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PRELIMINARY 

DRAINAGE REPORT 

FOR 

CROSSROADS MIXED USE 
 

 

DRAINAGE PLAN STATEMENTS 

 
ENGINEERS STATEMENT 

 
The attached drainage plan and report was 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 this report.  

 
 
  ____________________________________ 

Virgil A. Sanchez, P.E. #37160 
For and on Behalf of M&S Civil Consultants, Inc 

 
 
 

DEVELOPER’S STATEMENT 
 

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

report and plan. 
 
 
 BY:___________________________________ 

Danny Mientka –Owner 

 

DATE:___________________________ 
 
 

ADDRESS: The Equity Group, LLC 
90 South Cascade Avenue, Suite 1500 
Colorado Springs, CO 80903 

 
EL PASO COUNTY'S STATEMENT  

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

BY:______________________________ DATE:___________________ 
             Jennifer Irvine, P.E.  

 County Engineer / ECM Administrator 

 

CONDITIONS: 
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PRELIMINARY DRAINAGE REPORT  

FOR 

CROSSROADS MIXED USE 
 

 

Purpose 
 

The purpose of this drainage letter is to identify and analyze the onsite drainage patterns and to 
ensure that post development runoff is routed through the site safely and in a manner that satisfies 
the requirements set forth by the El Paso County and City of Colorado Springs Drainage Criteria 
Manual. The proposed site will be developed into commercial and residential apartment site. 

 

It should be noted that subsequent drainage reports and analysis will be provided in accordance 
with El Paso County Drainage Criteria when the site plan are developed for the apartment site and 
the commercial lots.  This drainage report is submitted to support the Preliminary Plan.  Eventually, 
a Final Drainage Report, and Construction Drawings will be submitted with a Final Plat. 
 
Property Description 

 

Crossroads Mixed Use is located at 0 Meadowbrook Parkway in the southwestern quarter of 
Section 8, Township 14 South, Range 65 West of the 6th P.M. in El Paso County, Colorado.  The 
site is currently undeveloped.   The site is bound to the west by undeveloped Softball West 
Subdivision Filing No.2, to the north by Meadowbrook Crossing Subdivision and proposed 
Meadowbrook Parkway, and to the east by Hwy 24.  The site is currently undeveloped and is 
covered with native grasses with slopes ranging from 1-20%.  
 
Soils 

 

Soils for this project are delineated by the map in the appendix as Blakeland loamy sand (8) and 
Blendon Sandy Loam (10) which are characterized to be part of Hydrologic Soil Types "A" & "B".  
Soils in the study area are shown as mapped by S.C.S. in the "Soils Survey of El Paso County 
Area".  Vegetation is sparse, consisting of native grasses and weeds.  
 
Floodplain Statement 

 
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 
(FIRM) No. 08041C0754 F & 08041C0752 F, dated March 17, 1997, Revised to Reflect LOMR 
Case No 05-08-0368P effective date Aug. 6, 2018, none of the site lies within a designated flood 
plain.  The Sand Creek East Fork Channel is located to the north and west of the site, and to the 
northwest of the adjacent Meadowbrook Crossing subdivision.   
 
Hydrologic Calculations 

 
Hydrologic calculations were performed using the El Paso County and City of Colorado Springs 
Storm Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria 
Manual.  The Rational Method was used to estimate stormwater runoff anticipated from design 
storms with 5-year and 100-year recurrence intervals. 
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Hydraulic Calculations 

 
Hydraulic calculations were estimated using the Manning's Formula and the methods described in 
the El Paso County and City of Colorado Springs Storm Drainage Design Criteria manual. The 
relevant data sheets are included in the appendix of this report. 
 
Four Step Process 

 

Step 1 Employ Runoff Reduction Practices – Approx. 2.54 acres of the proposed 

development is being set aside for a Full Spectrum Detention (FSD) Pond.  Whenever possible, 

runoff produced within developable area containing impervious surfaces will be routed through 

landscaped areas or earthen swales (grass-lined where slope exceeds 2%) to minimize direct 

connection of impervious surfaces. In the interim runoff will be reduced through the use of 

temporary sediments ponds and ditch/dikes in the interim condition until the ground has been 

stabilized with vegetation or permanently developed.    

 
 Step 2  Stabilize Drainageways – The site will use a Full Spectrum Detention (FSD) Pond to 

control developed runoff that is discharging into an existing swale and ultimately into Sand Creek. 

The FSD outlet structure will be designed to drain the water quality event storm in 40 hours, while 

reducing the 100 year peak discharge to approximately 90% of the predevelopment conditions.   The 

development of this site is not anticipated to have negative effects on downstream drainageways.  In 

the interim, the site proposes two temporary sedimentation ponds, before discharging at the 

southwest property corner of the site and onto an adjacent undeveloped property via riprap-lined 

spillways. Thus the development of this project does not anticipate having negative effects on the 

downstream drainageways.   

  
 Step 3  Provide Water Quality Capture Volume – A Full Spectrum Detention Pond is 

proposed to reduce peak discharge rates and provide water quality treatment.  In the interim two (2) 
temporary Sedimentation Ponds are provided to collect sediment for the disturbed area this will 
function to maintain existing water quality levels during construction, and prior to permanent 
development. 
 
Step 4  Consider Need for Industrial and Commercial BMP's – This submittal provides a 

final grading and erosion control plans with BMPs in place. The proposed project will use silt fence, 

straw bales, a vehicle tracking control pad, and concrete washout area, mulching and reseeding 

to mitigate the potential for erosion across the site.  The property owner shall be responsible for the 

necessary BMPs for the site including staging, storage and stockpile areas as determined by the 

contractor.  Individual lot owners will be responsible for additional permanent BMPs in the future.  
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Existing Drainage Characteristics 

 

The site is located in the East Fork of Sand Creek basin.  In the existing condition, site vegetation is 
sparse, consisting primarily of native grasses and weeds. The parcel possesses a ridgeline that 
bisects the parcel, directing runoff to the south and west boundaries, with slopes varying from 1% to 
20%.  A few small depressions are located on site, near the west boundary.  For the purposes of 
hydrologic analysis, the small depressions are not considered to detain runoff.  Ultimately, all runoff 
from the parcel is conveyed to the west toward existing drainage facilities located under Peterson 
Road.  
 

Basin A, 5.9 acres drains from east to west eventually discharging into the US HWY 24 rights of 
way at the southern boundary of the site.  Peak runoff is estimated at 1.3 cfs and 9.2 cfs at Design 

Point 1 in the 5 year and 100 year events respectively. 

 

Basin B, 11.0 acres drains from east to west eventually discharging along the western boundary of 
the site, approximately 250’ south of the northern property line.  Peak runoff is estimated at 2.2 cfs 
and 16.5 cfs at Design Point 2 in the 5 year and 100 year events respectively. 

 

Basin C, 13.5 acres drains from northeast to southwest eventually discharging along the western 
boundary of the site, approximately 200’ north of the southern property line.  Peak runoff is 
estimated at 2.9 cfs and 21.5 cfs at Design Point 3 in the 5 year and 100 year events respectively. 

 

 
Proposed Drainage Characteristics 

 

The proposed site will be subdivided into an apartment site, commercial lots, and a tract for a full 
spectrum / water quality detention pond or an underground detention system.   This will be 
accomplished by leveling the site from northeast to southwest with proposed slopes ranging from 
0.6 to 1.2%.  Once a site layout for the apartment site is obtained, and more information is collected 
for the commercial lots, this drainage report will be updated to include storm piping, inlets and 
storm sewer manholes. 

