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FINAL DRAINAGE LETTER FOR CROSSROADS MIXED 

USE FILING NO.1 UNDERGROUND DETENTION  

EL PASO COUNTY COLORADO  
 

 

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:  Crossroads Metropolitan District No. 1 

                          90 South Cascade Avenue, Suite 1500 
    Colorado Springs, Colorado Springs 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:___________________ 

             Joshua Palmer, P.E.  

 County Engineer / ECM Administrator 

 

CONDITIONS: 
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December 22, 2022 

 

 

 

El Paso County Planning & Community Development 

2880 International Circle Suite 110 

Colorado Springs, Colorado 80910 

Attn: Joshua Palmer, P.E./County Engineer 

 

RE:  Drainage Letter for Crossroads Mixed Use Filing No.1 Underground Detention 

 

Dear Mr. Palmer, 

 

The following is the Drainage Letter for Crossroads Mixed Use Filing No.1 Underground 

Detention. The purpose of this letter is to show general conformance with the drainage patterns 

established by the Final Drainage Report for Crossroads Mixed Use Filing No.1 (herein 

referenced as FDR-CMU) and to revise drainage patterns within the pond site to accommodate the 

underground detention (Tract A). Tract A contains 3.257 acres and is located at 0 Meadowbrook 

Parkway in the southwestern quarter of Section 8, Township 14 South, Range 65 West of the 6
th
 

P.M. in El Paso County, Colorado.     

 

Soils in the project area have been determined to be Blakeland Loamy Sand (8) and Blendon Sandy Loam 

(10), which are characterized to be part of Hydrologic Soil Types "A" & "B" as determined from the 

United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) “Web 

Soils Survey”.   A soils map illustrating the site location and soil types is provided in the appendix of this 

report.  

 

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 

Nos. 08041C0754 G & 08041C0752 G, effective date December 7
th
, 2018, none of the site lies within a 

designated floodplain.  A copy of these annotated maps can be found in the appendix. The Sand Creek 

East Fork Channel is located to the northwest of the adjacent Meadowbrook Crossing subdivision.   

 

The Final Drainage Report for Crossroads Mixed Use Filing No.1 (FDR-CMU), prepared by 

M&S Civil Consultants, Inc. and approved 06/09/2022. Tract A is identified as Basin J and 

consists of the proposed EDB pond. The majority of the surface flow (Basin J) was routed into the 

pond and will now be routed as surface flow, over the underground detention facility, to a proposed 

5’ sump inlet and 2-2’ x 2’area inlets. The commercial and multi-family development surrounding 

the site will still route flows to the underground detention at the locations specified by the FDR-

CMU and the Final Drainage Report for Aura at Crossroads (herein referenced as FDR-AC), 

prepared by Harris Kocher Smith, approved 06/23/2022.   

 

Design Point 1 (Q5=1.1 cfs, Q100=4.7cfs) total runoff generated by Basin A and adjacent planned  

Lot 11 runoff. Basin A (Q5=0.6 cfs, Q100=3.3cfs) contains  1.62 acres of park/playground area and 

access road and adjacent planned landscaped area of Lot 11 DP16 (FDR-AC, Q5=0.57 cfs, 

Q100=1.43cfs). The combined surface runoff sheet flows to Design Point 1 (Q5=1.1 cfs, Q100=4.7 

cfs) and will captured by a proposed 2’x2’ ADS area inlet. The captured flow shall be  routed via a 
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proposed 18” RCP storm pipe PR25 (Q5=1.1 cfs, Q100=4.7 cfs). These flows are routed to a 

proposed Type 1 manhole. See proposed drainage map in the appendix.  

 

Design Point 2 (Q5=0.8 cfs, Q100=3.2cfs) total runoff generated by Basin B and adjacent planned  

Lot 11 runoff. Basin B (Q5=0.4 cfs, Q100=2.3cfs) contains  1.13 acres of park/playground area and 

access road and adjacent planned landscaped area of Lot 11 DP15 (FDR-AC, Q5=0.47 cfs, 

Q100=1.27cfs). The combined surface runoff sheet flows to Design Point 2 (Q5=0.8 cfs, Q100=3.2 

cfs) and will captured by a proposed 2’x2’ ADS area inlet. The captured flow shall be routed via a 

proposed 18” RCP storm pipe PR26 (Q5=0.8 cfs, Q100=3.2 cfs). These flows are routed to a 

proposed Type 1 manhole. The cumulative flows from PR26, PR25 and PR19 (48” RCP FDR-AC, 

Q5=35.4 cfs, Q100=65.5 cfs) are routed via a proposed 54” RCP PR27 (Q5=37.5 cfs, Q100=74.6 

cfs) to an XK Baysaver vault which is part of the underground detention infrastructure. See 

proposed drainage map and underground detention details in the appendix.  

 

Design Point 3 (Q5=1.3 cfs, Q100=3.0 cfs) total runoff generated by Basin C. Basin C (Q5=1.3 

cfs, Q100=3.0 cfs) contains 0.55 acres of park/playground area, access road and future parking lot. 

The surface runoff sheet flows to Design Point 3 (Q5=1.3 cfs, Q100=3.0 cfs) and will captured by a 

proposed 5’ CDOT Type R sump inlet. The captured flow shall be routed via a proposed 15” RCP 

storm pipe PR23 (Q5=1.3 cfs, Q100=3.0 cfs). These flows are routed to a proposed Type 1 

manhole. The cumulative flows from PR15 (48” RCP FDR-CMU, Q5=48.0 cfs, Q100=93.7 cfs) 

and PR16 (24” RCP FDR-CMU, Q5=10.8 cfs, Q100=19.6 cfs) are routed via a proposed 54” RCP 

PR17 (Q5=57.0 cfs, Q100=110.1 cfs) to a Type 1 manhole. The cumulative flows from Lot 11 

DP14 PR21 (30” RCP FDR-AC, Q5=2.1 cfs, Q100=4.2 cfs) and PR17 are routed via a proposed 

54” RCP PR22 (Q5=56.5 cfs, Q100=109.4 cfs) to a Type 1 manhole. The cumulative flows from 

PR23 and PR22 are routed via a proposed 54” RCP PR22 (Q5=56.5 cfs, Q100=109.4 cfs) to an XK 

Baysaver vault which is part of the underground detention infrastructure. See proposed drainage 

map and underground detention details in the appendix.  

 

All storm and WQ pond improvements shall be installed per the Crossroads Mixed Use Filing No.1 

Storm Underground  Detention construction plans. No additional storm sewer improvements are 

proposed for this site. This drainage letter includes the previously approved Proposed Drainage Map 

for Drainage Report for Crossroads Mixed Use Filing No.1 (FDR-CMU) and Final Drainage 

Report for Aura at Crossroads (FDR-AC).  

 

This final drainage letter for Tract A and underground detention is in compliance with the design as 

proposed within the Final Drainage Report for Crossroads Mixed Use Filing No.1 (FDR-CMU); 

therefore no negative impacts are anticipated to the downstream improvements or facilities with the 

approval of this drainage letter.   

   

This site is in the Sand Creek Drainage Basin. Drainage fees were paid at the time of platting as Tract A of 

Crossroads Mixed Use Filing No. 1 (Reception No. 222714975), therefore no additional Drainage Bridge 

and/or  Pond fees are not required.  See Appendix of the “Crossroads Mixed Use Filing No.1”, approved 

June22,  2022, by MS Civil Consultants, Inc, for previously paid drainage and bridge fees.   

 

Respectfully, 

 

 

 

 

 

 

Virgil A. Sanchez, P.E. 

M&S Civil Consultants, Inc. 

