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February 25, 2022 
 
El Paso County 
Planning and Community Development Department 
2880 International Circle, Suite 110 
Colorado Springs, CO 80910 
PCD File No. PPR-21-026 
 
RE: Drainage Conformance Letter 
 Falcon Marketplace, Lot 9 

Falcon, CO 80831   
 
DeƐigŶ EŶgiŶeeƌ͛Ɛ SƚaƚeŵeŶƚ͗ 
 
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. 
 
 
 
 
_______________________________________            _______________ 
Mitchell Shearer, P.E. #59277 Date 
 
Owneƌ͛Ɛ Statement: 
 
I, the owner have read and will comply with all of the requirements specified in this drainage report and plan. 
 
_______________________________________        _______________ 
Rick Stucy Date 
7535 Falcon Market Place LLC 
5450 Montana Vista Way, STE 200 
Castle Rock, CO 80108 
 
El Paso County: 
 
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso County 
Engineering Criteria Manual and Land Development Code as amended. 
 
_________________________________________        ____________ 
Jennifer Irvine, P.E. Date 
County Engineer / ECM Administrator 
 
Conditions: 

02.25.2022

03.01.2022

PPR-21-026

by Jeff Rice

El Paso County Planning and Community Development
on behalf of Elizabeth Nijkamp, Engineering Review Manager

Approved

03/09/2022  3:14:14 PM
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To Whom it May Concern, 
 
Introduction 
          
The Slim Chicken͛s ʹ Falcon proposed project is a 67,520 Sq-ft (1.55-acre) lot located in the Falcon Market Place 
in Falcon͕ Colorado͘ The site will include a Slim Chicken͛s restaurant with an asphalt parking lot with a concrete 
drive-thru wrapped around the building. The site also includes a portion of Approved Water Quality Pond #2 
located south of the proposed building/parking lot. The site will encompass a building that is approximately 
4,150 Sq-ft (0.10-acres), 31,265 Sq-ft (0.72-acres) of drive and walks, and 32,105 Sq-ft (0.74-acres) of 
landscaping/open space, with 22,220 Sq-ft (.51-acres) being the Approved Water Quality Pond #2 dedicated 
area . The historic impervious area on site is 0 Sq-ft (0-acres) and the proposed impervious area on site is 35,415 
Sq-ft (0.82-acres), therefore, the increase in impervious area due to the development of this site is 35,415 Sq-ft 
(0.82-acres). The site is in Basin B18 of the approved Final Drainage Report for Falcon Marketplace, and the 
historic site was designed with the intention of developing the site with a commercial building. 
 
The proposed project is part of Falcon Marketplace. The overall lot is being divided into 11 lots. This project is 
the development of Lot 9. This site flows into the southern pond and adheres to the parameters set in the 
approved Final Drainage Report for Falcon Marketplace, dated 04 November 2019, prepared by Drexel, Barrell & 
Co. A LOMR was submitted and approved on October 7th, 2021 with an effective date of February 22nd, 2022. 
Please refer to the Appendix for the conditional approval letter and let of map revision.  
 
The overall drainage pattern for the site will follow the Falcon Marketplace Final Drainage Report. An existing 
private 24͟ storm line running east to west along the mid-part of the project property will convey flow to Water 
Quality Pond #2. The runoff will then be directed to unnamed tributary to Black Squirrel Creek. The hydrologic 
soil group present on this site is Type A, and the type of soil found is Blakeland-Fluvaquentic Haplaquolls.  
 
General Concept 
 
The proposed layout connects to the existing 24͟ storm line to the south of the development, within the 
property, via two ϱ͛ inlets͘ Drainage will surface flow to a proposed inlet before entering the existing pipe and 
discharging into the southern pond͕ named ͞Water QualitǇ Pond ηϮ͟ in the Falcon Marketplace Final Drainage 
Report. The minor storm is the 5-year storm, and the major storm is the 100-year storm. 
 
Sub-basin Analysis 
 
Basin A-1, 8,325 Sq-ft (0.19-acres), is in the western portion of the site and consists of asphalt and concrete 
drive/walk. The storm water will sheet flow due to the drive-thru lane, then due south along the curb and 
gutter, and finally enter the proposed inlet and exiting pipe at design point A-1. The minor storm coefficient is 
0.84 and the major storm coefficient is 0.92; with an imperviousness of 93.0%. Basin A-ϭ͛s flows are Ϭ͘83 cfs and 
1.52 cfs for the minor and major storm, respectively. 
 
Basin A-2, 15,729 Sq-ft (0.36-acres), is in the middle of the site and consists mostly of asphalt pavement and 
concrete drive/walk with a small portion of landscape. The storm water will sheet flow across the proposed 
parking lot to the southwest before entering the proposed inlet at design point A-2. The flows from Basin A-2 
will then flow through a proposed storm pipe before entering the existing pipe at design point A-1. The minor 
storm coefficient is 0.74 and the Major storm coefficient is 0.84; with an imperviousness of 80.4%. Basin A-Ϯ͛s 
flows are 1.32 cfs and 2.51 cfs for the minor and major storm, respectively. 
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Basin A-3, 10,238 Sq-ft (0.24-acres), is in the eastern portion of the site and consists mostly asphalt pavement 
and concrete drive/walk with a small portion of landscape area. Storm water will flow south through the parking 
lot and drive-thru until it reaches design point A-3 and discharges into the proposed inlet. The minor storm 
coefficient is 0.81 and the major storm coefficient is 0.89; with an imperviousness of 88.9%. Basin A-ϯ͛s flows are 
0.97 cfs and 1.79 cfs for the minor and major storm, respectively.  
 
Basin R-1, 3,700 Sq-ft (0.09-acres), consists entirely of rooftop. The storm water will collect on the roof and be 
conveyed to downspouts at design point R-1 and connect with the runoff from Basin A-3 into the proposed inlet 
at design point A-3. The minor storm coefficient is 0.73 and the major storm coefficient is 0.81; with an 
imperviousness of 90%. Basin R-ϭ͛s flows are Ϭ͘32 cfs and 0.60 cfs for the minor and major storm, respectively. 
 
Basin B-1, 22,220 Sq-ft (0.51-acres), consists entirely of the landscape located in southern portion of site. This 
Basin is not to be touched in the development of this site. The storm water will collect in the proposed pond and 
then discharge to the inlet located at design point B-1. The pond was approved with the design of Falcon 
Marketplace, and the proposed development lies within the restraints given in the Falcon Marketplace Drainage 
Report. 
 
Basin B-2, 464 Sq-ft (0.01-acres), consists entirely of landscape that is located on the southeast corner of the lot 
just above the pond (Basin B-1). Storm water will flow south down the lot boundary until it reaches design point 
B-2 and discharges into the pond in tract B. The minor storm coefficient is 0.08 and the major storm coefficient 
is 0.35; with an imperviousness of 0%. Basin B-Ϯ͛s flows are Ϭ͘Ϭ03 cfs and 0.02 cfs for the minor and major 
storm, respectively. 
 
Basin B-3, 1,232 Sq-ft (0.03-acres), consists entirely of landscape that is located on the southwest corner of the 
site. Storm water will flow south down the lot boundary until it reaches design point B-3 and discharges into the 
pond in tract B. The minor storm coefficient is 0.08 and the major storm coefficient is 0.35; with an 
imperviousness of 0%. Basin B-Ϯ͛s flows are 0.01 cfs and 0.06 cfs for the minor and major storm, respectively. 
 
Basin C-1, 5,585 Sq-ft (0.13-acres), consists primarily of landscape with a portion of drive/walk. Basin C-1 is 
located on the northern part of the lot. Storm water will overland until reaching the curb and gutter, and 
eventually reach the storm inlet located just north of the property line by the east access. The minor storm 
coefficient is 0.39 and the major storm coefficient is 0.58; with an imperviousness of 38.2%. Basin C-ϭ͛s flows are 
0.21 cfs and 0.51 cfs for the minor and major storm, respectively. According to the Falcon Marketplace Final 
Drainage Report, the inlet was designed to hold 2.7 cfs for the 100-yr storm event. The inlet has been analyzed 
and can contain the major storm event͛s combined flow of 3.21 cfs. See the Appendix for calculations. 
 
The Four Step Process  
 
El Paso County Engineering Criteria Manual Section I.7.2.A details the appropriate BMP selection based on a 
Four-Step Process.  
 
Step 1: Employ Runoff Reduction Practices  

- The site layout was intentionally designed to minimize hardscape, while still achieving site functionality. 
As such the limits of disturbance for earthwork are minimized and perimeter landscaping is maximized. 

 
Step 2: Stabilized Drainageways  

- All stormwater control measures exist in hard-piped underground infrastructure. Therefore, there are 
not drainageways requiring stabilization measures. 
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Step 3: Provide Water Quality Capture Volume (WQCV)  

- Please refer to the Final Drainage Report for Falcon Marketplace, dated 04 November 2019, prepared by 
Drexel, Barrell & Co. previously approved by El Paso County for further discussion as to detailed 
information regarding how the subdivision pond provides water quality satisfying El Paso County 
Engineering Criteria Manual section I.7.2.D. Permanent water quality and detention is provided in the 
Approved Water Quality Pond #2 per the aforementioned Final Drainage Report. The pond was designed 
for EURV. 

 
Step 4: Consider Need for Industrial and Commercial BMPs  

- Permanent water quality is provided by the Approved Water Quality Pond #2 per the overall Final 
Drainage Report. The pond was designed for EURV. The pond is an acceptable permanent BMP for this 
site per Appendix I of the Engineering Criteria Manual. The construction document plan set submittal 
accompanying this letter will include a Grading and Erosion Control Plan, as required for the ESQCP 
permit. Therefore, erosion control details will accompany the construction plans specifying the 
necessary procedures and measures to ensure water quality during the construction phase. 

 
Conclusion 
 
As previously stated, the proposed impervious area due to the development is 35,415 Sq-ft (0.82-acres), and the 
proposed minor and major storm runoff is 3.65 cfs and 7.03 cfs, disregarding basin B-1 as it is to remain 
untouched. With the proposed flows, The Falcon Marketplace development has designed the pond and its 
corresponding storm network to withstand such a demand. The Falcon Marketplace Final Drainage Report 
places Lot 9 in the eastern half of Basin B18. This basin allows for 7.8 cfs and 15.0 cfs for the minor and major 
storm events, respectively. As Lot 9 is half of Basin B18, it is allowed to release flows at the rate of 3.9 cfs and 
7.5 cfs for the minor and major storm events, respectively. Therefore, the proposed flows of 3.65 cfs and 7.03 
cfs for the minor and major storm events, respectively, are in conformance with the Overall Drainage Report. 
 
The drainage fees were paid at the time of the Final Plat recording. 
 
The drainage improvements proposed with the construction of Falcon Marketplace is in conformance with the El 
Paso County Site Drainage requirements for a new development. This project will economically benefit the El 
Paso County without negatively impacting the local environment. 

If there are any questions, feel free to reach out to us at 720-258-6836. 

Sincerely, 
 

Mitchell Shearer, PE 
Point Consulting, LLC 
Registered Professional Engineer  
State of Colorado No. 59277 
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Appendix 

Attached to this letter are the following documents: 

- Vicinity Map 
- FEMA Conditional Approval Letter  
- Soils Report 
- Hydrology Calculations 
- Excerpt from Final Drainage Report for Falcon Marketplace 
- Excerpt from Drainage Criteria Manual: Table 6-2, Table 6-6, and Figure 6-5 
- Proposed Drainage Map 
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IN REPLY REFER TO: 
Case No.:     21-08-0534P 
Follows Conditional 
   Case No.:  17-08-0074R 
Community Name: El Paso County, CO 
Community No.:  080059 
Effective Date of 
This Revision:  

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Stan VanderWerf 
Chairman, El Paso County Board of Commissioners 
200 South Cascade Avenue, Suite 100  
Colorado Springs, CO  80903 

Dear Mr. VanderWerf: 

Washington, D.C. 20472 
Federal Emergency Management Agency 

The Flood Insurance Study (FIS) report and Flood Insurance Rate Map (FIRM) for your community have been 
revised by this Letter of Map Revision (LOMR).  Please use the enclosed annotated map panel revised by this 
LOMR for floodplain management purposes and for all flood insurance policies and renewals issued in your 
community. 