 
Design Point 1 

 

Basin A consists of 13.2 acres of proposed commercial development. Runoff within this basin 
(Q5=46.9, Q100=85.6 cfs) is expected to flow from east to west, and will sheet flow to the 
southwest corner of Basin A.  This flow will continue to the southwest towards downstream 
infrastructure, into Basin B.  
 

Design Point 2 

 

Basin D consists of 2.54 acres of proposed Meadowbrook Parkway. Approximately 90% of this 
basin consists of asphalt paved surface, while the remaining consists of sidewalk and landscaping. 
Runoff produced in this basin (Q5=9.7, Q100=17.4 cfs) is routed via curb and gutter to the 
westside of Basin B. The flows are routed south via a curb cut where it is collected by the 
proposed grass-lined swale at Design Point 2.  This swale will redirect the runoff south through 
Basin B. 

  

dsdlaforce
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Design Point 3 

 

Basin B consists of 13.2 acres of proposed apartment site. Runoff produced within this basin 
(Q5=22.0, Q100=46.8 cfs) flows from east to west, combining with runoff from Design Point 1 

and Design Point 2,  in the proposed swale on the west side of the basin.  The cumulative flows at 
Design Point 3 are Q5=66.4 and Q100=127.5 cfs and will be routed to Design Point 4 a proposed 
Full Spectrum Detention Pond (FSD) or underground detention system. 
 
Design Point 4 

 

Basin C is comprised of 3.23 acres of proposed pond (Underground Detention) and park site. 
Runoff within this basin (Q5=1.9, Q100=8.1 cfs) flows from east to west, where is collects with 
runoff from Design Point 3 in the proposed FSD pond.  Cumulative flows at Design Point 4 are 
anticipated to reach rates of 68.2 and 135.1 cfs for the 5 year and 100 year events, respectively. 

 
 

Water Quality Provisions and Maintenance  

 

The proposed full spectrum detention (FSD) pond functions to provide detention and water quality 

for the proposed development. This full spectrum detention pond will function to treat 

approximately 28.62 acres of tributary area by providing 0.834 acre-feet of storage for the water 

quality event, 3.220 acre feet of storage at the EURV event storm and 4.164 acre-feet of storage in 

the 100-year event.  The 42’ wide emergency spillway is designed with a foot of freeboard in the 

100-year event. The results show that the FSD pond remains functional in the 100-year event and 

the outlet structure is able to discharge flows to the to an existing swale and ultimately to Sand 

Creek. The sizing for the full spectrum detention facility has been determined using the guidelines 

set forth in the Urban Drainage and Flood Control District Criteria Manual.  Refer to the UDFCD 

MHFD-Detention, Version 4.03, Excel Workbook located within the appendix of this report for 

calculations.   A Preliminary design of the underground detention system is provided in the 

appendix of this report. 

 

The proposed FSD pond or underground detention system will be private and maintained by the 

property owner or the metropolitan district.  Access to the pond shall be granted to the 

owner/district and El Paso County for access and maintenance of the private WQCV facility.  A 

private maintenance agreement document shall accompany this report submittal.  

 

 

Erosion Control 
 
It is the policy of the El Paso County that we submit a grading and erosion control plan with the 

drainage report.  The plan includes proposed silt fence, vehicle traffic control and temporary 

sediment basins as proposed as erosion control measures.  The plan also includes provisions for 

stockpiling and staging. 
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Drainage & Bridge Fees: 

 
Drainage Fees:  28.62    x 76.9% $ 19,698.00 =  $   433,528.95 

Bridge Fees:   28.62     x 76.9% $   8,057.00 =  $   177,324.74 
          Total    $   610,853.69 

 

Drainage fees shall be paid at the time of platting. 
 
 
Summary: 

 

The construction of this site is for the purposes of creating commercial lots and an apartment site. 
Currently, no impervious surfaces are being constructed.  The site will be graded and all disturbed 
areas will be seeded and mulched.   Post construction runoff will be discharged to downstream 
property at rates that are below historic discharge rates.  Erosion control measures will be 
implemented to prevent sediment migration.  The construction of Crossroads Mixed Use shall not 
adversely affect adjacent or downstream property.   Subsequent drainage reports will be required if 
and when the site is developed behind the uses defined within this report. 

  

dsdlaforce
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References: 
 

1.) "El Paso County and City of Colorado Springs Drainage Criteria Manual". 
 
2.) "Urban Storm Drainage Criteria Manual" 

 
3.)  SCS Soils Map for El Paso County. 

 
4.)  Flood Insurance Rate Map (FIRM), Federal Emergency Management Agency, Effective date 

March 17, 1997. 
 

5.) "Final Drainage Report for Claremont Business Park Filing No. 2", dated November 2006, 
by Matrix Design Group, Inc. 
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El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Blakeland

Setting
Landform: Flats, hills
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or 

eolian deposits derived from sedimentary rock

Typical profile
A - 0 to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Map Unit Description: Blakeland loamy sand, 1 to 9 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/20/2018
Page 1 of 2
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FIRM PANEL W/ REVISED LOMR 
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Text Box
Replace the FEMA panel with the latest version which has an effective date of 12/7/2018.If the LOMR was incorporated in the latest FEMA FIRM then it does not need to be included.



  

Case No.:  Page 1 of 4 Effective Date: August 6, 2018 Issue Date: March 16, 2018 LOMR-APP

17-08-0333R  Follows Conditional Case No.: 

18-08-0558P 

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:  38.845,  -104.695
SOURCE:  USGS QUADRANGLE      DATUM:  NAD 83 

El Paso County 
Colorado 

(Unincorporated Areas) 

COMMUNITY NO.:  080059 

BASIS OF REQUEST 

IDENTIFIER 

DROP STRUCTURES 

FLOODWAY
HYDRAULIC ANALYSIS 
UPDATED TOPOGRAPHIC DATA

East Fork Sand Creek LOMR 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

DATE:  March 17, 1997 NO.:  08041C0752F TYPE:  FIRM* DATE OF EFFECTIVE FLOOD INSURANCE STUDY:   August 23, 1999 

    PROFILE:  211P, 212P 

    FLOODWAY DATA TABLE:  5 

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

FLOODING SOURCE AND REVISED REACH 

Sand Creek East Fork - from approximately 820 feet to approximately 2,990 feet upstream of Peterson Boulevard 

SUMMARY OF REVISIONS 

Revised Flooding Effective Flooding Flooding Source Increases Decreases

Sand Creek East Fork 

Zone AE Zone AE 

YES YES 

Zone X (unshaded) Zone X (shaded) 

YES 

NONE 

BFEs* BFEs 

YES YES 

Floodway Floodway 

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 Map Information eXchange 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/national-flood-insurance-program. 

18-08-0558P                     102-I-A-C

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

CHANNELIZATION 



 
 

Case No.:  Page 2 of 4 Effective Date: August 6, 2018 Issue Date: March 16, 2018 LOMR-APP18-08-0558P 

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. 

We provide the floodway designation to your community as a tool to regulate floodplain development.  Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 
community action, as specified in Paragraph 60.3(d) of the NFIP regulations.   

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without 
considering subsequent changes in watershed characteristics that could increase flood discharges.  Future development of projects 
upstream could cause increased flood discharges, which could cause increased flood hazards.  A comprehensive restudy of your 
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of 
the FIS report for your community and could, therefore, establish greater flood hazards 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. 

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 Map Information eXchange 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/national-flood-insurance-program. 