11-18-2201-04-23

dsdlaforce
Text Box
Include the four step process based on proposed design.  What was described in the Fil 1 FDR is no longer applicable.Reminder:  a. For step 3 provide clarification regarding water quality implementation.  Pg 29 identifies the WQCV storage while the deviation also identifies TSS removal.  Section I.7.1.C allows for both. Clarify if both WQCV and TSS is being implemented.  For TSS identify the provided rate vs criteria.b. Per step 4 description it seems the appropriate narrative is to  describe the specialized bmp you are proposing.  Also provide a summary regarding the approved deviation for the underground detention/WQ.  [Include the reference PCD File No. DEV221]

dsdlaforce
Highlight
 WQ pond

dsdlaforce
Callout
Clarify.  This project is replacing the EDB with underground detention w/ underground water quality.  This does not seem to apply.

dsdlaforce
Image

dsdlaforce
Text Box
Provide an engineering cost estimate for the underground detention.
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REFERENCES 
 

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

 

2.) "Mile High Flood District Storm Drainage Criteria Manual" 

 
3.)  SCS Soils Map for El Paso County. 

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

December 7
th
, 2018. 

 

5.) " Final Drainage Report for Crossroads Mixed Use Filing No.1”, prepared by M&S Civil 

Consultants, Inc. and approved 06/09/2022Final Drainage Report for Claremont Business Park 2 

Filing No.1", dated December, 2020, by  M&S Civil Consultants, Inc. 

 

6.) " Final Drainage Report for Aura at Crossroads”, prepared by Harris Kocher Smith, approved 

06/23/2022  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENTS: 

 

Vicinity map 

Crossroads Mixed Use Filing No. 1 - Final Plat 
Final Drainage Report for Crossroads Mixed Use Filing No.1- Proposed Drainage Map  

Final Drainage Report for Aura at Crossroads - Proposed Drainage Map 

Hydrologic and  Hydraulic Calculations 

Underground Detention Details 

Final Drainage Letter Crossroads Mixed Use Filing No.1 Underground Detention  

– Proposed Drainage Map 
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FINAL DRAINAGE REPORT 

CROSSROAD MIXED USE FILING NO. 1 

- PROPOSED DRAINAGE MAP 
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FINAL DRAINAGE REPORT 

FOR AURA AT CROSSROADS 

- PROPOSED DRAINAGE MAP 
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AC

BASIN

AREA CMINOR
MAJOR

C-2
0.44

0.84
0.75

AC

BASIN

AREA CMINOR
MAJOR

C-1
0.77

0.72
0.59

AC
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0.01
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AC
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AREA CMINOR
MAJOR
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AC
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MAJOR
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MAJOR
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0.66

AC

BASIN
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MAJOR

B-3
1.91
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0.69AC

BASIN

AREA CMINOR
MAJOR

D-1
0.78

0.75
0.62

AC

BASIN

AREA CMINOR
MAJOR

Z-2
0.56

0.49
0.28

AC

BASIN

AREA CMINOR
MAJOR

X-1
0.42

0.55
0.36

AC

BASIN

AREA CMINOR
MAJOR

A-3
0.42

0.35
0.08

PIPE TABLE

NAME

A-0

A-1

A-2

A-3

A-4

A-5

A-6

A-7

A-8

A-9

B-1

B-2

B-3

B-4

C-1

C-2

C-3

C-4

C-5

C-6

UPSTREAM
STRUCTURE

A0

A1

A3

A2

A4

A5

A6

A7

A9

A8

B1

B2

B3

B4

C1

B5

C3

C4

C2

DOWNSTREAM
STRUCTURE

A1

A2

A2

A5

A5

A6

A7

A8

A8

B3

B4

B5

C1

B5

C2

C2

C2

SIZE

36"

36"

18"

36"

15"

36"

36"

36"

24"

48"

15"

18"

18"

24"

36"

42"

48"

18"

30"

48"

LENGTH

64.26'

182.49'

36.82'

331.29'

102.94'

64.06'

286.28'

130.14'

125.80'

10.05'

35.69'

109.40'

107.86'

110.33'

60.28'

165.64'

213.24'

15.67'

25.67'

16.52'

SLOPE

0.50%

0.50%

4.50%

0.50%

1.50%

2.03%

0.58%

0.50%

1.00%

0.50%

0.50%

0.50%

0.50%

0.50%

2.00%

1.30%

0.60%

5.00%

5.00%

0.60%

MATERIAL

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

STRUCTURE TABLE
STRUCTURE ID

A0

A1

A2

A3

A4

A5

A6

A7

A8

A9

B1

DESCRIPTION

TYPE I MANHOLE

TYPE I MANHOLE

TYPE I MANHOLE

INLET TYPE R 10'

INLET TYPE R 5'

TYPE I MANHOLE

TYPE I MANHOLE

TYPE I MANHOLE

INLET TYPE R 15' MOD

INLET TYPE R 10'

INLET TYPE C

STRUCTURE TABLE
STRUCTURE ID

B2

B3

B4

B5

C1

C2

C3

C4

D1

DESCRIPTION

INLET TYPE R 5'

TYPE II MANHOLE

INLET TYPE R 10'

TYPE I MANHOLE

TYPE I MANHOLE

TYPE I MANHOLE

INLET TYPE R 10'

INLET TYPE R 15'

INLET TYPE R 10'

SHEET NUMBER
ISSUE DATE:
DATE REVISION COMMENTS

DESIGNED BY:
CHECKED BY:
DRAWN BY:

PROJECT #:

1120 Lincoln Street, Suite 1000
Denver, Colorado 80203

P: 303.623.6300  F: 303.623.6311
HarrisKocherSmith.com

Know what's below.
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AURA AT CROSSROADS
DRAINAGE PLAN 1

1 OF 1

TRINSIC ACQUISITION COMPANY, LLC

08-06-2021
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10-29-2021 PER COUNTY COMMENTS

01-13-2022 PER COUNTY COMMENTS
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BASIN
DESIGNATION

BASIN SIZE
IN ACRES

C COEFFICIENT

C COEFFICIENT

OS 1
0.45
0.67

1.23
AC

BASIN

AREA CMINOR
MAJOR

1 BASIN DESIGN POINT

5-YR RATIONAL (POST-PROJECT)

100-YR RATIONAL (POST-PROJECT)

DESIGN POINT SUMMARY

DESIGN POINT

Q5 (CFS) Q100 (CFS)

0 16.48 38.58

1 4.61 9.36

2 19.17 43.45

3 0.88 1.90

4 19.60 44.42

5 19.55 45.20

6 2.76 5.24

7 30.16 65.43

8 1.38 3.17

9 2.06 4.57

10 6.85 13.80

11 35.00 60.50

12 41.65 73.75

13 44.47 79.25

14 2.08 4.20

15 0.47 1.27

16 0.57 1.43

DIRECT RUNOFF SUMMARY

SUBBASIN

AREA (AC) Q5 (CFS) Q100 (CFS)

X-1 0.42 0.58 1.50

X-2 0.01 0.05 0.10

X-3 0.08 0.26 0.50

A-1 2.07 4.61 9.36

A-2 0.43 0.88 1.90

A-3 0.42 0.13 0.94

A-4 0.76 2.76 5.24

A-5 3.67 8.72 17.06

B-1 0.75 1.38 3.17

B-2 0.28 0.74 1.45

B-3 1.91 4.89 9.52

C-1 0.77 1.86 3.84

C-2 0.44 1.39 2.64

D-1 0.78 2.08 4.20

Z-1 0.37 0.47 1.27

Z-2 0.38 0.57 1.43
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HYDROLIC AND HYDRALIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BASIN

TOTAL

AREA

TOTAL

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

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

A 70707 1.62 0.00 0.90 0.96 1.62 0.12 0.39 0.00 0.08 0.35 0.12 0.39

B 49122 1.13 0.00 0.90 0.96 1.13 0.12 0.39 0.00 0.08 0.35 0.12 0.39

C 23922 0.55 0.26 0.90 0.96 0.29 0.12 0.39 0.00 0.08 0.35 0.49 0.66

Calculated by:

Date: 12/10/2022

Checked by: DLM

CROSSROADS MIXED USE FIL. NO.1 FOR UNDERGROUND DETENTION

PRELIMINARY/FINAL DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

STREETS  / COMMERC. WEIGHTED MULTI-FAMILY/PARKS OVERLAND / UNDEVELOPED

PROPOSED BASINS

GT

MS CIVIL, INC

Proposed Drainage Calcs.xls Page 1 of 1 12/20/2022



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 1.62 0.12 0.39 0.12 50 0.25 15.7 261 1.9% 1.0 4.5 20.2 11.7 3.1 5.2 0.6 3.3

B 1.13 0.12 0.39 0.12 50 0.25 15.7 134 0.5% 0.5 4.5 20.2 11.0 3.1 5.2 0.4 2.3

C 0.55 0.49 0.66 0.49 25 0.5 4.4 273 2.0% 2.8 1.6 6.0 11.7 4.9 8.2 1.3 3.0

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

Date:

Checked by:

INTENSITY # TOTAL  FLOWS 

DLM

PRELIMINARY/FINAL DRAINAGE CALCULATIONS

CROSSROADS MIXED USE FIL. NO.1 FOR UNDERGROUND DETENTION

Time of Travel (T t )

GT

From DCM Table 5-1

12/10/2022

(Area Drainage Summary)
From Area Runoff Coefficient Summary

Proposed Area Drainage Summary

MS CIVIL, INC.

Proposed Drainage Calcs.xls Page 1 of 1 12/20/2022



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, OFFSITE DP16* 0.35 0.90 20.2 3.1 5.2 1.1 4.7 Prop 2' x 2' Area Inlet

2 B, OFFSITE DP15* 0.26 0.63 20.2 3.1 5.2 0.8 3.2 Prop 2' x 2' Area Inlet

3 C 0.27 0.36 6.0 4.9 8.2 1.3 3.0 Proposed 5' CDOT Type R Sump Inlet

GT

**FDR for Crossroads Mixed Use Filing No.1, prepared by MS Civil Consultants, Inc., dated April 2022 Date: 12/10/2022

Checked by: DLM

*FDR for AURA at Crossroads, prepared by HKS, dated April 4, 2022

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

Tc for Basin B used

Tc for C Used

CROSSROADS MIXED USE FIL. NO.1 FOR UNDERGROUND DETENTION

Time of Travel (T t )

(Basin Routing Summary)
From Area Runoff Coefficient Summary

PROPOSED DRAINAGE BASIN ROUTING SUMMARY

PRELIMINARY/FINAL DRAINAGE CALCULATIONS

Tc for A Used

MS CIVIL, INC.

Proposed Drainage Calcs.xls Page 1 of 1 12/20/2022



Intensity* Flow PIPE SIZE

PIPE RUN
Contributing

Pipes/Design Points

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

15** PR12.5, PR13, PR14 10.52 12.24 7.5 4.6 7.7 48.0 93.7 48" RCP

16** DP12 2.08 2.26 5.0 5.2 8.7 10.8 19.6 24" RCP

17 PR15**, PR16** 12.60 14.50 7.7 4.5 7.6 57.0 110.1 54" RCP

19*
SEE FDR FOR AURA AT 

CROSSROADS
10.05 11.09 15.0 3.5 5.9 35.4 65.5 48" RCP

21*
SEE FDR FOR AURA AT 

CROSSROADS
0.48 0.58 8.8 4.3 7.3 2.1 4.2 30" RCP

22 PR17, PR21* 13.08 15.08 8.8 4.3 7.3 56.5 109.4 54" RCP

23 DP3 0.27 0.36 6.0 4.9 8.2 1.3 3.0 15" RCP

24 PR22, PR23 13.35 15.45 8.8 4.3 7.3 57.7 112.0 54" RCP

25 DP1 0.35 0.90 20.2 3.1 5.2 1.1 4.7 18" RCP

26 DP2 0.26 0.63 20.2 3.1 5.2 0.8 3.2 18" RCP

27 PR19*,PR25,PR26 10.66 12.62 15.0 3.5 5.9 37.5 74.6 54" RCP

20 POND OUTFALL PER MHFD WKSHT 1.2 11.4 18" RCP

*FDR for AURA at Crossroads, prepared by HKS, dated April 4, 2022 Calculated by:

DP - Design Point Checked by:

EX - Existing Design Point INT- Intercepted Flow from Design Point

CROSSROADS MIXED USE FIL. NO.1 FOR UNDERGROUND DETENTION

  FB- Flow By from Design Point DLM

GT

PRELIMINARY/FINAL DRAINAGE CALCULATIONS

(Storm Sewer Routing Summary)

**FDR for Crossroads Mixed Use Filing No.1, prepared by MS Civil Consultants, Inc., dated April 2022

Page 1 Proposed Drainage Calcs.xls



Project:

Basin ID:

Depth Increment = 0.50 ft

Watershed Information 6287.47 Media Surface -- 0.00 -- -- -- 19,068 0.438

Selected BMP Type = SF -- 0.08 -- -- -- 19,068 0.438 1,525 0.035

Watershed Area = 32.20 acres -- 0.17 -- -- -- 19,068 0.438 3,242 0.074

Watershed Length = 1,725 ft -- 0.25 -- -- -- 19,068 0.438 4,767 0.109

Watershed Length to Centroid = 1,000 ft -- 0.33 -- -- -- 19,068 0.438 6,292 0.144

Watershed Slope = 0.006 ft/ft -- 0.42 -- -- -- 19,068 0.438 8,009 0.184

Watershed Imperviousness = 78.67% percent -- 0.50 -- -- -- 19,068 0.438 9,534 0.219

Percentage Hydrologic Soil Group A = 95.4% percent -- 0.58 -- -- -- 19,068 0.438 11,059 0.254

Percentage Hydrologic Soil Group B = 4.6% percent -- 0.67 -- -- -- 19,068 0.438 12,776 0.293

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 0.75 -- -- -- 19,068 0.438 14,301 0.328

Target WQCV Drain Time = 12.0 hours -- 0.83 -- -- -- 41,371 0.950 16,718 0.384

Location for 1-hr Rainfall Depths = User Input -- 0.92 -- -- -- 41,255 0.947 20,436 0.469

-- 1.00 -- -- -- 41,182 0.945 23,733 0.545

-- 1.08 -- -- -- 41,104 0.944 27,025 0.620

Optional User Overrides -- 1.17 -- -- -- 41,017 0.942 30,720 0.705

Water Quality Capture Volume (WQCV) = 0.687 acre-feet acre-feet -- 1.25 -- -- -- 40,930 0.940 33,998 0.780

Excess Urban Runoff Volume (EURV) = 3.293 acre-feet acre-feet -- 1.33 -- -- -- 40,842 0.938 37,269 0.856

2-yr Runoff Volume (P1 = 1.19 in.) = 2.407 acre-feet 1.19 inches -- 1.42 -- -- -- 40,744 0.935 40,940 0.940

5-yr Runoff Volume (P1 = 1.5 in.) = 3.122 acre-feet 1.50 inches -- 1.50 -- -- -- 40,640 0.933 44,196 1.015

10-yr Runoff Volume (P1 = 1.75 in.) = 3.696 acre-feet 1.75 inches -- 1.58 -- -- -- 40,531 0.930 47,443 1.089

25-yr Runoff Volume (P1 = 2 in.) = 4.394 acre-feet 2.00 inches -- 1.67 -- -- -- 40,415 0.928 51,085 1.173

50-yr Runoff Volume (P1 = 2.25 in.) = 5.058 acre-feet 2.25 inches -- 1.75 -- -- -- 40,293 0.925 54,314 1.247

100-yr Runoff Volume (P1 = 2.52 in.) = 5.833 acre-feet 2.52 inches -- 1.83 -- -- -- 40,166 0.922 57,532 1.321