Additional documents are enclosed that provide information regarding this LOMR.  Please see the List of 
Enclosures below to determine which documents are included.  Other enclosures specific to this request may be 
included as referenced in the Determination Document.  If you have any questions regarding floodplain management 
regulations for your community or the National Flood Insurance Program (NFIP) in general, please contact the 
Consultation Coordination Officer for your community.  If you have any technical questions regarding this LOMR, 
please contact the Director, Mitigation DiYision of the Department of Homeland Securit\¶s Federal Emergenc\ 
Management Agency (FEMA) in Denver, Colorado, at (303) 235 4830, or the FEMA Mapping and Insurance 
eXchange (FMIX) toll free at 1 877 336 2627 (1 877 FEMA MAP).  Additional information about the NFIP is 
available on our website at https://www.fema.gov/flood-insurance.  
Sincerely, 

Patrick ³Rick´ F. Sacbibit, P.E., Branch Chief 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures: 

Letter of Map Revision Determination Document 
Annotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

cc: Mr. Keith Curtis, P.E., CFM 
Floodplain Administrator  
Pikes Peak Regional Building Department 

Ms. Karen Levitt Ortiz 
Development Manager 
Evergreen Devco, Inc. 

Ms. Michelle Iblings, P.E., CFM 
Water Resources Group Lead 
Drexel, Barrell & Co. 

)HEUXDU\���������

2FWREHU��������

https://www.fema.gov/flood-insurance


Case No.:  Page 1 of 4 Effective Date: February 22, 2022 Issue Date: October 7, 2021 LOMR-APP 

17-08-0074R  Follows Conditional Case No.: 

21-08-0534P 

Washington, D.C. 20472 
Federal Emergency Management Agency 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION 

COMMUNITY 

APPROXIMATE LATITUDE AND LONGITUDE:  38.942,  -104.610 
SOURCE:  Other      DATUM:  NAD 83 

El Paso County 
Colorado 

(Unincorporated Areas) 

COMMUNITY NO.:  080059 

BASIS OF REQUEST 

IDENTIFIER 

CHANNELIZATION 
CULVERT 
DETENTION BASIN 
FILL 

1D HYDRAULIC ANALYSIS 
HYDROLOGIC ANALYSIS 
UPDATED TOPOGRAPHIC DATA 

Falcon Marketplace 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

DATE:  December 7, 2018 NO.:  08041C0553G TYPE:  FIRM* DATE OF EFFECTIVE FLOOD INSURANCE STUDY:   December 07, 2018 
    PROFILE:  404P(a) 
    SUMMARY OF DISCHARGE TABLE: 4 

Enclosures reflect changes to flooding sources affected by this revision. 
* FIRM - Flood Insurance Rate Map 

FLOODING SOURCE AND REVISED REACH 

Unnamed Tributary to Black Squirrel Creek - from approximately the downstream side of Meridian Road to approximately 530 feet downstream of Owl Place 

SUMMARY OF REVISIONS 
Revised Flooding Effective Flooding Flooding Source Increases Decreases 

Unnamed Tributary to Black Squirrel Creek No BFEs* 
Zone A 
Zone AE 

BFEs 
Zone A 
Zone AE 

YES 
YES 
YES 

NONE 
YES 
YES 

* BFEs - Base Flood Elevations 

DETERMINATION 
This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above.  Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted.  This document revises the effective NFIP map, as indicated in the attached documentation.  Please use the enclosed annotated map 
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have any 
questions about this document, please contact the FEMA Mapping and Insurance eXchange (FMIX) toll free at 1 877 336 2627 (1 877 FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA  22304 6426.  Additional Information about the NFIP is available on our website at 
https://www.fema.gov/flood-insurance.   

21-08-0534P                      102-I-A-C 

PaWULcN ³RLcN´ F. Sacbibit, P.E., Branch Chief 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 
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Washington, D.C. 20472 
Federal Emergency Management Agency 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 
42 U.S.C. 4001-4128, and 44 CFR Part 65.  Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, 
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 
criteria.  These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which 
the regulations apply. 

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated 
portion of any watercourse is maintained.  This provision is incorporated into \RXU cRPPXQiW\¶V e[iVWiQg fORRdSOaiQ PaQagePeQW 
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as 
bridges, culverts, and other drainage structures, rests with your community.  We may request that your community submit a description 
and schedule of maintenance activities necessary to ensure this requirement. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance discharges computed in the submitted hydrologic model.  Future 
development of projects upstream could cause increased discharges, which could cause increased flood hazards.  A comprehensive 
UeVWXd\ Rf \RXU cRPPXQiW\¶V fORRd ha]aUdV ZRXOd cRQVideU Whe cXPXOaWiYe effects of development on discharges and could, 
therefore, indicate that greater flood hazards exist in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or 
State/Commonwealth law have been obtained.  State/Commonwealth or community officials, based on knowledge of local conditions 
and in the interest of safety, may set higher standards for construction or may limit development in floodplain areas.  If your 
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data.  We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps.  In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the information. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have any 
questions about this document, please contact the FEMA Mapping and Insurance eXchange (FMIX) toll free at 1 877 336 2627 (1 877 FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA  22304 6426.  Additional Information about the NFIP is available on our website at 
https://www.fema.gov/flood-insurance.   

21-08-0534P                      102-I-A-C 

PaWULcN ³RLcN´ F. Sacbibit, P.E., Branch Chief 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 
 

This revision has met our criteria for removing an area from the 1-percent-annual-chance floodplain to reflect the placement of fill.  
However, we encourage you to require that the lowest adjacent grade and lowest floor (including basement) of any structure placed within 
the subject area be elevated to or above the Base (1-percent-annual-chance) Flood Elevation. 
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Washington, D.C. 20472 
Federal Emergency Management Agency 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

We have designated a Consultation Coordination Officer (CCO) to assist your community.  The CCO will be the primary liaison between 
your community and FEMA.  For information regarding your CCO, please contact: 
 

Ms. Jeanine D. Petterson 
Director, Mitigation Division 

Federal Emergency Management Agency, Region VIII 
Denver Federal Center, Building 710 

P.O. Box 25267 
Denver, CO 80225-0267 

(303) 235-4830 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this LOMR 
at this time.  When changes to the previously cited FIRM panel and FIS report warrant physical revision and republication in the future, 
we will incorporate the modifications made by this LOMR at that time. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have any 
questions about this document, please contact the FEMA Mapping and Insurance eXchange (FMIX) toll free at 1 877 336 2627 (1 877 FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA  22304 6426.  Additional Information about the NFIP is available on our website at 
https://www.fema.gov/flood-insurance.   

21-08-0534P                      102-I-A-C 

PaWULcN ³RLcN´ F. SacbLbLW, P.E., BUaQch ChLef 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 
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Washington, D.C. 20472 
Federal Emergency Management Agency 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 
A notice of changes will be published in the Federal Register.  This information also will be published in your local newspaper on or 
abRXW Whe daWeV OiVWed beORZ, aQd WhURXgh FEMA¶V FORRd Ha]aUd MaSSiQg ZebViWe aW 
https://www.floodmaps.fema.gov/fhm/bfe_status/bfe_main.asp 
 
LOCAL NEWSPAPER     
     

Name: The Colorado Springs Gazette 
Dates: October 18, 2021 and October 25, 2021 

Within 90 days of the second publication in the local newspaper, any interested party may request that we reconsider this determination.  
Any request for reconsideration must be based on scientific or technical data.  Therefore, this letter will be effective only after the 90-day 
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period.  Until this LOMR is effective, the 
revised flood hazard determination presented in this LOMR may be changed. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have any 
questions about this document, please contact the FEMA Mapping and Insurance eXchange (FMIX) toll free at 1 877 336 2627 (1 877 FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA  22304 6426.  Additional Information about the NFIP is available on our website at 
https://www.fema.gov/flood-insurance.    

21-08-0534P                      102-I-A-C 

PaWULcN ³RLcN´ F. Sacbibit, P.E., Branch Chief 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 
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Table 4.  Summary of Discharges (cont.) 
  Peak Discharges (Cubic Feet Per Second) 

Flooding Source and Location Drainage Area 
(Square Miles) 10-Year 50-Year 100-Year 500-Year 

      
Spring Creek 
  At confluence with Fountain Creek 

 
6.7 

 
960 

 
1,790 

 
2,340 

 
4,340 

      
Spring Run 
  At Interstate 25 

 
3.63 

 
890 

 
1,350 

 
1,660 

 
2,340 

      
Sutherland Creek 
  At confluence with Fountain Creek 

 
5.09 

 
1,810 

 
3,400 

 
4,700 

 
7,500 

      
Teachout Creek 
  At Santa Fe Trail Railroad 

 
1.72 

 
--1 

 
--1 

 
794 

 
--1 

      
Telephone Exchange 
  At confluence with Black Squirrel Creek 
  At River Station 4,447 
  At River Station 8,068 
  At River Station 19,971 
  At River Station 29,131 

 
--1 

--1 

--1 

--1 

--1 

 
--1 

--1 

--1 

--1 

--1 

 
--1 

--1 

--1 

--1 

--1 

 
3,230 
3,100 
2,570 
1,800 
1,030 

 
--1

--1

--1

--1

--1

Templeton Gap Floodway
 At Academy Boulevard
 Approximately 2,300 feet above Academy Boulevard

 
2.49 
2.14 

 
2,820 
2,440 

 
4,180 
3,610 

 
5,040 
4,340 

 
6,800 
5,850 

      
Tributary to East Cherry Creek  
  At Confluence with East Cherry Creek 

 
0.15 

 
--1 

 
--1 

 
289 

 
--1 

      
Tributary to Sand Creek East Fork (Reach No. 6) 
  At confluence with East Fork of Sand Creek 

 
1.13 

 
--1 

 
--1 

 
551 

 
--1 

      
Unnamed Tributary to Black Squirrel Creek 
  At mouth 

 
1.62 

 
--1 

 
--1 

 
675 

 
--1 

      
      

     
     
     

1.62 --1 --1 675 --1 
     
     

1.62 --1 --1 675 --1 
     
      

1Data not available 
 

 

At East Woodmen Road 2 1.36 761
Approximately 1,700 feet downstream of Owl Road 1.16 1,016
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8QLWHG�6WDWHV
'HSDUWPHQW�RI
$JULFXOWXUH

$�SURGXFW�RI�WKH�1DWLRQDO
&RRSHUDWLYH�6RLO�6XUYH\�
D�MRLQW�HIIRUW�RI�WKH�8QLWHG
6WDWHV�'HSDUWPHQW�RI
$JULFXOWXUH�DQG�RWKHU
)HGHUDO�DJHQFLHV��6WDWH
DJHQFLHV�LQFOXGLQJ�WKH
$JULFXOWXUDO�([SHULPHQW
6WDWLRQV��DQG�ORFDO
SDUWLFLSDQWV

&XVWRP�6RLO�5HVRXUFH�
5HSRUW�IRU

(O�3DVR�&RXQW\�
$UHD��&RORUDGR

1DWXUDO
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3UHIDFH
6RLO�VXUYH\V�FRQWDLQ�LQIRUPDWLRQ�WKDW�DIIHFWV�ODQG�XVH�SODQQLQJ�LQ�VXUYH\�DUHDV��
7KH\�KLJKOLJKW�VRLO�OLPLWDWLRQV�WKDW�DIIHFW�YDULRXV�ODQG�XVHV�DQG�SURYLGH�LQIRUPDWLRQ�
DERXW�WKH�SURSHUWLHV�RI�WKH�VRLOV�LQ�WKH�VXUYH\�DUHDV��6RLO�VXUYH\V�DUH�GHVLJQHG�IRU�
PDQ\�GLIIHUHQW�XVHUV��LQFOXGLQJ�IDUPHUV��UDQFKHUV��IRUHVWHUV��DJURQRPLVWV��XUEDQ�
SODQQHUV��FRPPXQLW\�RIILFLDOV��HQJLQHHUV��GHYHORSHUV��EXLOGHUV��DQG�KRPH�EX\HUV��
$OVR��FRQVHUYDWLRQLVWV��WHDFKHUV��VWXGHQWV��DQG�VSHFLDOLVWV�LQ�UHFUHDWLRQ��ZDVWH�
GLVSRVDO��DQG�SROOXWLRQ�FRQWURO�FDQ�XVH�WKH�VXUYH\V�WR�KHOS�WKHP�XQGHUVWDQG��
SURWHFW��RU�HQKDQFH�WKH�HQYLURQPHQW�

9DULRXV�ODQG�XVH�UHJXODWLRQV�RI�)HGHUDO��6WDWH��DQG�ORFDO�JRYHUQPHQWV�PD\�LPSRVH�
VSHFLDO�UHVWULFWLRQV�RQ�ODQG�XVH�RU�ODQG�WUHDWPHQW��6RLO�VXUYH\V�LGHQWLI\�VRLO�
SURSHUWLHV�WKDW�DUH�XVHG�LQ�PDNLQJ�YDULRXV�ODQG�XVH�RU�ODQG�WUHDWPHQW�GHFLVLRQV��
7KH�LQIRUPDWLRQ�LV�LQWHQGHG�WR�KHOS�WKH�ODQG�XVHUV�LGHQWLI\�DQG�UHGXFH�WKH�HIIHFWV�RI�
VRLO�OLPLWDWLRQV�RQ�YDULRXV�ODQG�XVHV��7KH�ODQGRZQHU�RU�XVHU�LV�UHVSRQVLEOH�IRU�
LGHQWLI\LQJ�DQG�FRPSO\LQJ�ZLWK�H[LVWLQJ�ODZV�DQG�UHJXODWLRQV�

$OWKRXJK�VRLO�VXUYH\�LQIRUPDWLRQ�FDQ�EH�XVHG�IRU�JHQHUDO�IDUP��ORFDO��DQG�ZLGHU�DUHD�
SODQQLQJ��RQVLWH�LQYHVWLJDWLRQ�LV�QHHGHG�WR�VXSSOHPHQW�WKLV�LQIRUPDWLRQ�LQ�VRPH�
FDVHV��([DPSOHV�LQFOXGH�VRLO�TXDOLW\�DVVHVVPHQWV��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�
SRUWDO�QUFV�PDLQ�VRLOV�KHDOWK���DQG�FHUWDLQ�FRQVHUYDWLRQ�DQG�HQJLQHHULQJ�
DSSOLFDWLRQV��)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ��FRQWDFW�\RXU�ORFDO�86'$�6HUYLFH�&HQWHU�
�KWWSV���RIILFHV�VF�HJRY�XVGD�JRY�ORFDWRU�DSS"DJHQF\ QUFV��RU�\RXU�15&6�6WDWH�6RLO�
6FLHQWLVW��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�VRLOV�FRQWDFWXV�"
FLG QUFV���S�B��������

*UHDW�GLIIHUHQFHV�LQ�VRLO�SURSHUWLHV�FDQ�RFFXU�ZLWKLQ�VKRUW�GLVWDQFHV��6RPH�VRLOV�DUH�
VHDVRQDOO\�ZHW�RU�VXEMHFW�WR�IORRGLQJ��6RPH�DUH�WRR�XQVWDEOH�WR�EH�XVHG�DV�D�
IRXQGDWLRQ�IRU�EXLOGLQJV�RU�URDGV��&OD\H\�RU�ZHW�VRLOV�DUH�SRRUO\�VXLWHG�WR�XVH�DV�
VHSWLF�WDQN�DEVRUSWLRQ�ILHOGV��$�KLJK�ZDWHU�WDEOH�PDNHV�D�VRLO�SRRUO\�VXLWHG�WR�
EDVHPHQWV�RU�XQGHUJURXQG�LQVWDOODWLRQV�

7KH�1DWLRQDO�&RRSHUDWLYH�6RLO�6XUYH\�LV�D�MRLQW�HIIRUW�RI�WKH�8QLWHG�6WDWHV�
'HSDUWPHQW�RI�$JULFXOWXUH�DQG�RWKHU�)HGHUDO�DJHQFLHV��6WDWH�DJHQFLHV�LQFOXGLQJ�WKH�
$JULFXOWXUDO�([SHULPHQW�6WDWLRQV��DQG�ORFDO�DJHQFLHV��7KH�1DWXUDO�5HVRXUFHV�
&RQVHUYDWLRQ�6HUYLFH��15&6��KDV�OHDGHUVKLS�IRU�WKH�)HGHUDO�SDUW�RI�WKH�1DWLRQDO�
&RRSHUDWLYH�6RLO�6XUYH\�

,QIRUPDWLRQ�DERXW�VRLOV�LV�XSGDWHG�SHULRGLFDOO\��8SGDWHG�LQIRUPDWLRQ�LV�DYDLODEOH�
WKURXJK�WKH�15&6�:HE�6RLO�6XUYH\��WKH�VLWH�IRU�RIILFLDO�VRLO�VXUYH\�LQIRUPDWLRQ�

7KH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��SURKLELWV�GLVFULPLQDWLRQ�LQ�DOO�LWV�
SURJUDPV�DQG�DFWLYLWLHV�RQ�WKH�EDVLV�RI�UDFH��FRORU��QDWLRQDO�RULJLQ��DJH��GLVDELOLW\��
DQG�ZKHUH�DSSOLFDEOH��VH[��PDULWDO�VWDWXV��IDPLOLDO�VWDWXV��SDUHQWDO�VWDWXV��UHOLJLRQ��
VH[XDO�RULHQWDWLRQ��JHQHWLF�LQIRUPDWLRQ��SROLWLFDO�EHOLHIV��UHSULVDO��RU�EHFDXVH�DOO�RU�D�
SDUW�RI�DQ�LQGLYLGXDO
V�LQFRPH�LV�GHULYHG�IURP�DQ\�SXEOLF�DVVLVWDQFH�SURJUDP���1RW�
DOO�SURKLELWHG�EDVHV�DSSO\�WR�DOO�SURJUDPV���3HUVRQV�ZLWK�GLVDELOLWLHV�ZKR�UHTXLUH�

�

http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951


DOWHUQDWLYH�PHDQV�IRU�FRPPXQLFDWLRQ�RI�SURJUDP�LQIRUPDWLRQ��%UDLOOH��ODUJH�SULQW��
DXGLRWDSH��HWF���VKRXOG�FRQWDFW�86'$
V�7$5*(7�&HQWHU�DW�����������������YRLFH�
DQG�7''���7R�ILOH�D�FRPSODLQW�RI�GLVFULPLQDWLRQ��ZULWH�WR�86'$��'LUHFWRU��2IILFH�RI�
&LYLO�5LJKWV�������,QGHSHQGHQFH�$YHQXH��6�:���:DVKLQJWRQ��'�&�������������RU�
FDOO�����������������YRLFH��RU�����������������7''���86'$�LV�DQ�HTXDO�RSSRUWXQLW\�
SURYLGHU�DQG�HPSOR\HU�

�



&RQWHQWV
3UHIDFH�������������������������������������������������������������������������������������������������������������������� �
+RZ�6RLO�6XUYH\V�$UH�0DGH�����������������������������������������������������������������������������������
6RLO�0DS������������������������������������������������������������������������������������������������������������������ �
6RLO�0DS�����������������������������������������������������������������������������������������������������������������
/HJHQG������������������������������������������������������������������������������������������������������������������
0DS�8QLW�/HJHQG������������������������������������������������������������������������������������������������ ��
0DS�8QLW�'HVFULSWLRQV�������������������������������������������������������������������������������������������
(O�3DVR�&RXQW\�$UHD��&RORUDGR���������������������������������������������������������������������� ��
�²%ODNHODQG�)OXYDTXHQWLF�+DSODTXROOV��������������������������������������������������������

5HIHUHQFHV��������������������������������������������������������������������������������������������������������������

�



+RZ�6RLO�6XUYH\V�$UH�0DGH
6RLO�VXUYH\V�DUH�PDGH�WR�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�VRLOV�DQG�PLVFHOODQHRXV�
DUHDV�LQ�D�VSHFLILF�DUHD��7KH\�LQFOXGH�D�GHVFULSWLRQ�RI�WKH�VRLOV�DQG�PLVFHOODQHRXV�
DUHDV�DQG�WKHLU�ORFDWLRQ�RQ�WKH�ODQGVFDSH�DQG�WDEOHV�WKDW�VKRZ�VRLO�SURSHUWLHV�DQG�
OLPLWDWLRQV�DIIHFWLQJ�YDULRXV�XVHV��6RLO�VFLHQWLVWV�REVHUYHG�WKH�VWHHSQHVV��OHQJWK��
DQG�VKDSH�RI�WKH�VORSHV��WKH�JHQHUDO�SDWWHUQ�RI�GUDLQDJH��WKH�NLQGV�RI�FURSV�DQG�
QDWLYH�SODQWV��DQG�WKH�NLQGV�RI�EHGURFN��7KH\�REVHUYHG�DQG�GHVFULEHG�PDQ\�VRLO�
SURILOHV��$�VRLO�SURILOH�LV�WKH�VHTXHQFH�RI�QDWXUDO�OD\HUV��RU�KRUL]RQV��LQ�D�VRLO��7KH�
SURILOH�H[WHQGV�IURP�WKH�VXUIDFH�GRZQ�LQWR�WKH�XQFRQVROLGDWHG�PDWHULDO�LQ�ZKLFK�WKH�
VRLO�IRUPHG�RU�IURP�WKH�VXUIDFH�GRZQ�WR�EHGURFN��7KH�XQFRQVROLGDWHG�PDWHULDO�LV�
GHYRLG�RI�URRWV�DQG�RWKHU�OLYLQJ�RUJDQLVPV�DQG�KDV�QRW�EHHQ�FKDQJHG�E\�RWKHU�
ELRORJLFDO�DFWLYLW\�

&XUUHQWO\��VRLOV�DUH�PDSSHG�DFFRUGLQJ�WR�WKH�ERXQGDULHV�RI�PDMRU�ODQG�UHVRXUFH�
DUHDV��0/5$V���0/5$V�DUH�JHRJUDSKLFDOO\�DVVRFLDWHG�ODQG�UHVRXUFH�XQLWV�WKDW�
VKDUH�FRPPRQ�FKDUDFWHULVWLFV�UHODWHG�WR�SK\VLRJUDSK\��JHRORJ\��FOLPDWH��ZDWHU�
UHVRXUFHV��VRLOV��ELRORJLFDO�UHVRXUFHV��DQG�ODQG�XVHV��86'$���������6RLO�VXUYH\�
DUHDV�W\SLFDOO\�FRQVLVW�RI�SDUWV�RI�RQH�RU�PRUH�0/5$�

7KH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV�LQ�D�VXUYH\�DUHD�RFFXU�LQ�DQ�RUGHUO\�SDWWHUQ�WKDW�
LV�UHODWHG�WR�WKH�JHRORJ\��ODQGIRUPV��UHOLHI��FOLPDWH��DQG�QDWXUDO�YHJHWDWLRQ�RI�WKH�
DUHD��(DFK�NLQG�RI�VRLO�DQG�PLVFHOODQHRXV�DUHD�LV�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�NLQG�
RI�ODQGIRUP�RU�ZLWK�D�VHJPHQW�RI�WKH�ODQGIRUP��%\�REVHUYLQJ�WKH�VRLOV�DQG�
PLVFHOODQHRXV�DUHDV�LQ�WKH�VXUYH\�DUHD�DQG�UHODWLQJ�WKHLU�SRVLWLRQ�WR�VSHFLILF�
VHJPHQWV�RI�WKH�ODQGIRUP��D�VRLO�VFLHQWLVW�GHYHORSV�D�FRQFHSW��RU�PRGHO��RI�KRZ�WKH\�
ZHUH�IRUPHG��7KXV��GXULQJ�PDSSLQJ��WKLV�PRGHO�HQDEOHV�WKH�VRLO�VFLHQWLVW�WR�SUHGLFW�
ZLWK�D�FRQVLGHUDEOH�GHJUHH�RI�DFFXUDF\�WKH�NLQG�RI�VRLO�RU�PLVFHOODQHRXV�DUHD�DW�D�
VSHFLILF�ORFDWLRQ�RQ�WKH�ODQGVFDSH�

&RPPRQO\��LQGLYLGXDO�VRLOV�RQ�WKH�ODQGVFDSH�PHUJH�LQWR�RQH�DQRWKHU�DV�WKHLU�
FKDUDFWHULVWLFV�JUDGXDOO\�FKDQJH��7R�FRQVWUXFW�DQ�DFFXUDWH�VRLO�PDS��KRZHYHU��VRLO�
VFLHQWLVWV�PXVW�GHWHUPLQH�WKH�ERXQGDULHV�EHWZHHQ�WKH�VRLOV��7KH\�FDQ�REVHUYH�RQO\�
D�OLPLWHG�QXPEHU�RI�VRLO�SURILOHV��1HYHUWKHOHVV��WKHVH�REVHUYDWLRQV��VXSSOHPHQWHG�
E\�DQ�XQGHUVWDQGLQJ�RI�WKH�VRLO�YHJHWDWLRQ�ODQGVFDSH�UHODWLRQVKLS��DUH�VXIILFLHQW�WR�
YHULI\�SUHGLFWLRQV�RI�WKH�NLQGV�RI�VRLO�LQ�DQ�DUHD�DQG�WR�GHWHUPLQH�WKH�ERXQGDULHV�

6RLO�VFLHQWLVWV�UHFRUGHG�WKH�FKDUDFWHULVWLFV�RI�WKH�VRLO�SURILOHV�WKDW�WKH\�VWXGLHG��7KH\�
QRWHG�VRLO�FRORU��WH[WXUH��VL]H�DQG�VKDSH�RI�VRLO�DJJUHJDWHV��NLQG�DQG�DPRXQW�RI�URFN�
IUDJPHQWV��GLVWULEXWLRQ�RI�SODQW�URRWV��UHDFWLRQ��DQG�RWKHU�IHDWXUHV�WKDW�HQDEOH�WKHP�
WR�LGHQWLI\�VRLOV��$IWHU�GHVFULELQJ�WKH�VRLOV�LQ�WKH�VXUYH\�DUHD�DQG�GHWHUPLQLQJ�WKHLU�
SURSHUWLHV��WKH�VRLO�VFLHQWLVWV�DVVLJQHG�WKH�VRLOV�WR�WD[RQRPLF�FODVVHV��XQLWV���
7D[RQRPLF�FODVVHV�DUH�FRQFHSWV��(DFK�WD[RQRPLF�FODVV�KDV�D�VHW�RI�VRLO�
FKDUDFWHULVWLFV�ZLWK�SUHFLVHO\�GHILQHG�OLPLWV��7KH�FODVVHV�DUH�XVHG�DV�D�EDVLV�IRU�
FRPSDULVRQ�WR�FODVVLI\�VRLOV�V\VWHPDWLFDOO\��6RLO�WD[RQRP\��WKH�V\VWHP�RI�WD[RQRPLF�
FODVVLILFDWLRQ�XVHG�LQ�WKH�8QLWHG�6WDWHV��LV�EDVHG�PDLQO\�RQ�WKH�NLQG�DQG�FKDUDFWHU�
RI�VRLO�SURSHUWLHV�DQG�WKH�DUUDQJHPHQW�RI�KRUL]RQV�ZLWKLQ�WKH�SURILOH��$IWHU�WKH�VRLO�

�



VFLHQWLVWV�FODVVLILHG�DQG�QDPHG�WKH�VRLOV�LQ�WKH�VXUYH\�DUHD��WKH\�FRPSDUHG�WKH�
LQGLYLGXDO�VRLOV�ZLWK�VLPLODU�VRLOV�LQ�WKH�VDPH�WD[RQRPLF�FODVV�LQ�RWKHU�DUHDV�VR�WKDW�
WKH\�FRXOG�FRQILUP�GDWD�DQG�DVVHPEOH�DGGLWLRQDO�GDWD�EDVHG�RQ�H[SHULHQFH�DQG�
UHVHDUFK�

7KH�REMHFWLYH�RI�VRLO�PDSSLQJ�LV�QRW�WR�GHOLQHDWH�SXUH�PDS�XQLW�FRPSRQHQWV��WKH�
REMHFWLYH�LV�WR�VHSDUDWH�WKH�ODQGVFDSH�LQWR�ODQGIRUPV�RU�ODQGIRUP�VHJPHQWV�WKDW�
KDYH�VLPLODU�XVH�DQG�PDQDJHPHQW�UHTXLUHPHQWV��(DFK�PDS�XQLW�LV�GHILQHG�E\�D�
XQLTXH�FRPELQDWLRQ�RI�VRLO�FRPSRQHQWV�DQG�RU�PLVFHOODQHRXV�DUHDV�LQ�SUHGLFWDEOH�
SURSRUWLRQV��6RPH�FRPSRQHQWV�PD\�EH�KLJKO\�FRQWUDVWLQJ�WR�WKH�RWKHU�FRPSRQHQWV�
RI�WKH�PDS�XQLW��7KH�SUHVHQFH�RI�PLQRU�FRPSRQHQWV�LQ�D�PDS�XQLW�LQ�QR�ZD\�
GLPLQLVKHV�WKH�XVHIXOQHVV�RU�DFFXUDF\�RI�WKH�GDWD��7KH�GHOLQHDWLRQ�RI�VXFK�
ODQGIRUPV�DQG�ODQGIRUP�VHJPHQWV�RQ�WKH�PDS�SURYLGHV�VXIILFLHQW�LQIRUPDWLRQ�IRU�WKH�
GHYHORSPHQW�RI�UHVRXUFH�SODQV��,I�LQWHQVLYH�XVH�RI�VPDOO�DUHDV�LV�SODQQHG��RQVLWH�
LQYHVWLJDWLRQ�LV�QHHGHG�WR�GHILQH�DQG�ORFDWH�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV�

6RLO�VFLHQWLVWV�PDNH�PDQ\�ILHOG�REVHUYDWLRQV�LQ�WKH�SURFHVV�RI�SURGXFLQJ�D�VRLO�PDS��
7KH�IUHTXHQF\�RI�REVHUYDWLRQ�LV�GHSHQGHQW�XSRQ�VHYHUDO�IDFWRUV��LQFOXGLQJ�VFDOH�RI�
PDSSLQJ��LQWHQVLW\�RI�PDSSLQJ��GHVLJQ�RI�PDS�XQLWV��FRPSOH[LW\�RI�WKH�ODQGVFDSH��
DQG�H[SHULHQFH�RI�WKH�VRLO�VFLHQWLVW��2EVHUYDWLRQV�DUH�PDGH�WR�WHVW�DQG�UHILQH�WKH�
VRLO�ODQGVFDSH�PRGHO�DQG�SUHGLFWLRQV�DQG�WR�YHULI\�WKH�FODVVLILFDWLRQ�RI�WKH�VRLOV�DW�
VSHFLILF�ORFDWLRQV��2QFH�WKH�VRLO�ODQGVFDSH�PRGHO�LV�UHILQHG��D�VLJQLILFDQWO\�VPDOOHU�
QXPEHU�RI�PHDVXUHPHQWV�RI�LQGLYLGXDO�VRLO�SURSHUWLHV�DUH�PDGH�DQG�UHFRUGHG��
7KHVH�PHDVXUHPHQWV�PD\�LQFOXGH�ILHOG�PHDVXUHPHQWV��VXFK�DV�WKRVH�IRU�FRORU��
GHSWK�WR�EHGURFN��DQG�WH[WXUH��DQG�ODERUDWRU\�PHDVXUHPHQWV��VXFK�DV�WKRVH�IRU�
FRQWHQW�RI�VDQG��VLOW��FOD\��VDOW��DQG�RWKHU�FRPSRQHQWV��3URSHUWLHV�RI�HDFK�VRLO�
W\SLFDOO\�YDU\�IURP�RQH�SRLQW�WR�DQRWKHU�DFURVV�WKH�ODQGVFDSH�

2EVHUYDWLRQV�IRU�PDS�XQLW�FRPSRQHQWV�DUH�DJJUHJDWHG�WR�GHYHORS�UDQJHV�RI�
FKDUDFWHULVWLFV�IRU�WKH�FRPSRQHQWV��7KH�DJJUHJDWHG�YDOXHV�DUH�SUHVHQWHG��'LUHFW�
PHDVXUHPHQWV�GR�QRW�H[LVW�IRU�HYHU\�SURSHUW\�SUHVHQWHG�IRU�HYHU\�PDS�XQLW�
FRPSRQHQW��9DOXHV�IRU�VRPH�SURSHUWLHV�DUH�HVWLPDWHG�IURP�FRPELQDWLRQV�RI�RWKHU�
SURSHUWLHV�

:KLOH�D�VRLO�VXUYH\�LV�LQ�SURJUHVV��VDPSOHV�RI�VRPH�RI�WKH�VRLOV�LQ�WKH�DUHD�JHQHUDOO\�
DUH�FROOHFWHG�IRU�ODERUDWRU\�DQDO\VHV�DQG�IRU�HQJLQHHULQJ�WHVWV��6RLO�VFLHQWLVWV�
LQWHUSUHW�WKH�GDWD�IURP�WKHVH�DQDO\VHV�DQG�WHVWV�DV�ZHOO�DV�WKH�ILHOG�REVHUYHG�
FKDUDFWHULVWLFV�DQG�WKH�VRLO�SURSHUWLHV�WR�GHWHUPLQH�WKH�H[SHFWHG�EHKDYLRU�RI�WKH�
VRLOV�XQGHU�GLIIHUHQW�XVHV��,QWHUSUHWDWLRQV�IRU�DOO�RI�WKH�VRLOV�DUH�ILHOG�WHVWHG�WKURXJK�
REVHUYDWLRQ�RI�WKH�VRLOV�LQ�GLIIHUHQW�XVHV�DQG�XQGHU�GLIIHUHQW�OHYHOV�RI�PDQDJHPHQW��
6RPH�LQWHUSUHWDWLRQV�DUH�PRGLILHG�WR�ILW�ORFDO�FRQGLWLRQV��DQG�VRPH�QHZ�
LQWHUSUHWDWLRQV�DUH�GHYHORSHG�WR�PHHW�ORFDO�QHHGV��'DWD�DUH�DVVHPEOHG�IURP�RWKHU�
VRXUFHV��VXFK�DV�UHVHDUFK�LQIRUPDWLRQ��SURGXFWLRQ�UHFRUGV��DQG�ILHOG�H[SHULHQFH�RI�
VSHFLDOLVWV��)RU�H[DPSOH��GDWD�RQ�FURS�\LHOGV�XQGHU�GHILQHG�OHYHOV�RI�PDQDJHPHQW�
DUH�DVVHPEOHG�IURP�IDUP�UHFRUGV�DQG�IURP�ILHOG�RU�SORW�H[SHULPHQWV�RQ�WKH�VDPH�
NLQGV�RI�VRLO�

3UHGLFWLRQV�DERXW�VRLO�EHKDYLRU�DUH�EDVHG�QRW�RQO\�RQ�VRLO�SURSHUWLHV�EXW�DOVR�RQ�
VXFK�YDULDEOHV�DV�FOLPDWH�DQG�ELRORJLFDO�DFWLYLW\��6RLO�FRQGLWLRQV�DUH�SUHGLFWDEOH�RYHU�
ORQJ�SHULRGV�RI�WLPH��EXW�WKH\�DUH�QRW�SUHGLFWDEOH�IURP�\HDU�WR�\HDU��)RU�H[DPSOH��
VRLO�VFLHQWLVWV�FDQ�SUHGLFW�ZLWK�D�IDLUO\�KLJK�GHJUHH�RI�DFFXUDF\�WKDW�D�JLYHQ�VRLO�ZLOO�
KDYH�D�KLJK�ZDWHU�WDEOH�ZLWKLQ�FHUWDLQ�GHSWKV�LQ�PRVW�\HDUV��EXW�WKH\�FDQQRW�SUHGLFW�
WKDW�D�KLJK�ZDWHU�WDEOH�ZLOO�DOZD\V�EH�DW�D�VSHFLILF�OHYHO�LQ�WKH�VRLO�RQ�D�VSHFLILF�GDWH�

$IWHU�VRLO�VFLHQWLVWV�ORFDWHG�DQG�LGHQWLILHG�WKH�VLJQLILFDQW�QDWXUDO�ERGLHV�RI�VRLO�LQ�WKH�
VXUYH\�DUHD��WKH\�GUHZ�WKH�ERXQGDULHV�RI�WKHVH�ERGLHV�RQ�DHULDO�SKRWRJUDSKV�DQG�

&XVWRP�6RLO�5HVRXUFH�5HSRUW

�



LGHQWLILHG�HDFK�DV�D�VSHFLILF�PDS�XQLW��$HULDO�SKRWRJUDSKV�VKRZ�WUHHV��EXLOGLQJV��
ILHOGV��URDGV��DQG�ULYHUV��DOO�RI�ZKLFK�KHOS�LQ�ORFDWLQJ�ERXQGDULHV�DFFXUDWHO\�

&XVWRP�6RLO�5HVRXUFH�5HSRUW
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6RLO�0DS
7KH�VRLO�PDS�VHFWLRQ�LQFOXGHV�WKH�VRLO�PDS�IRU�WKH�GHILQHG�DUHD�RI�LQWHUHVW��D�OLVW�RI�
VRLO�PDS�XQLWV�RQ�WKH�PDS�DQG�H[WHQW�RI�HDFK�PDS�XQLW��DQG�FDUWRJUDSKLF�V\PEROV�
GLVSOD\HG�RQ�WKH�PDS��$OVR�SUHVHQWHG�DUH�YDULRXV�PHWDGDWD�DERXW�GDWD�XVHG�WR�
SURGXFH�WKH�PDS��DQG�D�GHVFULSWLRQ�RI�HDFK�VRLO�PDS�XQLW�

�



�

&XVWRP�6RLO�5HVRXUFH�5HSRUW
6RLO�0DS
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0DS�SURMHFWLRQ��:HE�0HUFDWRU���&RUQHU�FRRUGLQDWHV��:*6�����(GJH�WLFV��870�=RQH���1�:*6��
� �� �� ��� ���

)HHW
� �� �� �� ��

0HWHUV
0DS�6FDOH��������LI�SULQWHG�RQ�$�SRUWUDLW�������[������VKHHW�

6RLO�0DS�PD\�QRW�EH�YDOLG�DW�WKLV�VFDOH�



0$3�/(*(1' 0$3�,1)250$7,21

$UHD�RI�,QWHUHVW��$2,�
$UHD�RI�,QWHUHVW��$2,�

6RLOV
6RLO�0DS�8QLW�3RO\JRQV

6RLO�0DS�8QLW�/LQHV

6RLO�0DS�8QLW�3RLQWV

6SHFLDO�3RLQW�)HDWXUHV
%ORZRXW

%RUURZ�3LW

&OD\�6SRW

&ORVHG�'HSUHVVLRQ

*UDYHO�3LW

*UDYHOO\�6SRW

/DQGILOO

/DYD�)ORZ

0DUVK�RU�VZDPS

0LQH�RU�4XDUU\

0LVFHOODQHRXV�:DWHU

3HUHQQLDO�:DWHU

5RFN�2XWFURS

6DOLQH�6SRW

6DQG\�6SRW

6HYHUHO\�(URGHG�6SRW

6LQNKROH

6OLGH�RU�6OLS

6RGLF�6SRW

6SRLO�$UHD

6WRQ\�6SRW

9HU\�6WRQ\�6SRW

:HW�6SRW

2WKHU

6SHFLDO�/LQH�)HDWXUHV

:DWHU�)HDWXUHV
6WUHDPV�DQG�&DQDOV

7UDQVSRUWDWLRQ
5DLOV

,QWHUVWDWH�+LJKZD\V

86�5RXWHV

0DMRU�5RDGV

/RFDO�5RDGV

%DFNJURXQG
$HULDO�3KRWRJUDSK\

7KH�VRLO�VXUYH\V�WKDW�FRPSULVH�\RXU�$2,�ZHUH�PDSSHG�DW�
���������

:DUQLQJ��6RLO�0DS�PD\�QRW�EH�YDOLG�DW�WKLV�VFDOH�

(QODUJHPHQW�RI�PDSV�EH\RQG�WKH�VFDOH�RI�PDSSLQJ�FDQ�FDXVH�
PLVXQGHUVWDQGLQJ�RI�WKH�GHWDLO�RI�PDSSLQJ�DQG�DFFXUDF\�RI�VRLO�
OLQH�SODFHPHQW��7KH�PDSV�GR�QRW�VKRZ�WKH�VPDOO�DUHDV�RI�
FRQWUDVWLQJ�VRLOV�WKDW�FRXOG�KDYH�EHHQ�VKRZQ�DW�D�PRUH�GHWDLOHG�
VFDOH�

3OHDVH�UHO\�RQ�WKH�EDU�VFDOH�RQ�HDFK�PDS�VKHHW�IRU�PDS�
PHDVXUHPHQWV�

6RXUFH�RI�0DS�� 1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH
:HE�6RLO�6XUYH\�85/��
&RRUGLQDWH�6\VWHP�� :HE�0HUFDWRU��(36*������

0DSV�IURP�WKH�:HE�6RLO�6XUYH\�DUH�EDVHG�RQ�WKH�:HE�0HUFDWRU�
SURMHFWLRQ��ZKLFK�SUHVHUYHV�GLUHFWLRQ�DQG�VKDSH�EXW�GLVWRUWV�
GLVWDQFH�DQG�DUHD��$�SURMHFWLRQ�WKDW�SUHVHUYHV�DUHD��VXFK�DV�WKH�
$OEHUV�HTXDO�DUHD�FRQLF�SURMHFWLRQ��VKRXOG�EH�XVHG�LI�PRUH�
DFFXUDWH�FDOFXODWLRQV�RI�GLVWDQFH�RU�DUHD�DUH�UHTXLUHG�

7KLV�SURGXFW�LV�JHQHUDWHG�IURP�WKH�86'$�15&6�FHUWLILHG�GDWD�DV�
RI�WKH�YHUVLRQ�GDWH�V��OLVWHG�EHORZ�

6RLO�6XUYH\�$UHD�� (O�3DVR�&RXQW\�$UHD��&RORUDGR
6XUYH\�$UHD�'DWD�� 9HUVLRQ�����-XQ��������

6RLO�PDS�XQLWV�DUH�ODEHOHG��DV�VSDFH�DOORZV��IRU�PDS�VFDOHV�
���������RU�ODUJHU�

'DWH�V��DHULDO�LPDJHV�ZHUH�SKRWRJUDSKHG�� 6HS���������²2FW�
��������

7KH�RUWKRSKRWR�RU�RWKHU�EDVH�PDS�RQ�ZKLFK�WKH�VRLO�OLQHV�ZHUH�
FRPSLOHG�DQG�GLJLWL]HG�SUREDEO\�GLIIHUV�IURP�WKH�EDFNJURXQG�
LPDJHU\�GLVSOD\HG�RQ�WKHVH�PDSV��$V�D�UHVXOW��VRPH�PLQRU�
VKLIWLQJ�RI�PDS�XQLW�ERXQGDULHV�PD\�EH�HYLGHQW�

&XVWRP�6RLO�5HVRXUFH�5HSRUW

��



0DS�8QLW�/HJHQG

0DS�8QLW�6\PERO 0DS�8QLW�1DPH $FUHV�LQ�$2, 3HUFHQW�RI�$2,

� %ODNHODQG�)OXYDTXHQWLF�
+DSODTXROOV

��� ������

7RWDOV�IRU�$UHD�RI�,QWHUHVW ��� ������

0DS�8QLW�'HVFULSWLRQV
7KH�PDS�XQLWV�GHOLQHDWHG�RQ�WKH�GHWDLOHG�VRLO�PDSV�LQ�D�VRLO�VXUYH\�UHSUHVHQW�WKH�
VRLOV�RU�PLVFHOODQHRXV�DUHDV�LQ�WKH�VXUYH\�DUHD��7KH�PDS�XQLW�GHVFULSWLRQV��DORQJ�
ZLWK�WKH�PDSV��FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�FRPSRVLWLRQ�DQG�SURSHUWLHV�RI�D�XQLW�

$�PDS�XQLW�GHOLQHDWLRQ�RQ�D�VRLO�PDS�UHSUHVHQWV�DQ�DUHD�GRPLQDWHG�E\�RQH�RU�PRUH�
PDMRU�NLQGV�RI�VRLO�RU�PLVFHOODQHRXV�DUHDV��$�PDS�XQLW�LV�LGHQWLILHG�DQG�QDPHG�
DFFRUGLQJ�WR�WKH�WD[RQRPLF�FODVVLILFDWLRQ�RI�WKH�GRPLQDQW�VRLOV��:LWKLQ�D�WD[RQRPLF�
FODVV�WKHUH�DUH�SUHFLVHO\�GHILQHG�OLPLWV�IRU�WKH�SURSHUWLHV�RI�WKH�VRLOV��2Q�WKH�
ODQGVFDSH��KRZHYHU��WKH�VRLOV�DUH�QDWXUDO�SKHQRPHQD��DQG�WKH\�KDYH�WKH�
FKDUDFWHULVWLF�YDULDELOLW\�RI�DOO�QDWXUDO�SKHQRPHQD��7KXV��WKH�UDQJH�RI�VRPH�
REVHUYHG�SURSHUWLHV�PD\�H[WHQG�EH\RQG�WKH�OLPLWV�GHILQHG�IRU�D�WD[RQRPLF�FODVV��
$UHDV�RI�VRLOV�RI�D�VLQJOH�WD[RQRPLF�FODVV�UDUHO\��LI�HYHU��FDQ�EH�PDSSHG�ZLWKRXW�
LQFOXGLQJ�DUHDV�RI�RWKHU�WD[RQRPLF�FODVVHV��&RQVHTXHQWO\��HYHU\�PDS�XQLW�LV�PDGH�
XS�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�IRU�ZKLFK�LW�LV�QDPHG�DQG�VRPH�PLQRU�
FRPSRQHQWV�WKDW�EHORQJ�WR�WD[RQRPLF�FODVVHV�RWKHU�WKDQ�WKRVH�RI�WKH�PDMRU�VRLOV�

0RVW�PLQRU�VRLOV�KDYH�SURSHUWLHV�VLPLODU�WR�WKRVH�RI�WKH�GRPLQDQW�VRLO�RU�VRLOV�LQ�WKH�
PDS�XQLW��DQG�WKXV�WKH\�GR�QRW�DIIHFW�XVH�DQG�PDQDJHPHQW��7KHVH�DUH�FDOOHG�
QRQFRQWUDVWLQJ��RU�VLPLODU��FRPSRQHQWV��7KH\�PD\�RU�PD\�QRW�EH�PHQWLRQHG�LQ�D�
SDUWLFXODU�PDS�XQLW�GHVFULSWLRQ��2WKHU�PLQRU�FRPSRQHQWV��KRZHYHU��KDYH�SURSHUWLHV�
DQG�EHKDYLRUDO�FKDUDFWHULVWLFV�GLYHUJHQW�HQRXJK�WR�DIIHFW�XVH�RU�WR�UHTXLUH�GLIIHUHQW�
PDQDJHPHQW��7KHVH�DUH�FDOOHG�FRQWUDVWLQJ��RU�GLVVLPLODU��FRPSRQHQWV��7KH\�
JHQHUDOO\�DUH�LQ�VPDOO�DUHDV�DQG�FRXOG�QRW�EH�PDSSHG�VHSDUDWHO\�EHFDXVH�RI�WKH�
VFDOH�XVHG��6RPH�VPDOO�DUHDV�RI�VWURQJO\�FRQWUDVWLQJ�VRLOV�RU�PLVFHOODQHRXV�DUHDV�
DUH�LGHQWLILHG�E\�D�VSHFLDO�V\PERO�RQ�WKH�PDSV��,I�LQFOXGHG�LQ�WKH�GDWDEDVH�IRU�D�
JLYHQ�DUHD��WKH�FRQWUDVWLQJ�PLQRU�FRPSRQHQWV�DUH�LGHQWLILHG�LQ�WKH�PDS�XQLW�
GHVFULSWLRQV�DORQJ�ZLWK�VRPH�FKDUDFWHULVWLFV�RI�HDFK��$�IHZ�DUHDV�RI�PLQRU�
FRPSRQHQWV�PD\�QRW�KDYH�EHHQ�REVHUYHG��DQG�FRQVHTXHQWO\�WKH\�DUH�QRW�
PHQWLRQHG�LQ�WKH�GHVFULSWLRQV��HVSHFLDOO\�ZKHUH�WKH�SDWWHUQ�ZDV�VR�FRPSOH[�WKDW�LW�
ZDV�LPSUDFWLFDO�WR�PDNH�HQRXJK�REVHUYDWLRQV�WR�LGHQWLI\�DOO�WKH�VRLOV�DQG�
PLVFHOODQHRXV�DUHDV�RQ�WKH�ODQGVFDSH�

7KH�SUHVHQFH�RI�PLQRU�FRPSRQHQWV�LQ�D�PDS�XQLW�LQ�QR�ZD\�GLPLQLVKHV�WKH�
XVHIXOQHVV�RU�DFFXUDF\�RI�WKH�GDWD��7KH�REMHFWLYH�RI�PDSSLQJ�LV�QRW�WR�GHOLQHDWH�
SXUH�WD[RQRPLF�FODVVHV�EXW�UDWKHU�WR�VHSDUDWH�WKH�ODQGVFDSH�LQWR�ODQGIRUPV�RU�
ODQGIRUP�VHJPHQWV�WKDW�KDYH�VLPLODU�XVH�DQG�PDQDJHPHQW�UHTXLUHPHQWV��7KH�
GHOLQHDWLRQ�RI�VXFK�VHJPHQWV�RQ�WKH�PDS�SURYLGHV�VXIILFLHQW�LQIRUPDWLRQ�IRU�WKH�
GHYHORSPHQW�RI�UHVRXUFH�SODQV��,I�LQWHQVLYH�XVH�RI�VPDOO�DUHDV�LV�SODQQHG��KRZHYHU��
RQVLWH�LQYHVWLJDWLRQ�LV�QHHGHG�WR�GHILQH�DQG�ORFDWH�WKH�VRLOV�DQG�PLVFHOODQHRXV�
DUHDV�

&XVWRP�6RLO�5HVRXUFH�5HSRUW

��



$Q�LGHQWLI\LQJ�V\PERO�SUHFHGHV�WKH�PDS�XQLW�QDPH�LQ�WKH�PDS�XQLW�GHVFULSWLRQV��
(DFK�GHVFULSWLRQ�LQFOXGHV�JHQHUDO�IDFWV�DERXW�WKH�XQLW�DQG�JLYHV�LPSRUWDQW�VRLO�
SURSHUWLHV�DQG�TXDOLWLHV�

6RLOV�WKDW�KDYH�SURILOHV�WKDW�DUH�DOPRVW�DOLNH�PDNH�XS�D�VRLO�VHULHV��([FHSW�IRU�
GLIIHUHQFHV�LQ�WH[WXUH�RI�WKH�VXUIDFH�OD\HU��DOO�WKH�VRLOV�RI�D�VHULHV�KDYH�PDMRU�
KRUL]RQV�WKDW�DUH�VLPLODU�LQ�FRPSRVLWLRQ��WKLFNQHVV��DQG�DUUDQJHPHQW�

6RLOV�RI�RQH�VHULHV�FDQ�GLIIHU�LQ�WH[WXUH�RI�WKH�VXUIDFH�OD\HU��VORSH��VWRQLQHVV��
VDOLQLW\��GHJUHH�RI�HURVLRQ��DQG�RWKHU�FKDUDFWHULVWLFV�WKDW�DIIHFW�WKHLU�XVH��2Q�WKH�
EDVLV�RI�VXFK�GLIIHUHQFHV��D�VRLO�VHULHV�LV�GLYLGHG�LQWR�VRLO�SKDVHV��0RVW�RI�WKH�DUHDV�
VKRZQ�RQ�WKH�GHWDLOHG�VRLO�PDSV�DUH�SKDVHV�RI�VRLO�VHULHV��7KH�QDPH�RI�D�VRLO�SKDVH�
FRPPRQO\�LQGLFDWHV�D�IHDWXUH�WKDW�DIIHFWV�XVH�RU�PDQDJHPHQW��)RU�H[DPSOH��$OSKD�
VLOW�ORDP����WR���SHUFHQW�VORSHV��LV�D�SKDVH�RI�WKH�$OSKD�VHULHV�

6RPH�PDS�XQLWV�DUH�PDGH�XS�RI�WZR�RU�PRUH�PDMRU�VRLOV�RU�PLVFHOODQHRXV�DUHDV��
7KHVH�PDS�XQLWV�DUH�FRPSOH[HV��DVVRFLDWLRQV��RU�XQGLIIHUHQWLDWHG�JURXSV�

$�FRPSOH[�FRQVLVWV�RI�WZR�RU�PRUH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�LQ�VXFK�DQ�LQWULFDWH�
SDWWHUQ�RU�LQ�VXFK�VPDOO�DUHDV�WKDW�WKH\�FDQQRW�EH�VKRZQ�VHSDUDWHO\�RQ�WKH�PDSV��
7KH�SDWWHUQ�DQG�SURSRUWLRQ�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�DUH�VRPHZKDW�VLPLODU�
LQ�DOO�DUHDV��$OSKD�%HWD�FRPSOH[����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH�

$Q�DVVRFLDWLRQ�LV�PDGH�XS�RI�WZR�RU�PRUH�JHRJUDSKLFDOO\�DVVRFLDWHG�VRLOV�RU�
PLVFHOODQHRXV�DUHDV�WKDW�DUH�VKRZQ�DV�RQH�XQLW�RQ�WKH�PDSV��%HFDXVH�RI�SUHVHQW�
RU�DQWLFLSDWHG�XVHV�RI�WKH�PDS�XQLWV�LQ�WKH�VXUYH\�DUHD��LW�ZDV�QRW�FRQVLGHUHG�
SUDFWLFDO�RU�QHFHVVDU\�WR�PDS�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�VHSDUDWHO\��7KH�
SDWWHUQ�DQG�UHODWLYH�SURSRUWLRQ�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�DUH�VRPHZKDW�
VLPLODU��$OSKD�%HWD�DVVRFLDWLRQ����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH�

$Q�XQGLIIHUHQWLDWHG�JURXS�LV�PDGH�XS�RI�WZR�RU�PRUH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�
WKDW�FRXOG�EH�PDSSHG�LQGLYLGXDOO\�EXW�DUH�PDSSHG�DV�RQH�XQLW�EHFDXVH�VLPLODU�
LQWHUSUHWDWLRQV�FDQ�EH�PDGH�IRU�XVH�DQG�PDQDJHPHQW��7KH�SDWWHUQ�DQG�SURSRUWLRQ�
RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�LQ�D�PDSSHG�DUHD�DUH�QRW�XQLIRUP��$Q�DUHD�FDQ�
EH�PDGH�XS�RI�RQO\�RQH�RI�WKH�PDMRU�VRLOV�RU�PLVFHOODQHRXV�DUHDV��RU�LW�FDQ�EH�PDGH�
XS�RI�DOO�RI�WKHP��$OSKD�DQG�%HWD�VRLOV����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH�

6RPH�VXUYH\V�LQFOXGH�PLVFHOODQHRXV�DUHDV��6XFK�DUHDV�KDYH�OLWWOH�RU�QR�VRLO�
PDWHULDO�DQG�VXSSRUW�OLWWOH�RU�QR�YHJHWDWLRQ��5RFN�RXWFURS�LV�DQ�H[DPSOH�

&XVWRP�6RLO�5HVRXUFH�5HSRUW
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(O�3DVR�&RXQW\�$UHD��&RORUDGR

�²%ODNHODQG�)OXYDTXHQWLF�+DSODTXROOV

0DS�8QLW�6HWWLQJ
1DWLRQDO�PDS�XQLW�V\PERO�� ��E�
(OHYDWLRQ�� ������WR�������IHHW
0HDQ�DQQXDO�SUHFLSLWDWLRQ�� ���WR����LQFKHV
0HDQ�DQQXDO�DLU�WHPSHUDWXUH�� ���WR����GHJUHHV�)
)URVW�IUHH�SHULRG�� ����WR�����GD\V
)DUPODQG�FODVVLILFDWLRQ�� 1RW�SULPH�IDUPODQG

0DS�8QLW�&RPSRVLWLRQ
%ODNHODQG�DQG�VLPLODU�VRLOV� ���SHUFHQW
)OXYDTXHQWLF�KDSODTXROOV�DQG�VLPLODU�VRLOV� ���SHUFHQW
0LQRU�FRPSRQHQWV� ��SHUFHQW
(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW�

'HVFULSWLRQ�RI�%ODNHODQG

6HWWLQJ
/DQGIRUP� +LOOV��IODWV
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO�� 6LGH�VORSH��WDOI
'RZQ�VORSH�VKDSH� /LQHDU
$FURVV�VORSH�VKDSH� /LQHDU
3DUHQW�PDWHULDO� 6DQG\�DOOXYLXP�GHULYHG�IURP�DUNRVH�DQG�RU�HROLDQ�GHSRVLWV�

GHULYHG�IURP�DUNRVH

7\SLFDO�SURILOH
$�����WR����LQFKHV�� ORDP\�VDQG
$&������WR����LQFKHV�� ORDP\�VDQG
&������WR����LQFKHV�� VDQG

3URSHUWLHV�DQG�TXDOLWLHV
6ORSH� ��WR���SHUFHQW
'HSWK�WR�UHVWULFWLYH�IHDWXUH� 0RUH�WKDQ����LQFKHV
'UDLQDJH�FODVV� 6RPHZKDW�H[FHVVLYHO\�GUDLQHG
5XQRII�FODVV�� /RZ
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW�� +LJK�WR�YHU\�KLJK�������

WR�������LQ�KU�
'HSWK�WR�ZDWHU�WDEOH� 0RUH�WKDQ����LQFKHV
)UHTXHQF\�RI�IORRGLQJ� 1RQH
)UHTXHQF\�RI�SRQGLQJ� 1RQH
&DOFLXP�FDUERQDWH��PD[LPXP�FRQWHQW� ��SHUFHQW
$YDLODEOH�ZDWHU�FDSDFLW\� /RZ��DERXW�����LQFKHV�

,QWHUSUHWLYH�JURXSV
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��LUULJDWHG��� �H
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��QRQLUULJDWHG��� �H
+\GURORJLF�6RLO�*URXS�� $
(FRORJLFDO�VLWH�� 5���;%���&2���6DQG\�)RRWKLOO
+\GULF�VRLO�UDWLQJ�� 1R

&XVWRP�6RLO�5HVRXUFH�5HSRUW

��



'HVFULSWLRQ�RI�)OXYDTXHQWLF�+DSODTXROOV

6HWWLQJ
/DQGIRUP� 6ZDOHV
'RZQ�VORSH�VKDSH� /LQHDU
$FURVV�VORSH�VKDSH� /LQHDU
3DUHQW�PDWHULDO� $OOXYLXP

7\SLFDO�SURILOH
+������WR����LQFKHV�� YDULDEOH

3URSHUWLHV�DQG�TXDOLWLHV
6ORSH� ��WR���SHUFHQW
'HSWK�WR�UHVWULFWLYH�IHDWXUH� 0RUH�WKDQ����LQFKHV
'UDLQDJH�FODVV� 3RRUO\�GUDLQHG
5XQRII�FODVV�� 9HU\�KLJK
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW�� 0RGHUDWHO\�KLJK�WR�KLJK�

������WR������LQ�KU�
'HSWK�WR�ZDWHU�WDEOH� $ERXW���WR����LQFKHV
)UHTXHQF\�RI�IORRGLQJ� 2FFDVLRQDO
)UHTXHQF\�RI�SRQGLQJ� 1RQH
0D[LPXP�VDOLQLW\� 1RQVDOLQH�WR�VOLJKWO\�VDOLQH������WR�����PPKRV�FP�

,QWHUSUHWLYH�JURXSV
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��LUULJDWHG��� �Z
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��QRQLUULJDWHG��� �Z
+\GURORJLF�6RLO�*URXS�� '
+\GULF�VRLO�UDWLQJ�� <HV