18-08-0558P                     102-I-A-C

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

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 your community’s existing floodplain management 
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. 



 
 

Case No.:  Page 3 of 4 Effective Date: August 6, 2018 Issue Date: March 16, 2018 LOMR-APP18-08-0558P 

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 are processing a revised FIRM and FIS report for El Paso County in our countywide format; therefore, we will not physically revise 
and republish the FIRM and FIS report for your community to incorporate the modifications made by this LOMR at this time. 
Preliminary copies of the countywide FIRM and FIS report, which present information from the effective FIRMs and FIS reports for your 
community and incorporated communities in El Paso County, were submitted to your community for review on November 22, 2017. We 
will incorporate the modifications made by this LOMR into the countywide FIRM and FIS report before they become effective. 

18-08-0558P                     102-I-A-C

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

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 Map Information eXchange 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/national-flood-insurance-program. 

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. 



 
Case No.:  Page 4 of 4 Effective Date: August 6, 2018 Issue Date: March 16, 2018 LOMR-APP18-08-0558P 

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 
about the dates listed below, and through FEMA’s Flood Hazard Mapping website at 
https://www.floodmaps.fema.gov/fhm/bfe_status/bfe_main.asp 
 
LOCAL NEWSPAPER     
     

Name:  Colorado Springs Gazette 

Dates:  March 30, 2018 and April 6, 2018 

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 Map Information eXchange 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/national-flood-insurance-program. 

18-08-0558P                     102-I-A-C

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



CROSS SECTION DISTANCE
1 WIDTH (FEET)

SECTION AREA 

(SQUARE FEET)

MEAN 

VELOCITY (FEET 

PER SECOND)
REGULATORY

WITHOUT 

FLOODWAY

WITH FLOODWAY

INCREASE

Sand Creek 
East Fork

A 1,100 100 455 11.9 6,038.7 6,038.7 6,038.7 0.0

B 2,400 100 446 12.2 6,054.3 6,054.3 6,054.3 0.0

C 3,330 100 450 12.0 6,069.9 6,069.9 6,069.9 0.0

D 4,240 100 449 12.1 6,085.1 6,085.1 6,085.1 0.0

E 4,870 102 446 12.0 6,095.1 6,095.1 6,095.1 0.0

F 6,188 70 489 10.9 6,118.5 6,118.5 6,118.5 0.0

G 7,403 71 396 13.5 6,136.0 6,136.0 6,136.0 0.0

H 7,931 148 507 10.5 6,158.8 6,158.8 6,158.8 0.0

I 8,943 98 444 12.0 6,169.0 6,169.0 6,169.0 0.0

J 9,666 86 423 12.6 6,177.0 6,177.0 6,177.0 0.0

K 10,721 81 415 12.8 6,193.3 6,193.3 6,193.3 0.0

L 11,347 166 526 10.1 6,207.3 6,207.3 6,207.3 0.0

M 11,375 173 632 8.4 6,207.9 6,207.9 6,207.9 0.0

N 12,610 367 699 7.6 6,228.8 6,228.8 6,228.8 0.1

O 13,720 188 570 10.0 6,241.7 6,241.7 6,241.7 0.0

P 14,805 125 479 11.1 6,257.9 6,257.9 6,257.9 0.0

Q 14,885 125 601 8.9 6,259.9 6,259.9 6,259.9 1.0

R 15,850 228 582 9.2 6,268.7 6,268.7 6,268.7 0.0

S 16,325 300 678 7.9 6,277.3 6,277.3 6,277.5 0.2

T 16,995 321 690 7.7 6,291.4 6,291.4 6,292.0 0.6

U 17,065 326 667 8.0 6,291.4 6,291.4 6,292.1 0.7

V 17,915 388 1,601 3.3 6,293.4 6,293.4 6,294.0 0.6

W 19,110 158 697 7.7 6,309.5 6,309.5 6,309.5 0.0

X 20,730 103 575 11.7 6,327.8 6,327.8 6,328.4 0.6

Y 22,560 142 506 11.0 6,348.8 6,348.8 6,349.4 0.6

Z 23,060 145 503 11.0 6,358.0 6,358.0 6,358.0 0.0

AA 24,835 418 3,156 7.0 6,383.5 6,383.5 6,383.5 0.0

AB 26,470 132 452 10.0 6,402.7 6,402.7 6,402.7 0.0

AC 27,715 112 419 10.8 6,416.6 6,416.6 6,416.6 0.0

1 Feet Above Confluence with Sand Creek

FLOODING SOURCE FLOODWAY
BASE FLOOD 

WATER SURFACE ELEVATION

 FEDERAL EMERGENCY MANAGEMENT AGENCY

 EL PASO COUNTY, CO

    AND INCORPORATED AREAS

FLOODWAY DATA

SAND CREEK EAST FORK

T

A

B

L

E

5

FEET (NGVD)

REVISED BY LOMR DATED OCTOBER 30, 2006

REVISED BY
LOMR DATED
DECEMBER 13,
2006

REVISED
DATA

REVISED BY
LOMR
DATED
OCTOBER 07,
2004

REVISED BY
LOMR
DATED MAY
23, 2007

  

  REVISED TO
  REFLECT LOMR
  EFFECTIVE:                                          
 

August 6, 2018



  

  REVISED TO
  REFLECT LOMR
  EFFECTIVE:                                          
 

August 6, 2018



  

  REVISED TO
  REFLECT LOMR
  EFFECTIVE:                                          
 

August 6, 2018
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HYDROLOGIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BASIN

TOTAL

AREA

TOTAL

AREA
AREA C5 C100 AREA C5 C100 C5 C100

(SF) (Acres) (Acres) (Acres)

A 256383.3 5.89 0.00 0.90 0.96 5.89 0.08 0.35 0.08 0.35

B 478377.5 10.98 0.00 0.90 0.96 16.14 0.08 0.35 0.08 0.35

C 585927.5 13.45 0.00 0.90 0.96 5.68 0.08 0.35 0.08 0.35

Crossroads Mixed Use

PRELIMINARY DRAINAGE REPORT

(Existing Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED OVERLAND / DEVELOPED WEIGHTED 

MS CIVIL, INC

Existing Drainage Calcs.xls Page 1 11/21/2020



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

A 5.89 0.08 0.35 0.08 300 9 22.2 500 2.0% 2.0 4.2 26.4 2.7 4.5 1.3 9.2

B 10.98 0.08 0.35 0.08 300 13 19.7 1350 1.6% 2.6 8.8 28.5 2.6 4.3 2.2 16.5

C 13.45 0.08 0.35 0.08 300 11 20.8 750 1.7% 2.6 4.7 25.5 2.7 4.6 2.9 21.5

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

Date:

Checked by:

PRELIMINARY DRAINAGE REPORT

Crossroads Mixed Use

Time of Travel (T t )

CW

From DCM Table 5-1

9/16/2020

(Existing Area Drainage Summary)
From Area Runoff Coefficient Summary TOTAL  FLOWS 

VAS

INTENSITY *

MS CIVIL, INC.

Existing Drainage Calcs.xls Page 1 11/21/2020



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 A 0.47 2.06 0.08 300 9 22.2 500 2.0% 2.0 4.2 26.4 2.7 4.5 1.3 9.2

2 B 0.88 3.84 0.08 300 13 19.7 1350 1.6% 2.6 8.8 28.5 2.6 4.3 2.2 16.5

3 C 1.08 4.71 0.08 300 11 20.8 750 1.7% 2.6 4.7 25.5 2.7 4.6 2.9 21.5

Calculated by:

Date:

Checked by:

CW

Crossroads Mixed Use

PRELIMINARY DRAINAGE REPORT

(Existing Basin Routing Summary)

From Area Runoff Coefficient Summary

VAS

9/16/2020

Time of Travel (T t )

MS CIVIL, INC.