500-yr Runoff Volume (P1 = 3.14 in.) = 7.551 acre-feet inches -- 1.92 -- -- -- 40,026 0.919 61,141 1.404

Approximate 2-yr Detention Volume = 2.178 acre-feet -- 2.00 -- -- -- 39,892 0.916 64,337 1.477

Approximate 5-yr Detention Volume = 2.835 acre-feet -- 2.08 -- -- -- 39,744 0.912 67,523 1.550

Approximate 10-yr Detention Volume = 3.393 acre-feet -- 2.17 -- -- -- 39,591 0.909 71,093 1.632

Approximate 25-yr Detention Volume = 4.014 acre-feet -- 2.25 -- -- -- 39,430 0.905 74,254 1.705

Approximate 50-yr Detention Volume = 4.379 acre-feet -- 2.33 -- -- -- 39,260 0.901 77,401 1.777

Approximate 100-yr Detention Volume = 4.723 acre-feet -- 2.42 -- -- -- 39,089 0.897 80,927 1.858

-- 2.50 -- -- -- 38,907 0.893 84,047 1.929

Define Zones and Basin Geometry -- 2.58 -- -- -- 38,718 0.889 87,152 2.001

Zone 1 Volume (WQCV) = 0.687 acre-feet -- 2.67 -- -- -- 38,517 0.884 90,627 2.081

Zone 2 Volume (EURV - Zone 1) = 2.605 acre-feet -- 2.75 -- -- -- 38,315 0.880 93,701 2.151

Zone 3 Volume (100-year - Zones 1 & 2) = 1.430 acre-feet -- 2.83 -- -- -- 38,103 0.875 96,757 2.221

Total Detention Basin Volume = 4.723 acre-feet -- 2.92 -- -- -- 37,882 0.870 100,177 2.300

Initial Surcharge Volume (ISV) = N/A ft
 3 -- 3.00 -- -- -- 37,653 0.864 103,198 2.369

Initial Surcharge Depth (ISD) = N/A ft -- 3.08 -- -- -- 37,416 0.859 106,201 2.438

Total Available Detention Depth (Htotal) = user ft -- 3.17 -- -- -- 37,169 0.853 109,557 2.515

Depth of Trickle Channel (HTC) = N/A ft -- 3.25 -- -- -- 36,912 0.847 112,520 2.583

Slope of Trickle Channel (STC) = N/A ft/ft -- 3.33 -- -- -- 36,646 0.841 115,463 2.651

Slopes of Main Basin Sides (Smain) = user H:V -- 3.42 -- -- -- 36,369 0.835 118,748 2.726

Basin Length-to-Width Ratio (RL/W) = user -- 3.50 -- -- -- 36,081 0.828 121,646 2.793

-- 3.58 -- -- -- 35,779 0.821 124,521 2.859

Initial Surcharge Area (AISV) = user ft
 2 -- 3.67 -- -- -- 35,472 0.814 127,727 2.932

Surcharge Volume Length (LISV) = user ft -- 3.75 -- -- -- 35,150 0.807 130,552 2.997

Surcharge Volume Width (WISV) = user ft -- 3.83 -- -- -- 34,814 0.799 133,350 3.061

Depth of Basin Floor (HFLOOR) = user ft -- 3.92 -- -- -- 34,466 0.791 136,468 3.133

Length of Basin Floor (LFLOOR) = user ft -- 4.00 -- -- -- 34,101 0.783 139,211 3.196

Width of Basin Floor (WFLOOR) = user ft -- 4.08 -- -- -- 33,720 0.774 141,924 3.258

Area of Basin Floor (AFLOOR) = user ft
 2 -- 4.17 -- -- -- 33,322 0.765 144,940 3.327

Volume of Basin Floor (VFLOOR) = user ft
 3 -- 4.25 -- -- -- 32,904 0.755 147,590 3.388

Depth of Main Basin (HMAIN) = user ft -- 4.33 -- -- -- 32,466 0.745 150,204 3.448

Length of Main Basin (LMAIN) = user ft -- 4.42 -- -- -- 32,005 0.735 153,106 3.515

Width of Main Basin (WMAIN) = user ft -- 4.50 -- -- -- 31,522 0.724 155,647 3.573

Area of Main Basin (AMAIN) = user ft
 2 -- 4.58 -- -- -- 31,010 0.712 158,148 3.631

Volume of Main Basin (VMAIN) = user ft
 3 -- 4.67 -- -- -- 30,463 0.699 160,914 3.694

Calculated Total Basin Volume (Vtotal) = user acre-feet -- 4.75 -- -- -- 29,887 0.686 163,328 3.749

-- 4.83 -- -- -- 29,259 0.672 165,694 3.804

-- 4.92 -- -- -- 28,588 0.656 168,297 3.864

-- 5.00 -- -- -- 27,845 0.639 170,554 3.915

-- 5.08 -- -- -- 27,013 0.620 172,749 3.966

-- 5.17 -- -- -- 26,058 0.598 175,137 4.021

-- 5.25 -- -- -- 24,880 0.571 177,175 4.067

-- 5.33 -- -- -- 23,005 0.528 179,090 4.111

-- 5.42 -- -- -- 21,507 0.494 181,093 4.157

-- 5.50 -- -- -- 20,969 0.481 182,792 4.196

-- 5.58 -- -- -- 20,533 0.471 184,452 4.234

-- 5.67 -- -- -- 20,080 0.461 186,280 4.276

-- 5.75 -- -- -- 19,385 0.445 187,858 4.313

-- 5.83 -- -- -- 19,068 0.438 189,396 4.348

-- 5.92 -- -- -- 19,068 0.438 191,113 4.387

-- 6.00 -- -- -- 19,068 0.438 192,638 4.422

-- 6.08 -- -- -- 19,068 0.438 194,163 4.457

-- 6.17 -- -- -- 19,068 0.438 195,880 4.497

-- 6.25 -- -- -- 19,068 0.438 197,405 4.532

-- 6.33 -- -- -- 19,068 0.438 198,930 4.567

-- 6.42 -- -- -- 19,068 0.438 200,647 4.606

-- 6.50 -- -- -- 19,068 0.438 202,172 4.641

-- 6.58 -- -- -- 19,068 0.438 203,697 4.676

-- 6.67 -- -- -- 19,068 0.438 205,414 4.716

-- 6.75 -- -- -- 19,068 0.438 206,939 4.751

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.
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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 UNDERGROUND DETENTION

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06.xlsm, Basin 12/28/2022, 2:59 PM

dsdlaforce
Callout
Update the percent imperviousness to account for converting Tract A from open space to a park & for the future overflow parking within basin C.



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

1.16 Zone 1 (WQCV) 1.16 Zone 1 (WQCV)

4.13 Zone 2 (EURV) 4.13 Zone 2 (EURV)

6.69 Zone 3 (100-year) 6.69 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 1.16 0.687 Filtration Media

Zone 2 (EURV) 4.13 2.605 Circular Orifice

Zone 3 (100-year) 6.69 1.430 Weir&Pipe (Restrict)

Total (all zones) 4.723

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

Underdrain Orifice Invert Depth = 0.75 ft (distance below the filtration media surface) Underdrain Orifice Area = 0.1 ft
2

Underdrain Orifice Diameter = 4.93 inches Underdrain Orifice Centroid = 0.21 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

Centroid of Lowest Orifice = N/A 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 = N/A ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

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

Orifice Plate: Orifice Area per Row = N/A sq. 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 (optional) 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) N/A N/A N/A N/A N/A N/A N/A N/A

Orifice Area (sq. inches) N/A N/A N/A N/A N/A N/A N/A N/A

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) N/A N/A N/A N/A N/A N/A N/A N/A

Orifice Area (sq. inches) N/A N/A N/A N/A N/A N/A N/A N/A

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

Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Invert of Vertical Orifice = 1.17 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A

