert 20 2.570 0.302 11.05 0.78 7.11 5.52

Proposed Culvert 23.1 0.180 0.492 7.64 0.09 8.68 0.77

Proposed Culvert 24 2.400 0.294 13.32 0.71 6.48 4.57

Proposed Culvert 33 2.260 0.535 23.94 1.21 4.98 6.02

Proposed Culvert 34 0.730 0.518 10.46 0.38 7.27 2.75

Proposed Culvert 40 2.270 0.349 14.90 0.79 6.05 4.79

Proposed Culvert 47 0.710 0.549 15.94 0.39 5.91 2.30

Proposed Culvert 48 3.270 0.267 17.46 0.87 5.73 5.00

Proposed Culvert 52 5.900 0.251 21.95 1.48 5.21 7.71

Proposed Culvert 53 0.990 0.435 19.50 0.43 5.49 2.37

Proposed Culvert 75 1.050 0.586 12.19 0.62 6.80 4.18

REMARKSBasin Area Description

DIRECT RUNOFF TOTAL RUNOFF



Colorado SpringsIDF Computed:  CAB Date:  6/24/2026

Checked:  SDA Date:  6/24/2026

Time (in/hr)

(min) 2 Yr 5 Yr 10 Yr 50 Yr 100 Yr

5 3.73 4.86 5.89 8.72 10.10

6 3.53 4.60 5.57 8.25 9.56

7 3.33 4.34 5.26 7.79 9.02

8 3.14 4.08 4.94 7.32 8.48

9 2.94 3.82 4.63 6.86 7.94

10 2.74 3.56 4.31 6.39 7.40

11 2.64 3.43 4.15 6.15 7.12

12 2.53 3.30 3.99 5.91 6.85

13 2.43 3.16 3.83 5.67 6.57

14 2.32 3.03 3.67 5.43 6.30

15 2.22 2.90 3.51 5.19 6.02

16 2.18 2.85 3.44 5.09 5.90

17 2.14 2.79 3.38 4.99 5.79

18 2.10 2.74 3.31 4.89 5.67

19 2.06 2.68 3.24 4.79 5.55

20 2.02 2.63 3.18 4.69 5.44

21 1.98 2.57 3.11 4.59 5.32

22 1.94 2.52 3.04 4.49 5.20

23 1.89 2.46 2.98 4.40 5.09

24 1.85 2.41 2.91 4.30 4.97

25 1.81 2.35 2.84 4.20 4.85

26 1.77 2.30 2.78 4.10 4.74

27 1.73 2.24 2.71 4.00 4.62

28 1.69 2.19 2.64 3.90 4.50

29 1.65 2.13 2.58 3.80 4.39

30 1.61 2.08 2.51 3.70 4.27

31 1.59 2.06 2.48 3.66 4.22

32 1.57 2.03 2.45 3.61 4.17

33 1.55 2.01 2.42 3.57 4.12

34 1.53 1.98 2.39 3.53 4.07

35 1.51 1.96 2.36 3.48 4.02

36 1.49 1.93 2.33 3.44 3.97

37 1.47 1.91 2.30 3.39 3.92

38 1.45 1.88 2.27 3.35 3.87

39 1.43 1.86 2.24 3.31 3.82

40 1.41 1.83 2.21 3.26 3.77

41 1.39 1.81 2.18 3.22 3.72

42 1.37 1.78 2.15 3.18 3.67

43 1.35 1.76 2.12 3.13 3.62

44 1.33 1.73 2.09 3.09 3.57

45 1.32 1.71 2.06 3.05 3.52

46 1.30 1.68 2.03 3.00 3.46

47 1.28 1.66 2.00 2.96 3.41

48 1.26 1.63 1.97 2.91 3.36

49 1.24 1.61 1.94 2.87 3.31

50 1.22 1.58 1.91 2.83 3.26

51 1.20 1.56 1.88 2.78 3.21

52 1.18 1.53 1.85 2.74 3.16

53 1.16 1.51 1.82 2.70 3.11

54 1.14 1.48 1.79 2.65 3.06

55 1.12 1.46 1.76 2.61 3.01

56 1.10 1.43 1.73 2.56 2.96

57 1.08 1.41 1.70 2.52 2.91

58 1.06 1.38 1.67 2.48 2.86

59 1.04 1.36 1.64 2.43 2.81

60 1.02 1.33 1.61 2.39 2.76

Calculated using City of Colorado Springs Equations on Figure 6-5.
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HY-8 Culvert Analysis Report 

Table 1 - Project Headwater Table 

Crossing 
Name 

Culvert 
Name 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW / D 
(ft) 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Culvert 
52 

Culvert 1 7.73 7.73 2.78 2.00 2.529 1.69 1.50 1.08 1.08 5.69 



Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 3.73 cfs 
Design Flow: 7.73 cfs 
Maximum Flow: 10.00 cfs 