Existing Drainage Calcs.xls Page 1 11/21/2020



OVERLAND / DEVELOPED OVERLAND / UNDEVELOPED

BASIN

TOTAL

AREA

TOTAL

AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(Sq Ft) (Acres) (Acres) (Acres) (Acres)

A 575430 13.21 0.00 0.90 0.96 13.21 0.81 0.88 0.00 0.08 0.35 0.81 0.88

B 573251 13.16 0.00 0.90 0.96 13.16 0.49 0.62 0.00 0.08 0.35 0.49 0.62

C 140812 3.23 0.00 0.90 0.96 3.23 0.16 0.41 0.00 0.08 0.35 0.16 0.41

D 110741 2.54 2.54 0.90 0.96 0.00 0.45 0.59 0.00 0.08 0.35 0.90 0.96

Calculated by:

Date:

Checked by:

PROPOSED BASINS

GT

11/21/2020

VAS

CROSSROADS MIXED USE

PRELIMINARY DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED WEIGHTED 

MS CIVIL, INC

18-003 Drainage Calcs.xls Page 1 of 1 11/21/2020



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

A 13.21 0.81 0.88 0.81 100 6.5 2.8 1021 1.2% 3.0 5.6 8.4 16.2 4.4 7.4 46.9 85.6

B 13.16 0.49 0.62 0.49 100 1.5 9.6 1174 1.2% 3.0 6.5 16.1 17.1 3.4 5.7 22.0 46.8

C 3.23 0.16 0.41 0.16 100 1.5 14.8 589 2.5% 1.1 9.2 24.1 13.8 3.6 6.1 1.9 8.1

D 2.54 0.90 0.96 0.90 40 0.8 1.8 1344 1.3% 3.0 7.4 9.2 17.7 4.3 7.1 9.7 17.4

# Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

Date:

Checked by:

Proposed Area Drainage Summary

INTENSITY # TOTAL  FLOWS 

VAS

 PRELIMINARY DRAINAGE REPORT 

CROSSROADS MIXED USE

Time of Travel (T t )

GT

From DCM Table 5-1

11/21/2020

(Area Drainage Summary)
From Area Runoff Coefficient Summary

MS CIVIL, INC.

18-003 Drainage Calcs.xls Page 1 of 1 11/21/2020



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 A 10.70 11.62 8.4 4.4 7.4 46.9 85.6

2 D 2.29 2.44 9.2 4.3 7.1 9.7 17.4

3 B, DP1, DP2 19.44 22.22 16.1 3.4 5.7 66.4 127.5

4 C, DP3 19.95 23.55 16.1 3.4 5.7 68.2 135.1 FSD POND

# Intensity equations assume a minimum travel time of 5 minutes.

Calculated by: GT

Date: 11/21/2020

Checked by: VAS

Basin D Tc used

Basin B Tc used

 PRELIMINARY DRAINAGE REPORT 

CROSSROADS MIXED USE

Time of Travel (T t )

(Basin Routing Summary)
From Area Runoff Coefficient Summary

PROPOSED DRAINAGE BASIN ROUTING SUMMARY
Basin A Tc used

Basin B Tc used

MS CIVIL, INC.

18-003 Drainage Calcs.xls Page 1 of 1 11/21/2020



Intensity# Flow PIPE SIZE

PIPE 

RUN

Point(s)

Contributing

Pipes/Design Points

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

1 DP4 1.0 21.5 30" RCP

# Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

DP - Design Point Date:

EX - Existing Design Point Checked by: VAS

CROSSROADS MIXED USE

PRELIMINARY DRAINAGE CALCULATIONS

(Storm Sewer Routing Summary)

GT

  FB- Flow By from Design Point 11/21/2020

INT- Intercepted Flow from Design Point

SEE MHFD POND SHEETS FOR RELEASE

Page 1 18-003 Drainage Calcs.xls
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Contributing 

Basins

Area 

(Acres) C 5 Impervious % (I) (Acres)*(I) 

A 13.21 0.81 95 1254.96

B 13.16 0.49 70 921.20

C 3.23 0.16 13 42.02

D 2.54 0.90 100 254.23

Totals 32.14 2472.41

Imperviousness 

Weighted Percent Imperviousness of WQ Pond 1

Imperviousness 

of WQ Pond 1 76.9 %



Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information 6287.21 Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB 88 -- 1.00 -- -- -- 559 0.013 284 0.007

Watershed Area = 32.14 acres 89 -- 2.00 -- -- -- 6,871 0.158 3,999 0.092

Watershed Length = 1,835 ft 90 -- 3.00 -- -- -- 31,236 0.717 23,053 0.529

Watershed Length to Centroid = 370 ft 91 -- 4.00 -- -- -- 56,036 1.286 66,689 1.531

Watershed Slope = 0.012 ft/ft 92 -- 5.00 -- -- -- 60,561 1.390 124,987 2.869

Watershed Imperviousness = 76.90% percent 93 -- 6.00 -- -- -- 65,245 1.498 187,890 4.313

Percentage Hydrologic Soil Group A = 100.0% percent 94 -- 7.00 -- -- -- 70,088 1.609 255,557 5.867

Percentage Hydrologic Soil Group B = 0.0% percent 95 -- 8.00 -- -- -- 75,090 1.724 328,146 7.533

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.830 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 3.215 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 2.281 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 2.964 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 3.512 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 4.165 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 4.804 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 5.552 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 7.204 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 2.107 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 2.743 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 3.280 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 3.905 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 4.273 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 4.621 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.830 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 2.385 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.406 acre-feet -- -- -- --

Total Detention Basin Volume = 4.621 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

CROSSROADS MIXED USE

POND 1

MHFD-Detention, Version 4.03 (May 2020)

Example Zone Configuration (Retention Pond)

MHFD Prelim Pond Sizing to incl Meadowbrook .xlsm, Basin 11/21/2020, 12:46 PM



  Project:

  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 3.37 0.830 Orifice Plate

Zone 2 (EURV) 5.25 2.385 Orifice Plate

Zone 3 (100-year) 6.21 1.406 Weir&Pipe (Restrict)

Total (all zones) 4.621

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 5.25 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 20.40 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.70 3.40

Orifice Area (sq. inches) 1.50 6.30 12.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

CROSSROADS MIXED USE

POND 1

Example Zone Configuration (Retention Pond)

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 5.26 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.26 N/A feet

Overflow Weir Front Edge Length = 8.00 N/A feet Overflow Weir Slope Length = 2.90 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 8.57 N/A

Horiz. Length of Weir Sides = 2.90 N/A feet Overflow Grate Open Area w/o Debris = 16.24 N/A ft
2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 8.12 N/A ft
2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.89 N/A ft
2

Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 0.60 N/A feet

Restrictor Plate Height Above Pipe Invert = 12.30 inches Half-Central Angle of Restrictor Plate on Pipe = 1.39 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 5.91 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.99 feet

Spillway Crest Length = 32.00 feet Stage at Top of Freeboard = 7.90 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.71 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 7.36 acre-ft

Max Ponding Depth of Target Storage Volume = 5.90 feet Discharge at Top of Freeboard = 348.20 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14