Depth at top of Zone using Vertical Orifice = 4.13 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A

Vertical Orifice Diameter = 0.38 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 4.06 (July 2022)

CROSSROADS MIXED USE

POND 1 UNDERGROUND DETENTION

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 = 4.14 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.14 N/A

Overflow Weir Front Edge Length = 5.70 N/A feet Overflow Weir Slope Length = 2.91 N/A

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 9.68 N/A

Horiz. Length of Weir Sides = 2.91 N/A feet Overflow Grate Open Area w/o Debris = 11.54 N/A

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 5.77 N/A

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 = 1.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.19 N/A

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.54 N/A

Restrictor Plate Height Above Pipe Invert = 11.50 inches Half-Central Angle of Restrictor Plate on Pipe = 1.85 N/A

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

Spillway Invert Stage= 6.16 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.84 feet

Spillway Crest Length = 33.00 feet Stage at Top of Freeboard = 8.00 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.44 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 4.75 acre-ft

Max Ponding Depth of Target Storage Volume = 6.15 feet Discharge at Top of Freeboard = 62.84 cfs

Routed Hydrograph Results

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

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

CUHP Runoff Volume (acre-ft) = 0.687 3.293 2.407 3.122 3.696 4.394 5.058 5.833

Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.407 3.122 3.696 4.394 5.058 5.833

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 0.3 0.5 5.1 9.2 14.8
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.01 0.16 0.29 0.46

Peak Inflow Q (cfs) = N/A N/A 33.3 42.7 49.7 61.8 71.7 83.5

Peak Outflow Q (cfs) = 0.8 1.4 1.2 1.3 2.8 10.1 13.4 14.8

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 3.9 5.9 2.0 1.5 1.0

Structure Controlling Flow = Filtration Media Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.7 1.0 1.1

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 12 39 31 38 42 41 41 41

Time to Drain 99% of Inflow Volume (hours) = 12 40 33 39 43 43 43 44

Maximum Ponding Depth (ft) = 1.16 4.13 2.80 3.62 4.27 4.60 5.02 6.15

Area at Maximum Ponding Depth (acres) = 0.94 0.77 0.88 0.82 0.75 0.71 0.63 0.44
Maximum Volume Stored (acre-ft) = 0.696 3.297 2.195 2.883 3.403 3.638 3.928 4.484

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-Detention_v4-06.xlsm, Outlet Structure 12/28/2022, 3:00 PM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

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

Count_WQPlate = 0 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 1 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 117

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 281

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 414

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 363

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 428 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 461 0.84

WQ Plate Flow at 100yr depth = 0.00 0.97(diameter = 1-1/8 inches) 50 Year 503

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 616 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 672 1 Z2_Boolean

n*Cdo #1 = 0.74 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) Opening Message

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

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

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

Underdrain Q at 100yr depth = 1.65 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.01 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 2 1 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 1 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 0 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 1 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 4.06 (July 2022)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.39 0.04 1.25

0:15:00 0.00 0.00 3.46 5.62 6.96 4.67 5.89 5.69 8.36

0:20:00 0.00 0.00 12.83 16.99 20.01 12.66 14.80 15.76 20.62

0:25:00 0.00 0.00 26.94 35.34 41.95 26.44 30.57 32.65 42.44

0:30:00 0.00 0.00 33.30 42.69 49.70 52.46 60.93 67.51 88.01

0:35:00 0.00 0.00 31.75 40.04 46.24 61.83 71.65 83.54 108.32

0:40:00 0.00 0.00 28.76 35.78 41.26 60.15 69.62 81.73 105.76

0:45:00 0.00 0.00 25.24 31.76 36.81 54.48 62.96 75.48 97.70

0:50:00 0.00 0.00 22.08 28.32 32.53 49.25 56.81 68.18 88.41

0:55:00 0.00 0.00 19.37 24.91 28.73 43.27 49.85 60.62 78.63

1:00:00 0.00 0.00 17.17 22.01 25.61 37.64 43.31 53.86 69.88

1:05:00 0.00 0.00 15.76 20.18 23.73 33.08 38.03 48.24 62.68

1:10:00 0.00 0.00 14.15 18.82 22.31 29.32 33.64 41.85 54.29

1:15:00 0.00 0.00 12.58 17.18 20.93 26.15 29.93 36.21 46.84

1:20:00 0.00 0.00 11.18 15.31 18.94 22.83 26.07 30.49 39.31

1:25:00 0.00 0.00 9.82 13.47 16.35 19.64 22.38 25.23 32.44

1:30:00 0.00 0.00 8.59 11.88 14.02 16.49 18.74 20.67 26.49

1:35:00 0.00 0.00 7.63 10.64 12.22 13.63 15.45 16.69 21.29

1:40:00 0.00 0.00 7.11 9.47 11.22 11.37 12.85 13.51 17.17

1:45:00 0.00 0.00 6.88 8.60 10.60 10.09 11.39 11.68 14.80

1:50:00 0.00 0.00 6.73 7.98 10.16 9.28 10.46 10.53 13.28

1:55:00 0.00 0.00 6.06 7.51 9.68 8.74 9.85 9.74 12.24

2:00:00 0.00 0.00 5.38 7.00 8.94 8.35 9.41 9.17 11.49

2:05:00 0.00 0.00 4.29 5.61 7.16 6.74 7.58 7.28 9.11

2:10:00 0.00 0.00 3.29 4.28 5.47 5.12 5.76 5.45 6.80

2:15:00 0.00 0.00 2.52 3.28 4.17 3.90 4.38 4.10 5.11

2:20:00 0.00 0.00 1.92 2.49 3.15 2.95 3.32 3.11 3.88

2:25:00 0.00 0.00 1.45 1.87 2.35 2.21 2.49 2.35 2.92

2:30:00 0.00 0.00 1.08 1.37 1.74 1.63 1.84 1.75 2.17

DETENTION BASIN OUTLET STRUCTURE DESIGN

2:30:00 0.00 0.00 1.08 1.37 1.74 1.63 1.84 1.75 2.17

2:35:00 0.00 0.00 0.79 0.99 1.28 1.20 1.34 1.29 1.60

2:40:00 0.00 0.00 0.57 0.72 0.95 0.90 1.01 0.96 1.20

2:45:00 0.00 0.00 0.39 0.50 0.66 0.64 0.72 0.69 0.85

2:50:00 0.00 0.00 0.24 0.33 0.43 0.43 0.48 0.46 0.57

2:55:00 0.00 0.00 0.13 0.20 0.25 0.26 0.29 0.27 0.34

3:00:00 0.00 0.00 0.06 0.10 0.12 0.13 0.14 0.14 0.17

3:05:00 0.00 0.00 0.02 0.03 0.04 0.04 0.05 0.04 0.05

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Project:

Chamber Model - MC-7200

Units - Imperial

Number of Chambers - 731

Number of End Caps - 44

Voids in the stone (porosity) - 40 %

Base of Stone Elevation - 6287.47 ft

Amount of Stone Above Chambers - 12 in

Amount of Stone Below Chambers - 9 in

Area of system - 47670 sf  Min. Area - 

Height of 

System 

Incremental Single 

Chamber

Incremental 

Single End Cap

Incremental 

Chambers

Incremental 

End Cap

Incremental 

Stone

Incremental Ch, 

EC and Stone

Cumulative 

System Elevation Depth Elevation Area Area

(inches) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (feet) (feet) (feet) (ft2) (acres)

81 0.00 0.00 0.00 0.00 1589.00 1589.00 206903.58 6294.22 0.00 6287.47000 19068.00 0.4377

80 0.00 0.00 0.00 0.00 1589.00 1589.00 205314.58 6294.14 0.08 6287.55333 19068.00 0.4377

79 0.00 0.00 0.00 0.00 1589.00 1589.00 203725.58 6294.05 0.17 6287.63667 19068.00 0.4377

