
SD-1 

Cold Spring Ranch  
Storm Drainage 

 
Design Criteria: 

 

 Commercial Areas 1, 2, & 3 and VHD #1 & VHD #2 are to 

detain and release at a rate of 0.2 cubic feet per second per 

acre (cfs/ac) per Lehi City’s storm drain design 

requirements. A 100 year 24 hour storm is to be to be used 

for sizing detention areas and a 10 year 24 hour storm is to 

be used for pipe sizing. The rational method will be used. 

Refer to Appendix A for rainfall intensity duration 

frequency curves used for this study. 

  

 No sumps to be used. 

 

 Minimum pipe size: 12” 

 

 Pipe Type: ADS for pipes less than 36” and two feet or 

more of cover. 

RCP for pipes less than 36” and less than two feet of cover 

  RCP for pipes 36” and larger (refer to Lehi City Design 

Standards Section 9.07) 

   

 

Summary of Results: 

 

 Onsite detention will be utilized on Commercial Areas #1, 

#2, #3, VHD #1, and VHD #2. The calculations for these 

detention areas will be provided with final site design. The 

remainder of the undetained storm water will be conveyed 

to three detention ponds (Detention Pond #1, Detention 

Pond #2, and Detention Pond #3) that will discharge to the 

Jordan River at a rate of 0.2 cfs/ac.  Refer to sheets SD-2 

through SD-4 for sizing calculations for Detention Ponds 

#1, #2, and #3 and SD-5 for a summary of pipe sizing 

calculations. SD-6 is an exhibit showing the location of all 

pipes and ponds in Cold Spring Ranch. 

 

 

 

 

 

 

 

 

 

 



Date:

Project #:

Prepared By: BT
Revisions: 1/26/2017

Design Criteria

Intensity Table: NOAA

Return Period: 100 year

Allowable Discharge: 0.20 cfs/Ac

Allowable Discharges

Storm Drain Discharge: 1.14               cfs

Sump Infiltration: 0.00 cfs

Total Discharge: 1.14              cfs

Weighted "C" Value

Surface Type Area (ac) C*A

High Density #4 5.72 0.65 3.72

Other 0 0.00 0.00

Totals 5.72 3.72

Weighted "C" Value 0.65

Drainage Calculations

Duration Intensity Depth Area Rainfall Accumulated Discharge Required

Flow Storage

min in/hr in Ac cfs cf cf cf

5.0 6.22 0.52 0.65 5.72 23.14 6,942 1.14 343 6,599

10.0 4.73 0.79 0.65 5.72 17.60 10,559 1.14 687 9,872

15.0 3.90 0.98 0.65 5.72 14.51 13,059 1.14 1,030 12,029

30.0 2.63 1.32 0.65 5.72 9.78 17,613 1.14 2,061 15,552

60.0 1.63 1.63 0.65 5.72 6.06 21,832 1.14 4,121 17,711

120.0 0.88 1.76 0.65 5.72 3.28 23,600 1.14 8,242 15,358

180.0 0.59 1.78 0.65 5.72 2.20 23,787 1.14 12,364 11,424

360.0 0.32 1.89 0.65 5.72 1.17 25,314 1.14 24,727 587

720.0 0.18 2.12 0.65 5.72 0.66 28,448 1.14 49,454 -21,006

1440.0 0.09 2.16 0.65 5.72 0.33 28,931 1.14 98,908 -69,978

Maximum Storage Requirement: 17,711 cf

Detention Basin Design

Total Storage Requirement: 17,711 cf

Notes / Details

cfs

Runoff C Allowable

Discharge

Storm Drainage December 5, 2016

Calculations

Detention Pond #1

Detention Pond Calculations

"C" Value

SD-2



Date:

Project #:

Prepared By: BT
Revisions: 1/25/2017

Design Criteria

Intensity Table: NOAA

Return Period: 100 year

Allowable Discharge: 0.20 cfs/Ac

Allowable Discharges

Storm Drain Discharge: 32.31            cfs

Sump Infiltration: 0.00 cfs

Total Discharge: 32.31            cfs

Weighted "C" Value

Surface Type Area (ac) C*A

HD #1 & HD #5 22.07 0.65 14.35

Medium Density (Excludes MD #2) 50.54 0.55 27.80

Low Density 22.85 0.40 9.14

Open Space 56.72 0.20 11.34

ROW 9.39 0.72 6.76

Totals 161.57 69.39

Weighted "C" Value 0.43

Drainage Calculations

Duration Intensity Depth Area Rainfall Accumulated Discharge Required

Flow Storage

min in/hr in Ac cfs cf cf cf

5.0 6.22 0.52 0.43 161.57 431.58 129,474 32.31 9,694 119,780

10.0 4.73 0.79 0.43 161.57 328.20 196,918 32.31 19,389 177,529

15.0 3.90 0.98 0.43 161.57 270.61 243,545 32.31 29,083 214,462

30.0 2.63 1.32 0.43 161.57 182.49 328,473 32.31 58,166 270,308

60.0 1.63 1.63 0.43 161.57 113.10 407,157 32.31 116,331 290,826

120.0 0.88 1.76 0.43 161.57 61.13 440,129 32.31 232,663 207,467

180.0 0.59 1.78 0.43 161.57 41.08 443,626 32.31 348,994 94,632

360.0 0.32 1.89 0.43 161.57 21.86 472,102 32.31 697,988 -225,886

720.0 0.18 2.12 0.43 161.57 12.28 530,553 32.31 1,395,976 -865,423

1440.0 0.09 2.16 0.43 161.57 6.24 539,546 32.31 2,791,953 -2,252,407

Maximum Storage Requirement: 290,826 cf

Detention Basin Design

Total Storage Requirement: 290,826 cf

Notes / Details

Runoff C Allowable

Discharge

Storm Drainage December 5, 2016

Calculations

Detention Pond #2

Detention Pond Calculations

"C" Value

cfs

SD-3



Date:

Project #:

Prepared By: BT
Revisions:

Design Criteria

Intensity Table: NOAA

Return Period: 100 year

Allowable Discharge: 0.20 cfs/Ac

Allowable Discharges

Storm Drain Discharge: 8.31               cfs

Sump Infiltration: 0.00 cfs

Total Discharge: 8.31              cfs

Weighted "C" Value

Surface Type Area (ac) C*A

HD #2 & HD #3 and a Portion of HD #4 18.28 0.65 11.88

MD #2 20.43 0.55 11.24

Open Space 2.83 0.20 0.57
ROW 1.71 0.72 1.23

Totals 41.53 23.68

Weighted "C" Value 0.57

Drainage Calculations

Duration Intensity Depth Area Rainfall Accumulated Discharge Required

Flow Storage

min in/hr in Ac cfs cf cf cf

5.0 6.22 0.52 0.57 41.53 147.30 44,189 8.31 2,492 41,697

10.0 4.73 0.79 0.57 41.53 112.01 67,207 8.31 4,984 62,223

15.0 3.90 0.98 0.57 41.53 92.36 83,121 8.31 7,476 75,645

30.0 2.63 1.32 0.57 41.53 62.28 112,106 8.31 14,951 97,155

60.0 1.63 1.63 0.57 41.53 38.60 138,961 8.31 29,903 109,058

120.0 0.88 1.76 0.57 41.53 20.86 150,214 8.31 59,806 90,408

180.0 0.59 1.78 0.57 41.53 14.02 151,408 8.31 89,709 61,699

360.0 0.32 1.89 0.57 41.53 7.46 161,126 8.31 179,417 -18,291

720.0 0.18 2.12 0.57 41.53 4.19 181,075 8.31 358,835 -177,759

1440.0 0.09 2.16 0.57 41.53 2.13 184,144 8.31 717,670 -533,525

Maximum Storage Requirement: 109,058 cf

Detention Basin Design

Total Storage Requirement: 109,058 cf

Notes / Details

Runoff C Allowable

Discharge

Storm Drainage January 25, 2017

Calculations

Detention Pond #3

Detention Pond Calculations

"C" Value

cfs

SD-4



Pipe Sizing Calculations

Pipe 

Number

Overland Time 

(min)