CUHP Runoff Volume (acre-ft) = 0.830 3.215 2.281 2.964 3.512 4.165 4.804 5.552 7.204

Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.281 2.964 3.512 4.165 4.804 5.552 7.204

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.6 0.8 7.1 14.2 23.2 41.3

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.02 0.22 0.44 0.72 1.29

Peak Inflow Q (cfs) = N/A N/A 44.6 56.7 67.0 82.0 95.7 111.9 145.1

Peak Outflow Q (cfs) = 0.4 1.1 0.9 1.0 1.9 7.2 13.0 21.5 46.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.8 2.5 1.0 0.9 0.9 1.1

Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.4 0.7 1.3 1.3

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 67 58 65 70 69 68 67 65

Time to Drain 99% of Inflow Volume (hours) = 42 74 65 72 77 77 75 74 73

Maximum Ponding Depth (ft) = 3.37 5.25 4.48 4.96 5.33 5.52 5.66 5.90 6.30

Area at Maximum Ponding Depth (acres) = 0.93 1.42 1.34 1.39 1.42 1.45 1.46 1.49 1.53

Maximum Volume Stored (acre-ft) = 0.834 3.220 2.147 2.814 3.320 3.592 3.796 4.164 4.768

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

MHFD Prelim Pond Sizing to incl Meadowbrook .xlsm, Outlet Structure 11/21/2020, 12:48 PM
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 338 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 449 Slope 0.012

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 526 Shape 2.41

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 497

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 534 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 553 0.99

WQ Plate Flow at 100yr depth = 1.19 0.97(diameter = 1-1/8 inches) 50 Year 567

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 591 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 631 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.00 (December 2019)
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C 3.00 L (ft) H (ft) Q (cfs) C 3.00 Z (ft) H (ft) Q (cfs) 

L 42.00 ft 0.0 0.0 126.0 Z 4.00 ft 0.0 0.0 4.8

H 1.00 ft H 1.00 ft 

Q cfs Q cfs

135.60

CROSSROADS MIXED USE

EMERGENCY SPILLWAY CALCULATIONS FSD POND 

Horizontal Broad-Crested Weir (Eqn 12-20 UDFCD) Sloping Broad-Crested Weir (Eqn 12-21 UDFCD)
Variable Solve For Variable Solve For 

Total Q
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M&S Civil prepared a FDR and GEC Plan for this site (Project Name: Meadowbrook Dirt Borrow Site, PCD File No CDR189) and construction permit obtained (CON1834) to perform work per the approved plans.Provide updated existing contours of the site that reflects the existing condition.Revise existing condition map and update the narrative/calculation accordingly.  
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ACCEPTABLE FILL MATERIALS: STORMTECH MC-4500 CHAMBER SYSTEMS

PLEASE NOTE:

1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED,

ANGULAR NO. 4 (AASHTO M43) STONE".

2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.

3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION

EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

NOTES:

1. MC-4500 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

2. MC-4500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

3. "ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL MATERIALS.

4. THE "SITE DESIGN ENGINEER" REFERS TO THE ENGINEER RESPONSIBLE FOR THE DESIGN AND LAYOUT OF THE STORMTECH CHAMBERS FOR THIS PROJECT.

5. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH

CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

6. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

7. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C'

OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

MATERIAL LOCATION DESCRIPTION

AASHTO  MATERIAL

CLASSIFICATIONS

COMPACTION / DENSITY

REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS

FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED

GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE

MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER

ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT

SUBGRADE REQUIREMENTS.

N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS.

PAVED INSTALLATIONS MAY HAVE STRINGENT

MATERIAL AND PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'

STARTS FROM THE TOP OF THE EMBEDMENT

STONE ('B' LAYER) TO 24" (600 mm) ABOVE THE

TOP OF THE CHAMBER. NOTE THAT PAVEMENT

SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%

FINES OR PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU

OF THIS LAYER.

AASHTO M145¹

A-1, A-2-4, A-3

OR

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,

9, 10

BEGIN COMPACTIONS AFTER 24" (600 mm) OF

MATERIAL OVER THE CHAMBERS IS REACHED.

COMPACT ADDITIONAL LAYERS IN 12" (300 mm)

MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

WELL GRADED MATERIAL AND 95% RELATIVE

DENSITY FOR PROCESSED AGGREGATE

MATERIALS.

B

EMBEDMENT STONE: FILL SURROUNDING THE

CHAMBERS FROM THE FOUNDATION STONE ('A'

LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE

DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43¹

3, 4

A

FOUNDATION STONE: FILL BELOW CHAMBERS

FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)

OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE

DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43¹

3, 4

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT

SURFACE. ² ³

24"

(600 mm) MIN*

7.0'

(2.1 m)

MAX

12" (300 mm) TYP100" (2540 mm)

 ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL AROUND

CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

SUBGRADE SOILS

(SEE NOTE 5)

PAVEMENT LAYER (DESIGNED

BY SITE DESIGN ENGINEER)

MC-4500

END CAP

12" (300 mm) MIN

12" (300 mm) MIN

9"

(230 mm) MIN

D

C

B

A

PERIMETER STONE

(SEE NOTE 6)

EXCAVATION WALL

(CAN BE SLOPED OR VERTICAL)

60"

(1525 mm)

DEPTH OF STONE TO BE DETERMINED

BY DESIGN ENGINEER 9" (230 mm) MIN

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED

INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 30" (750 mm).

NO COMPACTION REQUIRED.
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INSPECTION & MAINTENANCE

STEP 1) INSPECT ISOLATOR ROW FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)

A.1. REMOVE/OPEN LID  ON NYLOPLAST INLINE DRAIN

A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED

A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG

A.4. LOWER A CAMERA INTO ISOLATOR ROW FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)

A.5. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

B. ALL ISOLATOR ROWS

B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW

B.2. USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW THROUGH OUTLET PIPE

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY

ii) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE

B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

STEP 2) CLEAN OUT ISOLATOR ROW USING THE JETVAC PROCESS

A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED

B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN

C. VACUUM STRUCTURE SUMP AS REQUIRED

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS.

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM.

NOTES

1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS

OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY.

MC-4500 CHAMBER

18" (450 mm) MIN WIDTH

CONCRETE SLAB

8" (200 mm) MIN THICKNESS

PAVEMENT

FLEXSTORM CATCH IT

PART# 6212NYFX

WITH USE OF OPEN GRATE

12" (300 mm) NYLOPLAST INLINE

DRAIN BODY W/SOLID HINGED

COVER OR GRATE

PART# 2712AG06N

SOLID COVER: 1299CGC

GRATE: 1299CGS

CONCRETE COLLAR NOT REQUIRED

FOR UNPAVED APPLICATIONS

6" (250 mm) INSERTA TEE

PART#06N12ST45IP

INSERTA TEE TO BE CENTERED

ON CORRUGATION CREST

MC-4500 6" INSPECTION PORT DETAIL

NTS

6" (150 mm) ADS N-12

HDPE PIPE

CONCRETE COLLAR

SUMP DEPTH TBD BY

SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

24" (600 mm) HDPE ACCESS PIPE REQUIRED

USE FACTORY PRE-CORED END CAP

PART #: MC4500REPE24BC

TWO LAYERS OF ADS GEOSYNTHETICS 315WTM WOVEN

GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS

10.3' (3.1 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

CATCH BASIN

OR

MANHOLE

COVER PIPE CONNECTION TO END

CAP WITH ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE

MC-4500 CHAMBER

MC-4500 END CAP

MC-4500 ISOLATOR ROW DETAIL

NTS

OPTIONAL INSPECTION PORT

STORMTECH HIGHLY RECOMMENDS

FLEXSTORM PURE INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES
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UNDERDRAIN DETAIL