78 0.00 0.00 0.00 0.00 1589.00 1589.00 202136.58 6293.97 0.25 6287.72000 19068.00 0.4377

77 0.00 0.00 0.00 0.00 1589.00 1589.00 200547.58 6293.89 0.33 6287.80333 19068.00 0.4377

76 0.00 0.00 0.00 0.00 1589.00 1589.00 198958.58 6293.80 0.42 6287.88667 19068.00 0.4377

75 0.00 0.00 0.00 0.00 1589.00 1589.00 197369.58 6293.72 0.50 6287.97000 19068.00 0.4377

74 0.00 0.00 0.00 0.00 1589.00 1589.00 195780.58 6293.64 0.58 6288.05333 19068.00 0.4377

73 0.00 0.00 0.00 0.00 1589.00 1589.00 194191.58 6293.55 0.67 6288.13667 19068.00 0.4377

72 0.00 0.00 0.00 0.00 1589.00 1589.00 192602.58 6293.47 0.75 6288.22000 19068.00 0.4377

71 0.00 0.00 0.00 0.00 1589.00 1589.00 191013.58 6293.39 0.83 6288.30333 41371.38 0.9498

70 0.00 0.00 0.00 0.00 1589.00 1589.00 189424.58 6293.30 0.92 6288.38667 41254.86 0.9471

69 0.06 0.01 43.40 0.57 1571.41 1615.39 187835.58 6293.22 1.00 6288.47000 41182.44 0.9454

68 0.19 0.03 139.02 1.49 1532.79 1673.31 186220.20 6293.14 1.08 6288.55333 41104.14 0.9436

67 0.28 0.05 201.16 2.28 1507.63 1711.06 184546.89 6293.05 1.17 6288.63667 41017.10 0.9416

66 0.36 0.07 261.15 2.90 1483.38 1747.43 182835.83 6292.97 1.25 6288.72000 40929.93 0.9396

65 0.46 0.08 335.09 3.66 1453.50 1792.25 181088.40 6292.89 1.33 6288.80333 40841.83 0.9376

64 0.74 0.11 542.14 4.63 1370.29 1917.06 179296.15 6292.80 1.42 6288.88667 40744.01 0.9354

63 1.10 0.13 801.45 5.83 1266.09 2073.36 177379.09 6292.72 1.50 6288.97000 40640.42 0.9330

62 1.32 0.16 963.81 7.08 1200.64 2171.54 175305.72 6292.64 1.58 6289.05333 40531.05 0.9305

61 1.50 0.19 1095.21 8.30 1147.60 2251.11 173134.19 6292.55 1.67 6289.13667 40415.23 0.9278

60 1.65 0.22 1209.43 9.62 1101.38 2320.43 170883.08 6292.47 1.75 6289.22000 40293.48 0.9250

59 1.79 0.25 1311.39 10.87 1060.10 2382.35 168562.65 6292.39 1.83 6289.30333 40166.39 0.9221

58 1.92 0.28 1403.27 12.11 1022.85 2438.23 166180.30 6292.30 1.92 6289.38667 40025.56 0.9189

57 2.04 0.30 1489.37 13.28 987.94 2490.59 163742.07 6292.22 2.00 6289.47000 39891.71 0.9158

56 2.15 0.33 1568.23 14.41 955.94 2538.59 161251.48 6292.14 2.08 6289.55333 39744.30 0.9124

55 2.25 0.35 1643.07 15.60 925.53 2584.20 158712.90 6292.05 2.17 6289.63667 39590.57 0.9089

54 2.34 0.38 1712.84 16.88 897.11 2626.83 156128.70 6291.97 2.25 6289.72000 39430.43 0.9052

53 2.43 0.41 1778.85 18.00 870.26 2667.11 153501.86 6291.89 2.33 6289.80333 39259.55 0.9013

52 2.52 0.44 1841.43 19.40 844.67 2705.50 150834.75 6291.80 2.42 6289.88667 39088.69 0.8974

51 2.60 0.47 1901.02 20.63 820.34 2741.99 148129.25 6291.72 2.50 6289.97000 38907.23 0.8932

50 2.68 0.50 1957.92 21.79 797.12 2776.83 145387.27 6291.64 2.58 6290.05333 38718.06 0.8888

49 2.75 0.52 2012.13 22.91 774.98 2810.02 142610.44 6291.55 2.67 6290.13667 38516.65 0.8842

48 2.82 0.54 2063.93 23.96 753.84 2841.73 139800.42 6291.47 2.75 6290.22000 38314.58 0.8796

47 2.89 0.57 2113.62 24.94 733.58 2872.14 136958.68 6291.39 2.83 6290.30333 38103.12 0.8747

Crossroads Mixed Use

45260 sf  min. area

Stage Area DataStormTech MC-7200 Cumulative Storage Volumes

Click Here for Metric

Include Perimeter Stone in Calculations

Click for Stage Area Data

47 2.89 0.57 2113.62 24.94 733.58 2872.14 136958.68 6291.39 2.83 6290.30333 38103.12 0.8747

46 2.96 0.59 2161.10 25.89 714.20 2901.20 134086.55 6291.30 2.92 6290.38667 37882.42 0.8697

45 3.02 0.61 2206.72 26.84 695.57 2929.14 131185.35 6291.22 3.00 6290.47000 37653.39 0.8644

44 3.08 0.63 2250.48 27.81 677.68 2955.98 128256.21 6291.14 3.08 6290.55333 37416.22 0.8590

43 3.14 0.64 2292.62 28.30 660.63 2981.55 125300.24 6291.05 3.17 6290.63667 37168.80 0.8533

42 3.19 0.68 2333.18 29.80 643.81 3006.79 122318.69 6290.97 3.25 6290.72000 36912.26 0.8474

41 3.25 0.70 2372.11 30.79 627.84 3030.74 119311.89 6290.89 3.33 6290.80333 36646.04 0.8413

40 3.30 0.72 2409.61 31.79 612.44 3053.84 116281.15 6290.80 3.42 6290.88667 36368.88 0.8349

39 3.35 0.74 2445.65 32.72 597.65 3076.02 113227.32 6290.72 3.50 6290.97000 36081.49 0.8283

38 3.39 0.76 2480.36 33.64 583.40 3097.40 110151.30 6290.64 3.58 6291.05333 35778.60 0.8214

37 3.44 0.79 2513.80 34.56 569.65 3118.02 107053.90 6290.55 3.67 6291.13667 35471.74 0.8143

36 3.48 0.80 2545.99 35.32 556.48 3137.78 103935.88 6290.47 3.75 6291.22000 35149.65 0.8069

35 3.53 0.82 2577.04 36.08 543.75 3156.87 100798.10 6290.39 3.83 6291.30333 34814.35 0.7992

34 3.57 0.84 2606.87 36.89 531.49 3175.26 97641.23 6290.30 3.92 6291.38667 34465.62 0.7912

33 3.61 0.85 2635.68 37.46 519.75 3192.88 94465.97 6290.22 4.00 6291.47000 34100.80 0.7828

32 3.64 0.86 2663.38 37.82 508.52 3209.72 91273.09 6290.14 4.08 6291.55333 33720.27 0.7741

31 3.68 0.89 2690.04 39.14 497.33 3226.50 88063.36 6290.05 4.17 6291.63667 33321.92 0.7650

30 3.71 0.90 2715.66 39.79 486.82 3242.27 84836.86 6289.97 4.25 6291.72000 32903.83 0.7554

29 3.75 0.92 2740.29 40.36 476.74 3257.39 81594.59 6289.89 4.33 6291.80333 32466.00 0.7453

28 3.78 0.92 2763.91 40.47 467.25 3271.63 78337.20 6289.80 4.42 6291.88667 32005.36 0.7347

27 3.81 0.94 2786.61 41.51 457.75 3285.87 75065.57 6289.72 4.50 6291.97000 31521.99 0.7236