0LQRU�&RPSRQHQWV

2WKHU�VRLOV
3HUFHQW�RI�PDS�XQLW� ��SHUFHQW
+\GULF�VRLO�UDWLQJ�� 1R

3OHDVDQW
3HUFHQW�RI�PDS�XQLW� ��SHUFHQW
/DQGIRUP� 'HSUHVVLRQV
+\GULF�VRLO�UDWLQJ�� <HV

&XVWRP�6RLO�5HVRXUFH�5HSRUW

��



5HIHUHQFHV
$PHULFDQ�$VVRFLDWLRQ�RI�6WDWH�+LJKZD\�DQG�7UDQVSRUWDWLRQ�2IILFLDOV��$$6+72���
������6WDQGDUG�VSHFLILFDWLRQV�IRU�WUDQVSRUWDWLRQ�PDWHULDOV�DQG�PHWKRGV�RI�VDPSOLQJ�
DQG�WHVWLQJ����WK�HGLWLRQ�

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670���������6WDQGDUG�FODVVLILFDWLRQ�RI�
VRLOV�IRU�HQJLQHHULQJ�SXUSRVHV��$670�6WDQGDUG�'��������

&RZDUGLQ��/�0���9��&DUWHU��)�&��*ROHW��DQG�(�7��/D5RH��������&ODVVLILFDWLRQ�RI�
ZHWODQGV�DQG�GHHS�ZDWHU�KDELWDWV�RI�WKH�8QLWHG�6WDWHV��8�6��)LVK�DQG�:LOGOLIH�
6HUYLFH�):6�2%6�������

)HGHUDO�5HJLVWHU��-XO\�����������&KDQJHV�LQ�K\GULF�VRLOV�RI�WKH�8QLWHG�6WDWHV�

)HGHUDO�5HJLVWHU��6HSWHPEHU�����������+\GULF�VRLOV�RI�WKH�8QLWHG�6WDWHV�

+XUW��*�:���DQG�/�0��9DVLODV��HGLWRUV��9HUVLRQ������������)LHOG�LQGLFDWRUV�RI�K\GULF�
VRLOV�LQ�WKH�8QLWHG�6WDWHV�

1DWLRQDO�5HVHDUFK�&RXQFLO��������:HWODQGV��&KDUDFWHULVWLFV�DQG�ERXQGDULHV�

6RLO�6XUYH\�'LYLVLRQ�6WDII��������6RLO�VXUYH\�PDQXDO��6RLO�&RQVHUYDWLRQ�6HUYLFH��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�+DQGERRN�����KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�
QUFV�GHWDLO�QDWLRQDO�VRLOV�"FLG QUFV���S�B�������

6RLO�6XUYH\�6WDII��������6RLO�WD[RQRP\��$�EDVLF�V\VWHP�RI�VRLO�FODVVLILFDWLRQ�IRU�
PDNLQJ�DQG�LQWHUSUHWLQJ�VRLO�VXUYH\V���QG�HGLWLRQ��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�
6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�+DQGERRN������KWWS���
ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�QDWLRQDO�VRLOV�"FLG QUFV���S�B�������

6RLO�6XUYH\�6WDII��������.H\V�WR�VRLO�WD[RQRP\����WK�HGLWLRQ��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��KWWS���
ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�QDWLRQDO�VRLOV�"FLG QUFV���S�B�������

7LQHU��5�:���-U��������:HWODQGV�RI�'HODZDUH��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�DQG�
'HODZDUH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQWDO�&RQWURO��:HWODQGV�
6HFWLRQ�

8QLWHG�6WDWHV�$UP\�&RUSV�RI�(QJLQHHUV��(QYLURQPHQWDO�/DERUDWRU\��������&RUSV�RI�
(QJLQHHUV�ZHWODQGV�GHOLQHDWLRQ�PDQXDO��:DWHUZD\V�([SHULPHQW�6WDWLRQ�7HFKQLFDO�
5HSRUW�<������

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��
1DWLRQDO�IRUHVWU\�PDQXDO��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�VRLOV�
KRPH�"FLG QUFV���S�B�������

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��
1DWLRQDO�UDQJH�DQG�SDVWXUH�KDQGERRN��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�
GHWDLO�QDWLRQDO�ODQGXVH�UDQJHSDVWXUH�"FLG VWHOSUGE��������

��

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��
1DWLRQDO�VRLO�VXUYH\�KDQGERRN��WLWOH�����9,��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�
QUFV�GHWDLO�VRLOV�VFLHQWLVWV�"FLG QUFV���S�B�������

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��
������/DQG�UHVRXUFH�UHJLRQV�DQG�PDMRU�ODQG�UHVRXUFH�DUHDV�RI�WKH�8QLWHG�6WDWHV��
WKH�&DULEEHDQ��DQG�WKH�3DFLILF�%DVLQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�+DQGERRN�
�����KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�QDWLRQDO�VRLOV�"
FLG QUFV���S�B�������

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��6RLO�&RQVHUYDWLRQ�6HUYLFH��������/DQG�
FDSDELOLW\�FODVVLILFDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�+DQGERRN������KWWS���
ZZZ�QUFV�XVGD�JRY�,QWHUQHW�)6(B'2&80(176�QUFV���S�B�������SGI�

&XVWRP�6RLO�5HVRXUFH�5HSRUW

��

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf


PROJECT: Slim Chicken's - Falcon
PROJECT NO. 21-030

DESIGN BY: GJB
DATE: 8/26/2021

Soil Type: Blakeland-Fluvaquentic Haplaquolls Hydrologic Grouping: Type A

Land use (Proposed/Existing)

Land Use %Imp 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Roof 90 0.71 0.73 0.75 0.78 0.80 0.81

Drive/Walk 100 0.89 0.90 0.92 0.94 0.95 0.96
Landscape 0 0.02 0.08 0.15 0.25 0.30 0.35

Proposed Basins (Proposed conditions)

Basin  Total Area Roof Drive/Walk Landscape C2 C5 C10 C100 %Imp
A-1 0.19 0.00 0.18 0.01 0.83 0.84 0.87 0.92 93.0
A-2 0.36 0.01 0.28 0.07 0.72 0.74 0.77 0.84 80.4
A-3 0.24 0.00 0.21 0.03 0.79 0.81 0.83 0.89 88.9
R-1 0.09 0.09 0.00 0.00 0.71 0.73 0.75 0.81 90.0

B-1* 0.51 0.00 0.00 0.51 0.02 0.08 0.15 0.35 0.0
B-2 0.01 0.00 0.00 0.01 0.02 0.08 0.15 0.35 0.0
B-3 0.03 0.00 0.00 0.03 0.02 0.08 0.15 0.35 0.0
C-1 0.13 0.00 0.05 0.08 0.35 0.39 0.44 0.58 38.2

Historic Basins (Existing conditions)

Basin Total Area Roof Drive/Walk Landscape C2 C5 C10 C100 %Imp
H-1 1.42 0.00 0.00 1.42 0.02 0.08 0.15 0.35 0.0
H-2 0.13 0.00 0.00 0.13 0.02 0.08 0.15 0.35 0.0

TOTAL AREA (ACRES): 1.55
TOTAL IMPERVIOUSNESS (%): 0.00

Runoff Coefficients

Weighted Runoff CoefficientLand Use (Acres)

77.2351.82
1.04

Land Use (Acres) Weighted Runoff Coefficient

WITHOUT BASIN B-1WITH BASIN B-1

TOTAL IMPERVIOUSNESS (%):
TOTAL AREA (ACRES):

*Basin B-1 remains untouched 
throughout this entire project. The 
existing basin is the same as the proposed 
basin.

1.55



Designer:
Company: 2-yr 5-yr 10-yr 100-yr

Date: 1-hour rainfall depth, P1 (in) = 1.19 1.50 1.75 2.52
Project:

Location:

2-yr 5-yr 10-yr 100-yr
Overland 

Flow Length
Li (ft)

U/S Elevation
(ft)

(Optional)

D/S Elevation
(ft)

(Optional)

Overland 
Flow Slope

Si (ft/ft)

Overland 
Flow Time

ti (min)

Channelized 
Flow Length

Lt (ft)

U/S Elevation
(ft)

(Optional)

D/S Elevation
(ft)

(Optional)

Channelized 
Flow Slope

St (ft/ft)

NRCS 
Conveyance 

Factor K

Channelized 
Flow Velocity

Vt (ft/sec)

Channelized 
Flow Time

tt (min)

Computed
tc (min)

Regional
tc (min)

Selected
tc (min) 2-yr 5-yr 10-yr 100-yr 2-yr 5-yr 10-yr 100-yr

A 7 1.21 0.07 26.05

0.12 26.09

0.010 5 0.50 8.33 30.63

26.170.019 7 0.96 0.22

1.74 1.36 27.060.062 7

0.017 13.00H-2 0.13 A 0.0 21.00

0.015 142.00H-1 1.42 A 0.0 100.00 16.11

7.08

0.02 0.08 0.15 0.35

0.99 0.22 19.610.020 7

0.030

0.010 7 0.70

0.005 13.00C-1 0.13 38.2 40.00 10.15

0.35

0.02 0.030 5.000.08 0.15 0.35

0.005 20 1.41

B-3 0.03 0.0 80.20

0.010 5.00B-2 0.01 A 0.0 30.00 10.09

11.48

0.02 0.08 0.15

B-1* 0.51 A 0.0 20.00

0.005 5.00

5.730.02 0.08 0.15 0.35 0.030 250.00

11.71

R-1 0.09 A 90.0 35.00

0.017 103.00

4.970.71 0.73 0.75 0.81 10.750.06

12.81

A-3 0.24 A 88.9 100.00

0.019 60.30

4.400.79 0.81 0.83 0.89 0.010 20 1.95 0.88

11.18

A-2 0.36 A 80.4 100.00

0.010 160.00

5.300.72 0.74 0.77 0.84 0.011 20 2.10 0.48

3.870.83 0.84

SLIM CHICKEN'S FALCON
FALCON PARKETPLACE

Subcatchment 
Name

Area
(ac)

NRCS 
Hydrologic 
Soil Group

Percent 
Imperviousness

Runoff Coefficient, C

Cells of this color are for 
required user-input

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of Concentration Rainfall Intensity, I (in/hr)

A-1 0.19 A 93.0 69.500.87

GJB
POINT CONSULTING, LLC
8/26/2021

8.686.035.174.12 0.65 0.83 1.00 1.520.92 0.015 20 2.45 1.09

10.00

17.47

10.37

11.55

10.21

14.06

5.03

5.29

5.78

5.00

3.95 4.95 5.78 8.31

4.05 5.09 5.93 8.54

4.11 5.16 6.02 8.67

2.89 3.62 4.22 6.07

3.27 4.10 4.78 6.88

3.12 3.91 4.57 6.57

3.25 4.08 4.75 6.84

2.63 3.29 3.84 5.53

3.29 4.13 4.82 6.93

2.51

0.76 0.97 1.16 1.79

0.00 0.01 0.02 0.06

0.25 0.32 0.39 0.60

0.03 0.15 0.32 1.08

0.01 0.04 0.09 0.32

0.15 0.21 0.27 0.51

4.96

5.78

5.29

5.03

14.06

10.21

11.55

10.37

17.47

7.31

0.07 0.37 0.82

0.35 0.39 0.44 0.58

Intensity Equations can be found in Figure 6-
5 of Colorado Springs' Drainage Criteria 

Manual Vol. 1
Peak Flow, Q (cfs)

Calculation of Peak Runoff Per El Paso Standards

A

0.02 0.08 0.15 0.35

2.75

0.00 0.00 0.01 0.02

1.02 1.32 1.60

t୧ ൌ
0.3ͻ5 1.1 െ Cହ L୧

S୧଴.ଷଷ

t୲ ൌ
L୲

60K S୲
ൌ

L୲
60V୲

Computed tୡ ൌ t୧ ൅ t୲

Regional tୡ ൌ 26 െ 1͹i ൅
L୲

60 14i ൅ ͻ S୲
Selected tୡ ൌ max t୫୧୬୧୫୳୫ ,min Computed tୡ , Regional tୡ

t୫୧୬୧୫୳୫ൌ 5 (urban) 
t୫୧୬୧୫୳୫ൌ 10 (non-urban)

Q ݏ݂ܿ ൌ CIA



MHFD-Inlet, Version 5.01 (April 2021)

Worksheet Protected

INLET NAME Inlet for Basin C-1 Inlet for Basin A-1 Inlet for Basin A-2 Inlet for Basin A-3User-Defined
Site Type (Urban or Rural) URBAN URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET STREET
Hydraulic Condition In Sump In Sump In Sump In Sump
Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs) 1.7 0.8 1.3 1.0
Major QKnown (cfs) 3.2 1.5 2.5 1.9