NTS

A

A

B B

SECTION A-A

SECTION B-B

NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER

4" (100 mm) TYP FOR SC-310 SYSTEMS

6" (150 mm) TYP FOR SC-740, DC-780, MC-3500 & MC-4500 SYSTEMS

OUTLET MANIFOLD

STORMTECH

END CAP

STORMTECH

CHAMBERS

STORMTECH

CHAMBER

STORMTECH

END CAP

DUAL WALL

PERFORATED

HDPE

UNDERDRAIN

ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE

ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE

FOUNDATION STONE

BENEATH CHAMBERS

FOUNDATION STONE

BENEATH CHAMBERS

MC-4500 TECHNICAL SPECIFICATION

NTS

PART # STUB B C

MC4500REPE06T

6" (150 mm)

42.54" (1.081 m)

---

MC4500REPE06B ---

0.86" (22 mm)

MC4500REPE08T

8" (200 mm)

40.50" (1.029 m)

---

MC4500REPE08B ---

1.01" (26 mm)

MC4500REPE10T

10" (250 mm)

38.37" (975 mm)

---

MC4500REPE10B ---

1.33" (34 mm)

MC4500REPE12T

12" (300 mm)

35.69" (907 mm)

---

MC4500REPE12B ---

1.55" (39 mm)

MC4500REPE15T

15" (375 mm)

32.72" (831 mm)

---

MC4500REPE15B ---

1.70" (43 mm)

MC4500REPE18TC

18" (450 mm)

29.36" (746 mm)

---

MC4500REPE18BC ---

1.97" (50 mm)

MC4500REPE24TC

24" (600 mm)

23.05" (585 mm)

---

MC4500REPE24BC ---

2.26" (57 mm)

MC4500REPE30BC

30" (750 mm)

---

2.95" (75 mm)

MC4500REPE36BC

36" (900 mm)

---

3.25" (83 mm)

MC4500REPE42BC

42" (1050 mm)

---

3.55" (90  mm)

NOTE: ALL DIMENSIONS ARE NOMINAL

CUSTOM PRECORED INVERTS ARE AVAILABLE UPON REQUEST. INVENTORIED MANIFOLDS INCLUDE

12-24" (300-600 mm) SIZE ON SIZE AND 15-48" (375-1200 mm) ECCENTRIC MANIFOLDS.

CUSTOM INVERT LOCATIONS ON THE MC-4500 END CAP CUT IN THE FIELD ARE NOT RECOMMENDED

FOR PIPE SIZES GREATER THAN 10" (250 mm)

THE INVERT LOCATION IN COLUMN 'B' ARE THE HIGHTEST POSSIBLE FOR THE PIPE SIZE.

NOMINAL CHAMBER SPECIFICATIONS

SIZE (W X H X INSTALLED LENGTH) 100.0" X 60.0" X 48.3" (2540 mm X 1524 mm X 1227 mm)

CHAMBER STORAGE 106.5 CUBIC FEET (3.01 m³)

MINIMUM INSTALLED STORAGE* 162.6 CUBIC FEET (4.60 m³)

WEIGHT 130.0 lbs. (59.0 kg)

NOMINAL END CAP SPECIFICATIONS

SIZE (W X H X INSTALLED LENGTH) 90.2" X 59.4" X 30.7" (2291 mm X 1509 mm X 781 mm)

END CAP STORAGE 35.7 CUBIC FEET (1.01 m³)

MINIMUM INSTALLED STORAGE* 108.7 CUBIC FEET (3.08 m³)

WEIGHT 135.0 lbs. (61.2 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,

12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

B

C

52.0"

(1321 mm)

48.3"

(1227 mm)

INSTALLED

60.0"

(1524 mm)

100.0" (2540 mm)

90.2" (2291 mm)

59.4"

(1509 mm)

30.7"

(781 mm)

INSTALLED

35.1"

(891 mm)

UPPER JOINT

CORRUGATION

WEB

CREST

CREST

STIFFENING RIB

VALLEY

STIFFENING RIB

BUILD ROW IN THIS DIRECTION

LOWER JOINT CORR.

FOOT

INSERTA TEE DETAIL

NTS

INSERTA TEE

CONNECTION

CONVEYANCE PIPE

MATERIAL MAY VARY

(PVC, HDPE, ETC.)

PLACE ADS GEOSYNTHETICS 315 WOVEN

GEOTEXTILE (CENTERED ON INSERTA-TEE

INLET) OVER BEDDING STONE FOR SCOUR

PROTECTION AT SIDE INLET CONNECTIONS.

GEOTEXTILE MUST EXTEND 6" (150 mm)

PAST CHAMBER FOOT

INSERTA TEE TO BE

INSTALLED, CENTERED

OVER CORRUGATION

SIDE VIEW
SECTION A-A

A

A

DO NOT INSTALL

INSERTA-TEE AT

CHAMBER JOINTS

NOTE:

PART NUMBERS WILL VARY BASED ON INLET PIPE MATERIALS.

CONTACT STORMTECH FOR MORE INFORMATION.

CHAMBER

MAX DIAMETER OF

INSERTA TEE

HEIGHT FROM BASE OF

CHAMBER (X)

SC-310

6" (150 mm) 4" (100 mm)

SC-740

10" (250 mm) 4" (100 mm)

DC-780

10" (250 mm) 4" (100 mm)

MC-3500

12" (300 mm) 6" (150 mm)

MC-4500

12" (300 mm) 8" (200 mm)

INSERTA TEE FITTINGS AVAILABLE FOR SDR 26, SDR 35, SCH 40 IPS

GASKETED & SOLVENT WELD, N-12, HP STORM, C-900 OR DUCTILE IRON

(X)
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1. Provide analysis regarding the suitability and
adequacy of the downstream conveyance between
the pond outfall and East Fork Sand Creek (to
include the emergency overflow path.  The
developed condition is a change in the
characteristics from sheet flow in the historic
condition to concentrated flow.
2. Show the flowpath from the pond outfall to East
Fork Sand Creek
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Applicant needs to acquire offsite drainage
easement for the pond outfall pipe and emergency
overflow path.
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Elaborate on the underground design.  What are
design criteria considerations for the underground
detention.  The stormtech detail did not provide
any information regarding the outlet control
structure
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Update the reference to include the drainage
reports for the borrow site, sand creek dbps and
the adjacent sites (Circle K and Meadowbrook
Crossing Subdivision).  

Update the drainage report to discuss these
previous drainage studies and how it influences
and or affect the drainage design for the site.  
Whether or not this PDR is in conformance with
previous studies.