26 3.84 0.96 2808.28 42.08 448.86 3299.21 71779.70 6289.64 4.58 6292.05333 31010.39 0.7119

25 3.87 0.97 2829.09 42.62 440.32 3312.03 68480.49 6289.55 4.67 6292.13667 30463.04 0.6993

24 3.90 0.98 2849.00 43.18 432.13 3324.31 65168.46 6289.47 4.75 6292.22000 29887.06 0.6861

23 3.92 0.97 2868.04 42.73 424.69 3335.46 61844.15 6289.39 4.83 6292.30333 29258.73 0.6717

22 3.95 1.00 2886.19 44.14 416.87 3347.20 58508.69 6289.30 4.92 6292.38667 28588.23 0.6563

21 3.97 1.01 2903.49 44.49 409.81 3357.79 55161.49 6289.22 5.00 6292.47000 27845.14 0.6392

20 3.99 1.02 2920.00 44.90 403.04 3367.94 51803.70 6289.14 5.08 6292.55333 27013.27 0.6201

19 4.02 1.03 2935.64 45.33 396.61 3377.59 48435.76 6289.05 5.17 6292.63667 26058.45 0.5982

18 4.04 1.04 2950.47 45.70 390.53 3386.70 45058.18 6288.97 5.25 6292.72000 24880.38 0.5712

17 4.06 1.05 2964.52 46.04 384.78 3395.33 41671.47 6288.89 5.33 6292.80333 23004.76 0.5281

16 4.07 1.05 2977.77 46.38 379.34 3403.49 38276.14 6288.80 5.42 6292.88667 21506.96 0.4937

15 4.09 1.05 2990.16 46.22 374.45 3410.83 34872.65 6288.72 5.50 6292.97000 20969.19 0.4814

14 4.11 1.06 3001.99 46.49 369.61 3418.09 31461.83 6288.64 5.58 6293.05333 20532.72 0.4714

13 4.12 1.08 3013.25 47.32 364.77 3425.34 28043.73 6288.55 5.67 6293.13667 20079.69 0.4610

12 4.14 1.08 3023.81 47.64 360.42 3431.87 24618.39 6288.47 5.75 6293.22000 19384.63 0.4450

11 4.15 1.09 3033.63 47.88 356.40 3437.90 21186.52 6288.39 5.83 6293.30333 19068.00 0.4377

10 4.17 1.11 3049.01 48.68 349.92 3447.62 17748.62 6288.30 5.92 6293.38667 19068.00 0.4377

9 0.00 0.00 0.00 0.00 1589.00 1589.00 14301.00 6288.22 6.00 6293.47000 19068.00 0.4377

8 0.00 0.00 0.00 0.00 1589.00 1589.00 12712.00 6288.14 6.08 6293.55333 19068.00 0.4377

7 0.00 0.00 0.00 0.00 1589.00 1589.00 11123.00 6288.05 6.17 6293.63667 19068.00 0.4377

6 0.00 0.00 0.00 0.00 1589.00 1589.00 9534.00 6287.97 6.25 6293.72000 19068.00 0.4377

5 0.00 0.00 0.00 0.00 1589.00 1589.00 7945.00 6287.89 6.33 6293.80333 19068.00 0.4377

4 0.00 0.00 0.00 0.00 1589.00 1589.00 6356.00 6287.80 6.42 6293.88667 19068.00 0.4377

3 0.00 0.00 0.00 0.00 1589.00 1589.00 4767.00 6287.72 6.50 6293.97000 19068.00 0.4377

2 0.00 0.00 0.00 0.00 1589.00 1589.00 3178.00 6287.64 6.58 6294.05333 19068.00 0.4377

1 0.00 0.00 0.00 0.00 1589.00 1589.00 1589.00 6287.55 6.67 6294.13667 19068.00 0.4377

   6.75 6294.22000 19068.00 0.4377

   

   

Include Perimeter Stone in Calculations

Click for Stage Area Data

WQCV

30318 cu ft

EURV

143617 cu ft

5-YR

125583 cu ft

100-YR

195323 cu ft
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Worksheet Protected

INLET NAME DP3

URBAN

STREET

In Sump

CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

1.3

3.0

No Bypass Flow Received

0.0

0.0

Watershed Characteristics

Watershed Profile

Minor Storm Rainfall Input

Major Storm Rainfall Input

CALCULATED OUTPUT

1.3

3.0

N/A

N/A

Overland Length (ft)

INLET MANAGEMENT

Inlet Application (Street or Area)

Hydraulic Condition

Minor QKnown (cfs)

Major QKnown (cfs)

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Overland Slope (ft/ft)

Inlet Type

Bypass (Carry-Over) Flow from Upstream

Channel Slope (ft/ft)

Channel Length (ft)

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Site Type (Urban or Rural)



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 6.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 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 = 18.0 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 = 18.0 18.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.5 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

Version 4.06  Released August 2018

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

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

Crossroads Mixed Use

DP3

Proposed Inlet Calcs.xlsm, DP3 12/28/2022, 3:22 PM



 

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 = 5.1 5.1 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 = 0.34 0.34 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.65 0.65

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 = 4.4 4.4 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION

Version 4.06  Released August 2018

H-Vert
H-Curb

W

Lo (C)

Lo (G)

W o

WP

CDOT Type R Curb Opening

Override Depths

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.3 3.0 cfs

Proposed Inlet Calcs.xlsm, DP3 12/28/2022, 3:22 PM



3130 Verona Avenue • Buford, GA 30518 

(866) 888-8479 / (770) 932-2443 • Fax: (770) 932-2490

© Nyloplast Inlet Capacity Charts June 2012
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UNDERGROUND  DETENTION DETAILS 
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FINAL DRAINAGE REPORT 

 CROSSROADS MIXED USE FILING NO. 1  

UNDERGROUND DETENTION  

– PROPOSED DRAINAGE MAP 
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DS DS DS DS DS

DS
DS

DS

DS DS DS

W

DS

DS

DS
DS DS

CROSSROADS MIXED USE FILING NO. 1
FOR UNDERGROUND DETENTION (UGD)
PROPOSED UGD CONDITIONS DRAINAGE MAP

212 N. WAHSATCH AVE., STE 305
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

dsdlaforce
Text Box
Show proposed contours.

dsdlaforce
Callout
Adjust basin boundaries accordingly



V1_Drainage Letter.pdf Markup Summary

Subject: Text Box
Page Label: 1
Author: Carlos
Date: 1/12/2023 9:42:27 AM
Length: 0
Area: 0
Volume: 0

Please add "PCD File No. CDR-23-002"

Carlos (1)

Subject: Text Box
Page Label: 4
Author: dsdlaforce
Date: 1/19/2023 10:05:58 AM
Length: 0
Area: 0
Volume: 0

Include the four step process based on proposed
design.  What was described in the Fil 1 FDR is no
longer applicable.

Reminder:  
a. For step 3 provide clarification regarding water
quality implementation.  Pg 29 identifies the
WQCV storage while the deviation also identifies
TSS removal.  Section I.7.1.C allows for both.
Clarify if both WQCV and TSS is being
implemented.  For TSS identify the provided rate
vs criteria.

b. Per step 4 description it seems the appropriate
narrative is to  describe the specialized bmp you
are proposing.  Also provide a summary regarding
the approved deviation for the underground
detention/WQ.  [Include the reference PCD File
No. DEV221]

dsdlaforce (9)

Subject: Highlight
Page Label: 4
Author: dsdlaforce
Date: 1/19/2023 8:40:17 AM
Length: 0
Area: 0
Volume: 0

 WQ pond

Subject: Callout
Page Label: 4
Author: dsdlaforce
Date: 1/19/2023 8:41:43 AM
Length: 0
Area: 0
Volume: 0

Clarify.  This project is replacing the EDB with
underground detention w/ underground water
quality.  This does not seem to apply.