Upstream Pipe 

Distance (ft)

Average Pipe 

Speed (ft/s)

Pipe Time 

(min)

Total Time of 

Concentration 

(min)

10-year Rainfall 

Intensity (in/hr)

Contributing 

Area (ac)

Weighted 

C-Value

Peak Flow 

(cfs)

Additional 

flow (cfs)

Total Peak 

Flow (cfs)

Pipe 

Diameter 

(in)

Minimum/Existing 

Slope (%)

Pipe 

Velocity 

(ft/s)

Pipe 

Capacity 

(cfs)

13 15 0 3.0 0 15 2.00 1.80 0.57 2.07 5.88 7.95 18 0.60% 4.62 8.16 Okay

12 15 736 3.0 4 19 1.82 15.10 0.57 15.80 5.88 21.67 24 0.95% 7.04 22.11 Okay

11 25 0 3.0 0 25 1.56 20.43 0.57 18.32 0.00 18.32 24 0.70% 6.04 18.98 Okay

10 25 1848 3.0 10 35 1.26 35.53 0.57 25.73 5.88 31.61 30 0.60% 6.49 31.86 Okay

9 15 0 3.0 0 15 2.00 1.88 0.43 1.62 3.97 5.59 12 2.50% 7.19 5.65 Okay

8 15 882 3.0 5 20 1.78 3.84 0.43 2.96 7.46 10.42 18 1.00% 5.96 10.53 Okay

7 15 1544 3.0 9 24 1.60 11.33 0.43 7.84 7.46 15.31 24 0.50% 5.11 16.04 Okay

6 15 2447 3.0 14 29 1.38 16.38 0.43 9.78 7.46 17.25 24 0.60% 5.59 17.57 Okay

5 20 0 3.0 0 20 1.78 12.21 0.43 9.41 0.00 9.41 18 0.80% 5.33 9.42 Okay

4 20 2716 3.0 15 35 1.26 28.59 0.43 15.59 7.46 23.06 30 0.35% 4.96 24.33 Okay

3 25 3758 3.0 21 46 1.07 54.96 0.43 25.45 7.46 32.92 30 0.65% 6.75 33.16 Okay

2 25 0 3.0 0 25 1.56 21.49 0.43 14.51 0.00 14.51 24 0.45% 4.84 15.22 Okay

1 30 4881 3.0 27 57 0.88 99.30 0.43 37.83 7.46 45.29 36 0.50% 6.69 47.29 Okay

Notes

1. All pipes sized to accommodate the 10-year storm event using Manning's equation.

2. Assumptions include overland times, pipe speed of 3 ft/s, and weighted c-values based on the pond sizing calculations.

SD-5
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FLOOD ZONE

AE/X

MD #5

MD #4

LD #1

HD #5

HD #1

VHD #1

HD #
2

HD #4

MD #1

HD #3

MD #3

MD #2

DETENTION POND #1

RED'D VOLUME: 0.41 AC. FT.

DETENTION POND #2

RED'D VOLUME: 6.68 AC. FT.

PIPE #1

36" @ 0.50%

PIPE #11

24" @ 0.70%

PIPE #2

24" @ 0.45%

PIPE #3

30" @ 0.65%

PIPE #12

24" @ 0.95%

PIPE #6

24" @ 0.60%

PIPE #4

30" @ 0.35%

PIPE #5

18" @ 0.80%

PIPE #7

24" @ 0.50%

#8 18" @ 1.00%

PIPE #13

18" @ 0.60%

PIPE #9

12" @ 0.33%

VHD #2

COMMERCIAL #1

COMMERCIAL #2
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3

DETENTION POND #3

RED'D VOLUME: 2.50 AC. FT.

PIPE #10

30" @ 0.60%
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Appendix A – Rainfall Intensity Duration Frequency Curves from 

NOAA 

 

 

 

 

 

 

 

 

 

 