Example:  This drainage report's basin D design is
not in conformance with the Meadowbrook
Crossing Subdivision FDR.
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Update FEMA reference to the current version
which has an effective date of December 2018

1. Provide analysis regarding the suitability and adequacy of the downstream conveyance
between the pond outfall and East Fork Sand Creek (to include the emergency overflow
path.  The developed condition is a change in the characteristics from sheet flow in the
historic condition to concentrated flow.
2. Show the flowpath from the pond outfall to East Fork Sand Creek

Applicant needs to acquire offsite drainage
easement for the pond outfall pipe and emergency
overflow path.

d of 3.23 acres of proposed pond (Underground Detention) and park site. 
sin (Q5=1.9, Q100=8.1 cfs) flows from east to west, where is collects with 

Point 3 in the proposed FSD pond.  Cumulative flows at Design Point 4 are 
tes of 68.2 and 135.1 cfs for the 5 year and 100 year events, respectively. 

sions and Maintenance  

ctrum detention (FSD) pond functions to provide detention and water quality 

lopment. This full spectrum detention pond will function to treat 

acres of tributary area by providing 0.834 acre-feet of storage for the water 

cre feet of storage at the EURV event storm and 4.164 acre-feet of storage in 

he 42’ wide emergency spillway is designed with a foot of freeboard in the 

esults show that the FSD pond remains functional in the 100-year event and 

able to discharge flows to the to an existing swale and ultimately to Sand 

the full spectrum detention facility has been determined using the guidelines 

Drainage and Flood Control District Criteria Manual.  Refer to the UDFCD 

rsion 4.03, Excel Workbook located within the appendix of this report for 

minary design of the underground detention system is provided in the 

t. 

nd or underground detention system will be private and maintained by the 

Elaborate on the underground
design.  What are design criteria
considerations for the underground
detention.  The stormtech detail did
not provide any information
regarding the outlet control structure

2.) "Urban Storm Drainage Criteria Manual" 
 

3.)  SCS Soils Map for El Paso County. 
 

4.)  Flood Insurance Rate Map (FIRM), Federal Emergency Management Agency, Effective date 
March 17, 1997. 

 
5.) "Final Drainage Report for Claremont Business Park Filing No. 2", dated November 2006, 

by Matrix Design Group, Inc. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Update the reference to include the drainage reports for the borrow site, sand
creek dbps and the adjacent sites (Circle K and Meadowbrook Crossing
Subdivision).  

Update the drainage report to discuss these previous drainage studies and how
it influences and or affect the drainage design for the site.   Whether or not this
PDR is in conformance with previous studies.

Example:  This drainage report's basin D design is not in conformance with the
Meadowbrook Crossing Subdivision FDR.

native grasses with slopes ranging from 1-20%.  

 project are delineated by the map in the appendix as Blakeland loamy sand (8) a
dy Loam (10) which are characterized to be part of Hydrologic Soil Types "A" & "B
study area are shown as mapped by S.C.S. in the "Soils Survey of El Paso Coun
ation is sparse, consisting of native grasses and weeds.  

tatement 

the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 
08041C0754 F & 08041C0752 F, dated March 17, 1997, Revised to Reflect LOMR 
8-0368P effective date Aug. 6, 2018, none of the site lies within a designated flood 

and Creek East Fork Channel is located to the north and west of the site, and to the 
the adjacent Meadowbrook Crossing subdivision.   

Calculations 

alculations were performed using the El Paso County and City of Colorado Spring
ge Design Criteria manual and where applicable the Urban Storm Drainage Criteria

e Rational Method was used to estimate stormwater runoff anticipated from design

Update FEMA reference to the
current version which has an
effective date of December 2018
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Verify and discuss in the drainage report whether
or not there were pass-by flows in these inlets that
needs to be accounted for with this development
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Update.  UD Detention has a restrictor plate 12"
above the pipe invert
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this does not match the deviation request which
proposed MC-3500

Update this report or the deviation request so the
proposed product is consistent.
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Update narrative.  See comments in the existing
conditions drainage map.
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M&S Civil prepared a FDR and GEC Plan for this
site (Project Name: Meadowbrook Dirt Borrow Site,
PCD File No CDR189) and construction permit
obtained (CON1834) to perform work per the
approved plans.

Provide updated existing contours of the site that
reflects the existing condition.
Revise existing condition map and update the
narrative/calculation accordingly.  
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 Once a site layout for the apartment site is
obtained, and more information is collected 
for the commercial lots, this drainage report will be
updated to include storm piping, inlets and 
storm sewer manholes
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this does not match the deviation request
which proposed MC-3500

Update this report or the deviation
request so the proposed product is
consistent.

teristics 

st Fork of Sand Creek basin.  In the existing condition, site ve
y of native grasses and weeds. The parcel possesses a rid
runoff to the south and west boundaries, with slopes varying f
ions are located on site, near the west boundary.  For the p
ll depressions are not considered to detain runoff.  Ultimately

d to the west toward existing drainage facilities located unde

Update narrative. 
See comments in the
existing conditions
drainage map.

M&S Civil prepared a FDR and GEC Plan for this site (Project Name: Meadowbrook Dirt Borrow Site, PCD File No
CDR189) and construction permit obtained (CON1834) to perform work per the approved plans.

Provide updated existing contours of the site that reflects the existing condition.
Revise existing condition map and update the narrative/calculation accordingly.  

Point 1 in the 5 year and 100 year events respectively. 

 

Basin B, 11.0 acres drains from east to west eventually discharging along the western boundary of 
the site, approximately 250’ south of the northern property line.  Peak runoff is estimated at 2.2 cfs 
and 16.5 cfs at Design Point 2 in the 5 year and 100 year events respectively. 

 

Basin C, 13.5 acres drains from northeast to southwest eventually discharging along the western 
boundary of the site, approximately 200’ north of the southern property line.  Peak runoff is 
estimated at 2.9 cfs and 21.5 cfs at Design Point 3 in the 5 year and 100 year events respectively. 

 

 
Proposed Drainage Characteristics 

 

The proposed site will be subdivided into an apartment site, commercial lots, and a tract for a full 
spectrum / water quality detention pond or an underground detention system.   This will be 
accomplished by leveling the site from northeast to southwest with proposed slopes ranging from 
0.6 to 1.2%.  Once a site layout for the apartment site is obtained, and more information is collected 
for the commercial lots, this drainage report will be updated to include storm piping, inlets and 
storm sewer manholes. 

 
Design Point 1 

 

Basin A consists of 13.2 acres of proposed commercial development. Runoff within this basin 
(Q5=46.9, Q100=85.6 cfs) is expected to flow from east to west, and will sheet flow to the 
southwest corner of Basin A.  This flow will continue to the southwest towards downstream 
infrastructure, into Basin B.  
 

Design Point 2 

 

Basin D consists of 2.54 acres of proposed Meadowbrook Parkway. Approximately 90% of this 
basin consists of asphalt paved surface, while the remaining consists of sidewalk and landscaping. 
Runoff produced in this basin (Q5=9.7, Q100=17.4 cfs) is routed via curb and gutter to the 
westside of Basin B. The flows are routed south via a curb cut where it is collected by the 
proposed grass-lined swale at Design Point 2.  This swale will redirect the runoff south through 
Basin B. 
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Add a section regarding drainage design criteria.
Highlighted section below was not discussed.
Report does not identify previous studies (DBPS,
Master Plans and PDR).
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method.

Subject: Callout
Page Label: 8
Lock: Unlocked
Author: dsdlaforce
Date: 1/25/2021 12:06:39 PM
Status: 
Color: 
Layer: 
Space: 

Update to identify 2020 Drainage & Bridge Fees

Subject: Callout
Page Label: 7
Lock: Unlocked
Author: dsdlaforce
Date: 1/25/2021 12:08:10 PM
Status: 
Color: 
Layer: 
Space: 

Remove or revise first sentence.  GEC is required
if the applicant is planning to disturb greater than
an acre.
In this case it is required because the application is
requesting pre-development GEC
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5 

Add a section regarding drainage design criteria.
Highlighted section below was not discussed.
Report does not identify previous studies (DBPS,
Master Plans and PDR).
Report does not identify the detention calculation
method.