Bypass (Carry-Over) Flow from Upstream
Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received
Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0 0.0
Major Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0 0.0

Watershed Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type

Watershed Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)

Minor Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 1.7 0.8 1.3 1.0
Major Total Design Peak Flow, Q (cfs) 3.2 1.5 2.5 1.9
Minor Flow Bypassed Downstream, Qb (cfs) N/A N/A N/A N/A
Major Flow Bypassed Downstream, Qb (cfs) N/A N/A N/A N/A

INLET MANAGEMENT



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 24.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 20.0 20.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Inlet for Basin C-1

MHFD-Inlet_v5.01, Inlet for Basin C-1 8/26/2021, 9:38 AM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.33 0.33 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 0.57
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 0.93
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.3 8.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.7 3.2 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb
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MHFD-Inlet_v5.01, Inlet for Basin C-1 8/26/2021, 9:38 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.018

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 12.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 12.0 12.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Inlet for Basin A-1

MHFD-Inlet_v5.01, Inlet for Basin A-1 8/26/2021, 9:38 AM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.6 3.6 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.22 0.22 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.47 0.47
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.3 2.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.8 1.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.018

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 25.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 25.0 25.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Inlet for Basin A-2

MHFD-Inlet_v5.01, Inlet for Basin A-2 8/26/2021, 9:38 AM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.42 0.42 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.77 0.77
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 5.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.3 2.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)
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Lo (G)
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MHFD-Inlet_v5.01, Inlet for Basin A-2 8/26/2021, 9:38 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.018

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 12.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.047 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 12.0 12.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Inlet for Basin A-3

MHFD-Inlet_v5.01, Inlet for Basin A-3 8/26/2021, 9:38 AM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.42 0.42 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.77 0.77
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 5.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.0 1.9 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)
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Q100 =17.0 cfs are intended to culminate at Design Point 14 where a proposed private 30” 
RCP storm sewer stub is provided to allow for storm sewer connection as needed by the 
future lot developer. Design of the internal storm sewer/drainage configuration for lot 1 
will be determined by the individual lot developer at a later date. 
 
A private 24” RCP stub has been provided into proposed manhole MA1 on the 96” outfall 
from pond SR4, at the northwest corner of lot 2. However, in accordance with El Paso 
County water quality guidelines, any flow entering this 24” stub, will need to be treated 
for water quality prior to entering the storm system. Alternatively all flow from this basin 
may travel via internal storm system to the south, as designed by this drainage report. 
 
Basin B15 covers the western side of lot 2 and a portion of lot 1. Flows generated by this 
basin Q5 =20.3 cfs, Q100 =38.0 cfs are intended to culminate at Design Point 15 where a 
proposed private 30” RCP storm sewer stub is provided to allow for storm sewer 
connection as needed by the future lot developer. Design of the internal storm 
sewer/drainage configuration for lots 1 and 2 will be determined by the individual lot 
developer(s) at a later date. 
 
Basin B16 covers a portion of the north side of Falcon Market Place adjacent lot 1. Flows 
of Q5 =1.6 cfs, Q100 =2.9 cfs are generated by this basin and will travel to the east towards 
a proposed public 10’ Type R at-grade inlet IB7 and further on to low point and public 10’ 
Type R sump inlet IB8 (Design Point 16). Flows exiting this inlet will travel to the south via 
proposed public 36” RCP storm sewer. 
 
Basin B17 covers a portion of the south side of Falcon Market Place adjacent lots 9 and 
10. Flows of Q5 =1.5 cfs, Q100 =2.7 cfs are generated by this basin and will travel to the east 
towards a proposed low point and public 10’ Type R sump inlet IB9 (Design Point 17). 
Flows exiting this inlet will travel to the southeast via proposed public 36” RCP storm sewer. 
 
Design Point 18 represents the combining of flows from Design Points 13 and 17 at 
proposed manhole MB1. Flows at this point (Q5 =52.1 cfs, Q100 =88.2 cfs) will travel to the 
south via proposed public 48” RCP storm sewer. 
 
Basin B18/Design Point 19 covers lots 9 and 10. Flows generated by this basin Q5 =7.8 cfs, 
Q100 =15.0 cfs are intended to enter a proposed private 24” RCP storm sewer stub that 
has been extended through lot 9 into lot 10. This stub is provided to allow for storm sewer 
connection as needed by the future lot developer(s). Design of the internal storm 
sewer/drainage configuration for lots 9 and 10 will be determined by the individual lot 
developer(s) at a later date. 
 
Basin B19/Design Point 20 covers lots 7 and 8. Flows generated by this basin Q5 =10.1 cfs, 
Q100 =18.8 cfs are intended to enter a proposed private 24” RCP storm sewer stub that 
has been extended through lot 8 into lot 7. This stub is provided to allow for storm sewer 
connection as needed by the future lot developer(s). Design of the internal storm 
sewer/drainage configuration for lots 7 and 8 will be determined by the individual lot 
developer(s) at a later date. 
 
Design Point 21 represents the combining of flows from Design Points 18, 19 and 20 at 
proposed manhole MB2. Flows at this point (Q5 =67.6 cfs, Q100 =117.5 cfs) will travel to the 
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6-10 City of Colorado Springs May 2014 
 Drainage Criteria Manual, Volume 1 

For Colorado Springs and much of the Fountain Creek watershed, the 1-hour depths are fairly uniform 
and are summarized in Table 6-2.  Depending on the location of the project, rainfall depths may be 
calculated using the described method and the NOAA Atlas maps shown in Figures 6-6 through 6-17. 

Table 6-2.  Rainfall Depths for Colorado Springs 

Return 
Period 

1-Hour 
Depth 

6-Hour 
Depth 

24-Hour 
Depth 

2 1.19 1.70 2.10 

5 1.50 2.10 2.70 

10 1.75 2.40 3.20 

25 2.00 2.90 3.60 

50 2.25 3.20 4.20 

100 2.52 3.50 4.60 

Where Z= 6,840 ft/100 

These depths can be applied to the design storms or converted to intensities (inches/hour) for the Rational 
Method as described below.  However, as the basin area increases, it is unlikely that the reported point 
rainfalls will occur uniformly over the entire basin.  To account for this characteristic of rain storms an 
adjustment factor, the Depth Area Reduction Factor (DARF) is applied.  This adjustment to rainfall depth 
and its effect on design storms is also described below.  The UDFCD UD-Rain spreadsheet, available on 
UDFCD¶s website, also provides tools to calculate point rainfall depths and Intensity-Duration-Frequency 
curves2 and should produce similar depth calculation results. 

2.2 Design Storms 

Design storms are used as input into rainfall/runoff models and provide a representation of the typical 
temporal distribution of rainfall events when the creation or routing of runoff hydrographs is required.  It 
has long been observed that rainstorms in the Front Range of Colorado tend to occur as either short-
duration, high-intensity, localized, convective thunderstorms (cloud bursts) or longer-duration, lower-
intensity, broader, frontal (general) storms.  The significance of these two types of events is primarily 
determined by the size of the drainage basin being studied.  Thunderstorms can create high rates of runoff 
within a relatively small area, quickly, but their influence may not be significant very far downstream.  
Frontal storms may not create high rates of runoff within smaller drainage basins due to their lower 
intensity, but tend to produce larger flood flows that can be hazardous over a broader area and extend 
further downstream. 

� Thunderstorms:  Based on the extensive evaluation of rain storms completed in the Carlton study 
(Carlton 2011), it was determined that typical thunderstorms have a duration of about 2 hours.  The 
study evaluated over 300,000 storm cells using gage-adjusted NEXRAD data, collected over a 14-
year period (1994 to 2008).  Storms lasting longer than 3 hours were rarely found. Therefore, the 
results of the Carlton study have been used to define the shorter duration design storms. 

To determine the temporal distribution of thunderstorms, 22 gage-adjusted NEXRAD storm cells 
were studied in detail.  Through a process described in a technical memorandum prepared by the City 
of Colorado Springs (City of Colorado Springs 2012), the results of this analysis were interpreted and 
normalized to the 1-hour rainfall depth to create the distribution shown in Table 6-3 with a 5 minute 
time interval for drainage basins up to 1 square mile in size.  This distribution represents the rainfall 
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 Drainage Criteria Manual, Volume 1 

Table 6-6.  Runoff Coefficients for Rational Method 
(Source:  UDFCD 2001) 

  

3.2 Time of Concentration 

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average 
rainfall rate during the time required for water to flow from the hydraulically most remote part of the 
drainage area under consideration to the design point.  However, in practice, the time of concentration can 
be an empirical value that results in reasonable and acceptable peak flow calculations.   

For urban areas, the time of concentration (tc) consists of an initial time or overland flow time (ti) plus the 
travel time (tt) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel.  For non-
urban areas, the time of concentration consists of an overland flow time (ti) plus the time of travel in a 
concentrated form, such as a swale or drainageway.  The travel portion (tt) of the time of concentration 
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.  
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent 
rainfall, and infiltration capacity of the soil, as well as distance of surface flow.  The time of concentration 
is represented by Equation 6-7 for both urban and non-urban areas. 

HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D
Business
     Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89
     Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68

Residential
     1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65
     1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58
     1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57
     1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56
     1 Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55

Industrial
     Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
     Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
     Historic Flow Analysis-- 
     Greenbelts, Agriculture

2
0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

     Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
     Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
     Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
     Offsite Flow Analysis (when 
     landuse is undefined)

45
0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59

Streets
     Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
     Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Land Use or Surface 
Characteristics

Percent 
Impervious

Runoff Coefficients

2-year 5-year 10-year 25-year 50-year 100-year
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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. 
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1. *BASIN B-1 IS NOT USED IN ANY CALCULATIONS AND IS TO REMAIN UNTOUCHED.

2. THE HYDROLOGICAL SOIL GROUP PRESENT IN THIS PROJECT SITE IS BLAKELAND-FLUVAQUENTIC
HAPLAQUOLLS. SEE ATTACHED SOILS REPORT FOR FULL SOIL ANALYSIS.

GENERAL NOTES

SUMMARY RUNOFF TABLE
BASIN AREA (ACRES) Q 5-YR (CFS) Q 100-YR (CFS)

A-1 0.19 0.83 1.52
A-2 0.36 1.32 2.51
A-3 0.24 0.97 1.79
R-1 0.09 0.32 0.60
*B-1 0.51 0.15 1.08
B-2 0.01 0.00 0.02
B-3 0.03 0.01 0.06
C-1 0.13 0.21 0.51

A-0
0.00 0.00

100-YEAR RUNOFF COEFFICIENT

AREA IN ACRES

BASIN

0.00
5-YEAR RUNOFF COEFFICIENT

LEGEND
PROPERTY LINE

EXISTING CURB AND GUTTER

PROPOSED CURB AND GUTTER

PROPOSED STORM SEWER PIPE

PROPOSED STORM SEWER INLET

PROPOSED CONTOUR

EXISTING CONTOUR

LANDSCAPE AREA

BASIN BOUNDARY

DRAINAGE ARROW

PROPOSED DESIGN POINT
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SLIM CHICKEN'S - FALCON
DRAINAGE LETTER

A PARCEL OF LAND LOCATED IN THE SE QUARTER OF SECTION 1, TOWNSHIP 13
SOUTH, RANGE 65 WEST OF THE SIXTH PRINCIPAL MERIDIAN,

CITY OF FALCON, COUNTY OF EL PASO,
STATE OF COLORADO

A-1

BENCHMARK:
ELEVATIONS ARE BASED UPON THE COLORADO SPRINGS UTILITIES FACILITIES INFORMATION
MANAGEMENT SYSTEM (FIMS) MONUMENT BLT167 (ELEVATION = 6873.18 NVGD29)

BASIS OF BEARING:
THE BEARINGS AS SHOWN HEREON AND IN THE RECOREDED PLAT ARE BASED UPON THE THE
CONSIDERATION THAT THE NORTH LINE OF THE SE 1/4 OF THE SE 1/4 OF SECTION 1, TOWNSHIP 13
SOUTH, RANGE 65 WEST OF THE SIXTH P.M. IS ASSUMED TO BEAR SOUTH 89°44'22" WEST. SAID LINE
IS DOCUMENTED IN THE RECORDED PLAT, DATED 12-19-19.
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