Table 2 - Summary of Culvert Flows at crossing: Culvert 52 

Headwater Elevation 
(ft) 

Total Discharge (cfs) Culvert 1 Discharge 
(cfs) 

Roadway Discharge 
(cfs) 

Iterations 

1.54 3.73 3.73 0.00 1 
1.67 4.36 4.36 0.00 1 
1.81 4.98 4.98 0.00 1 
1.96 5.61 5.61 0.00 1 
2.16 6.24 6.24 0.00 1 
2.42 6.87 6.87 0.00 1 
2.78 7.73 7.73 0.00 1 
2.94 8.12 8.12 0.00 1 
3.24 8.75 8.75 0.00 1 
3.50 9.37 9.28 0.01 54 
3.52 10.00 9.32 0.65 6 
3.50 9.29 9.29 0.00 Overtopping 



Rating Curve Plot for crossing: Culvert 52 

 



Table 3 - Culvert Summary Table: Culvert 1 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

3.73 3.73 1.54 1.15 1.285 0.86 3-
M2t 

1.14 0.74 0.82 0.82 3.79 1.86 

4.36 4.36 1.67 1.27 1.420 0.95 3-
M2t 

1.50 0.80 0.87 0.87 4.12 1.94 

4.98 4.98 1.81 1.39 1.558 1.04 3-
M2t 

1.50 0.86 0.91 0.91 4.44 2.00 

5.61 5.61 1.96 1.52 1.707 1.14 3-
M2t 

1.50 0.91 0.95 0.95 4.74 2.06 

6.24 6.24 2.16 1.65 1.906 1.27 7-
M2t 

1.50 0.97 0.99 0.99 5.04 2.12 

6.87 6.87 2.42 1.79 2.164 1.44 7-
M2t 

1.50 1.01 1.03 1.03 5.32 2.17 

7.73 7.73 2.78 2.00 2.529 1.69 7-
M2c 

1.50 1.08 1.08 1.07 5.69 2.23 

8.12 8.12 2.94 2.10 2.683 1.79 7-
M2c 

1.50 1.10 1.10 1.09 5.83 2.26 

8.75 8.75 3.24 2.28 2.985 1.99 7-
M2c 

1.50 1.14 1.14 1.12 6.04 2.30 

9.37 9.28 3.50 2.44 3.246 2.16 7-
M2c 

1.50 1.18 1.18 1.15 6.23 2.34 

10.00 9.32 3.52 2.45 3.263 2.18 7-
M2t 

1.50 1.18 1.18 1.18 6.24 2.38 

10.00 9.32 3.52 2.45 3.263 2.18 7-
M2t 

1.50 1.18 1.18 1.18 6.24 2.38 



Culvert Barrel Data 

Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 0.26 ft 
Outlet Elevation (invert): 0.00 ft 
Culvert Length: 51.00 ft 
Culvert Slope: 0.01 ft/ft 

Culvert Performance Curve Plot: Culvert 1 

 



Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 
Inlet Station: 0.00 ft 
Inlet Elevation: 0.26 ft 
Outlet Station: 51.00 ft 
Outlet Elevation: 0.00 ft 
Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 
Barrel Diameter: 1.50 ft 
Barrel Material: Corrugated Steel 
Embedment: 0.00 in 
Barrel Manning's n: 0.0240 
Culvert Type: Straight 
Inlet Configuration: Thin Edge Projecting (Ke=0.9) 
Inlet Depression: None 

Tailwater Channel Data for Crossing: Culvert 52 

Tailwater Channel Option: Triangular Channel 
a_side Slope (H:V): 3.00 (_:1) 
Channel Slope: 0.01 ft/ft 
Channel Manning's n: 0.0300 



Channel Invert Elevation: 0.00 ft 

Table 4 - Downstream Channel Rating Curve (crossing: Culvert 52) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

3.73 0.82 0.82 1.86 0.25 0.51 
4.36 0.87 0.87 1.94 0.27 0.52 
4.98 0.91 0.91 2.00 0.28 0.52 
5.61 0.95 0.95 2.06 0.30 0.53 
6.24 0.99 0.99 2.12 0.31 0.53 
6.87 1.03 1.03 2.17 0.32 0.53 
7.73 1.07 1.07 2.23 0.34 0.54 
8.12 1.09 1.09 2.26 0.34 0.54 
8.75 1.12 1.12 2.30 0.35 0.54 
9.37 1.15 1.15 2.34 0.36 0.54 
10.00 1.18 1.18 2.38 0.37 0.55 

Roadway Data for crossing: Culvert 52 

Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 100.00 ft 
Crest Elevation: 3.50 ft 
Roadway Surface: Gravel 
Roadway Top Width: 30.00 ft 