Drainage & Bridge Fees: 

 
Drainage Fees:  28.62    x 76.9% $ 19,698.00 

Bridge Fees:   28.62     x 76.9% $   8,057.00 
         
 

Drainage fees shall be paid at the time of platting. 
 
 

Update to identify 2020
Drainage & Bridge Fees

7 

g for the full spectrum detention facility has been determined using the guidelines 

Urban Drainage and Flood Control District Criteria Manual.  Refer to the UDFCD 

on, Version 4.03, Excel Workbook located within the appendix of this report for 

 Preliminary design of the underground detention system is provided in the 

 report. 

SD pond or underground detention system will be private and maintained by the 

or the metropolitan district.  Access to the pond shall be granted to the 

nd El Paso County for access and maintenance of the private WQCV facility.  A 

ance agreement document shall accompany this report submittal.  

ol 

of the El Paso County that we submit a grading and erosion control plan with the 

  The plan includes proposed silt fence, vehicle traffic control and temporary 

 as proposed as erosion control measures.  The plan also includes provisions for 

staging. 

 

Remove or revise first sentence.  GEC is required if the
applicant is planning to disturb greater than an acre.
In this case it is required because the application is
requesting pre-development GEC

update to match the preliminary site plan that shows
a temporary cul-de-sac and update the narrative.
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Curb cut does not appear to be a viable design
solution since the temporary cul-de-sac will be
removed when Meadowbrook Parkway is extended
to the west with future development.  Revise
design.
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Proposed drainage basin will be reviewed in detail
on the resubmittal once the internal site layout is
provided.
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southwest corner of Basin A.  This flow will continue to the southwest to
infrastructure, into Basin B.  
 

Design Point 2 

 

Basin D consists of 2.54 acres of proposed Meadowbrook Parkway. Approxim
basin consists of asphalt paved surface, while the remaining consists of sidewa
Runoff produced in this basin (Q5=9.7, Q100=17.4 cfs) is routed via curb
westside of Basin B. The flows are routed south via a curb cut where it i
proposed grass-lined swale at Design Point 2.  This swale will redirect the ru
Basin B. 

  
Curb cut does not appear to be a viable
design solution since the temporary
cul-de-sac will be removed when
Meadowbrook Parkway is extended to the
west with future development.  Revise design.

ear and 100 year events respectively. 

es drains from east to west eventually discharging along the western boundary of 
mately 250’ south of the northern property line.  Peak runoff is estimated at 2.2 cfs 
esign Point 2 in the 5 year and 100 year events respectively. 

res drains from northeast to southwest eventually discharging along the western 
site, approximately 200’ north of the southern property line.  Peak runoff is 
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age Characteristics 

 will be subdivided into an apartment site, commercial lots, and a tract for a full 
quality detention pond or an underground detention system.   This will be 
leveling the site from northeast to southwest with proposed slopes ranging from 
e a site layout for the apartment site is obtained, and more information is collected 
al lots, this drainage report will be updated to include storm piping, inlets and 
holes. 

Proposed drainage basin will be reviewed in
detail on the resubmittal once the internal site
layout is provided.
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Replace the FEMA panel with the latest version
which has an effective date of 12/7/2018.
If the LOMR was incorporated in the latest FEMA
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Replace the FEMA panel with the latest version
which has an effective date of 12/7/2018.
If the LOMR was incorporated in the latest FEMA
FIRM then it does not need to be included.

 
Hydraulic calculations were estimated using the Manning's Formula and the methods described in 
the El Paso County and City of Colorado Springs Storm Drainage Design Criteria manual. The 
relevant data sheets are included in the appendix of this report. 
 
Four Step Process 

 

Step 1 Employ Runoff Reduction Practices – Approx. 2.54 acres of the proposed 

development is being set aside for a Full Spectrum Detention (FSD) Pond.  Whenever possible, 

runoff produced within developable area containing impervious surfaces will be routed through 

landscaped areas or earthen swales (grass-lined where slope exceeds 2%) to minimize direct 

connection of impervious surfaces. In the interim runoff will be reduced through the use of 

temporary sediments ponds and ditch/dikes in the interim condition until the ground has been 

stabilized with vegetation or permanently developed.    

 
 Step 2  Stabilize Drainageways – The site will use a Full Spectrum Detention (FSD) Pond to 

control developed runoff that is discharging into an existing swale and ultimately into Sand Creek. 

The FSD outlet structure will be designed to drain the water quality event storm in 40 hours, while 

reducing the 100 year peak discharge to approximately 90% of the predevelopment conditions.   The 

development of this site is not anticipated to have negative effects on downstream drainageways.  In 

the interim, the site proposes two temporary sedimentation ponds, before discharging at the 

southwest property corner of the site and onto an adjacent undeveloped property via riprap-lined 

spillways. Thus the development of this project does not anticipate having negative effects on the 

downstream drainageways.   

  
 Step 3  Provide Water Quality Capture Volume – A Full Spectrum Detention Pond is 

proposed to reduce peak discharge rates and provide water quality treatment.  In the interim two (2) 
temporary Sedimentation Ponds are provided to collect sediment for the disturbed area this will 
function to maintain existing water quality levels during construction, and prior to permanent 
development. 
 
Step 4  Consider Need for Industrial and Commercial BMP's – This submittal provides a 

final grading and erosion control plans with BMPs in place. The proposed project will use silt fence, 

straw bales, a vehicle tracking control pad, and concrete washout area, mulching and reseeding 

lic calculations were estimated using the Manning's Formula and th
Paso County and City of Colorado Springs Storm Drainage Desig
t data sheets are included in the appendix of this report. 
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nts ponds and ditch/dikes in the interim condition until the ground has been 

etation or permanently developed.    

ize Drainageways – The site will use a Full Spectrum Detention (FSD) Pond to 

unoff that is discharging into an existing swale and ultimately into Sand Creek. 

cture will be designed to drain the water quality event storm in 40 hours, while 

ar peak discharge to approximately 90% of the predevelopment conditions.   The 

 site is not anticipated to have negative effects on downstream drainageways.  In 

te proposes two temporary sedimentation ponds, before discharging at the 

corner of the site and onto an adjacent undeveloped property via riprap-lined 

 development of this project does not anticipate having negative effects on the 

eways.   
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cle tracking control pad, and concrete washout area, mulching and reseeding 

ntial for erosion across the site.  The property owner shall be responsible for the 

r the site including staging, storage and stockpile areas as determined by the 

update.  Only one
temporary sediment
pond is shown on the
plans.

ipate having negative effects on the 
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acking control pad, and concrete washout area, mulching and reseeding 

for erosion across the site.  The property owner shall be responsible for the 

 site including staging, storage and stockpile areas as determined by the 

t owners will be responsible for additional permanent BMPs in the future.  
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temporary Sedimentation Ponds are provided to collect 
function to maintain existing water quality levels durin
development. 
 
Step 4  Consider Need for Industrial and Comme

final grading and erosion control plans with BMPs in place

straw bales, a vehicle tracking control pad, and concrete

to mitigate the potential for erosion across the site.  The p

necessary BMPs for the site including staging, storage a

contractor.  Individual lot owners will be responsible for ad

 

  
Revise Step 4. This should be n/a since no
specialized BMPs are required
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n Control 

e policy of the El Paso County that we submit a grading and

ge report.  The plan includes proposed silt fence, vehicle 

nt basins as proposed as erosion control measures.  The pla

iling and staging. 

 

Only one SB shown on
GEC plans. Revise this
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