Subject: Image
Page Label: 4
Author: dsdlaforce
Date: 1/19/2023 8:59:04 AM
Length: 0
Area: 0
Volume: 0

1 

212 N. Wahsatch Avenue, Suite 305 

Colorado Springs, CO  80903 

(719) 955-5485 

Project #18-003 
D File No.  

Please add "PCD File No. CDR-23-002"

4 

l Drainage Report for Crossroads Mixed Use Filing No.1 (FDR-CMU); 

acts are anticipated to the downstream improvements or facilities with the 

letter.   

reek Drainage Basin. Drainage fees were paid at the time of platting as Tract A of 

iling No. 1 (Reception No. 222714975), therefore no additional Drainage Bridge 

 required.  See Appendix of the “Crossroads Mixed Use Filing No.1”, approved 

vil Consultants, Inc, for previously paid drainage and bridge fees.   

Inc. 

11-18-2201-04-23

Include the four step process based on proposed design.  What was
described in the Fil 1 FDR is no longer applicable.

Reminder:  
a. For step 3 provide clarification regarding water quality
implementation.  Pg 29 identifies the WQCV storage while the
deviation also identifies TSS removal.  Section I.7.1.C allows for
both. Clarify if both WQCV and TSS is being implemented.  For TSS
identify the provided rate vs criteria.

b. Per step 4 description it seems the appropriate narrative is to 
describe the specialized bmp you are proposing.  Also provide a
summary regarding the approved deviation for the underground
detention/WQ.  [Include the reference PCD File No. DEV221]

underground detent

 and WQ pond imp

derground  Detent

for this site. This d

an XK Baysaver vault which is part of the underground detention infrastructure. See 

ed drainage map and underground detention details in the appendix.  

 Point 3 (Q5=1.3 cfs, Q100=3.0 cfs) total runoff generated by Basin C. Basin C (Q5=1.3 

00=3.0 cfs) contains 0.55 acres of park/playground area, access road and future parking lot

face runoff sheet flows to Design Point 3 (Q5=1.3 cfs, Q100=3.0 cfs) and will captured by

ed 5’ CDOT Type R sump inlet. The captured flow shall be routed via a proposed 15” RCP

ipe PR23 (Q5=1.3 cfs, Q100=3.0 cfs). These flows are routed to a proposed Type 1 

e. The cumulative flows from PR15 (48” RCP FDR-CMU, Q5=48.0 cfs, Q100=93.7 cfs) 

16 (24” RCP FDR-CMU, Q5=10.8 cfs, Q100=19.6 cfs) are routed via a proposed 54” RCP

Q5=57.0 cfs, Q100=110.1 cfs) to a Type 1 manhole. The cumulative flows from Lot 11 

PR21 (30” RCP FDR-AC, Q5=2.1 cfs, Q100=4.2 cfs) and PR17 are routed via a proposed 

P PR22 (Q5=56.5 cfs, Q100=109.4 cfs) to a Type 1 manhole. The cumulative flows from 

nd PR22 are routed via a proposed 54” RCP PR22 (Q5=56.5 cfs, Q100=109.4 cfs) to an X

er vault which is part of the underground detention infrastructure. See proposed drainage 

d underground detention details in the appendix.  

m and WQ pond improvements shall be installed per the Crossroads Mixed Use Filing No.

Underground  Detention construction plans. No additional storm sewer improvements are 

ed for this site. This drainage letter includes the previously approved Proposed Drainage M

ainage Report for Crossroads Mixed Use Filing No.1 (FDR-CMU) and Final Drainage 

 for Aura at Crossroads (FDR-AC).  

Clarify.  This project
is replacing the EDB
with underground
detention w/
underground water
quality.  This does not
seem to apply.

.3 

 lot. 

d by a 

CP 

fs) 

RCP 

 

sed 

om 

n XK 

e 

No.1 

re 

e Map 

age 

 as 

MU); 

he 

s Tract A of 

age Bridge 

 approved 



Subject: Text Box
Page Label: 4
Author: dsdlaforce
Date: 1/19/2023 11:38:37 AM
Length: 0
Area: 0
Volume: 0

Provide an engineering cost estimate for the
underground detention.

Subject: Text Box
Page Label: 9
Author: dsdlaforce
Date: 1/18/2023 4:01:43 PM
Length: 0
Area: 0
Volume: 0

Remove Plat document.

Subject: Callout
Page Label: 24
Author: dsdlaforce
Date: 1/19/2023 9:27:51 AM
Length: 0
Area: 0
Volume: 0

Update the percent imperviousness to account for
converting Tract A from open space to a park & for
the future overflow parking within basin C.

Subject: Text Box
Page Label: [1] DM
Author: dsdlaforce
Date: 1/19/2023 1:39:26 PM
Length: 0
Area: 0
Volume: 0

Show proposed contours.

Subject: Callout
Page Label: [1] DM
Author: dsdlaforce
Date: 1/23/2023 3:16:56 PM
Length: 0
Area: 0
Volume: 0

Adjust basin boundaries accordingly

CP storm pipe PR25 (Q5=1.1 cfs, Q100=4.7 cfs). These flows are routed to a 

1 manhole. See proposed drainage map in the appendix.  

 (Q5=0.8 cfs, Q100=3.2cfs) total runoff generated by Basin B and adjacent planned  

Basin B (Q5=0.4 cfs, Q100=2.3cfs) contains  1.13 acres of park/playground area and 

 adjacent planned landscaped area of Lot 11 DP15 (FDR-AC, Q5=0.47 cfs, 

 The combined surface runoff sheet flows to Design Point 2 (Q5=0.8 cfs, Q100=3.2 

ptured by a proposed 2’x2’ ADS area inlet. The captured flow shall be routed via a 

CP storm pipe PR26 (Q5=0.8 cfs, Q100=3.2 cfs). These flows are routed to a 

1 manhole. The cumulative flows from PR26, PR25 and PR19 (48” RCP FDR-AC, 

Provide an engineering cost estimate for the
underground detention.

 

 

 

 

 

 

 

 

 

 

 

 

CROSSROADS MIXED USE FILING NO. 1  

-PLAT 

 

Remove Plat document.

Depth Increment = 0.50 ft

6287.47 Media Surface -- 0.00 -- -- --

 Type = SF -- 0.08 -- -- --

 Area = 32.20 acres -- 0.17 -- -- --

ength = 1,725 ft -- 0.25 -- -- --

ntroid = 1,000 ft -- 0.33 -- -- --

Slope = 0.006 ft/ft -- 0.42 -- -- --

sness = 78.67% percent -- 0.50 -- -- --

oup A = 95.4% percent -- 0.58 -- -- --

oup B = 4.6% percent -- 0.67 -- -- --

s C/D = 0.0% percent -- 0.75 -- -- --

 Time = 12.0 hours -- 0.83 -- -- --

epths = User Input -- 0.92 -- -- --

-- 1.00 -- -- --

-- 1.08 -- -- --

Optional User Overrides -- 1.17 -- -- --

WQCV) = 0.687 acre-feet acre-feet -- 1.25 -- -- --

EURV) = 3.293 acre-feet acre-feet -- 1.33 -- -- --

9 in.) = 2.407 acre-feet 1.19 inches -- 1.42 -- -- --

5 in.) = 3.122 acre-feet 1.50 inches -- 1.50 -- -- --

5 in.) = 3.696 acre-feet 1.75 inches -- 1.58 -- -- --

2 in.) = 4.394 acre-feet 2.00 inches -- 1.67 -- -- --

bove including 1-hour rainfall

rate runoff hydrographs using 

an Hydrograph Procedure.

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft
 2
)

Width 

(ft)

e Zone Configuration (Retention Pond)

Update the percent
imperviousness to account for
converting Tract A from open
space to a park & for the future
overflow parking within basin C.

Show proposed contours.

Adjust basin
boundaries
accordingly


