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1.0 INTRODUCTION 

The Bobcat Ridge development is part of the master planned “Summit Village” core of Powder 

Mountain. Bobcat ridge is located on the south eastern part of “The Saddle” which Summit Village 

sits upon and is composed of 48 parcels. Talisman Civil Consultants, LLC was tasked to perform 

the planimetric and utility design for Bobcat Ridge. In addition to the planimetric layout of dry 

utilities, modeling software was integrated into the design process for wet utilities to dictate design 

and validate functionality. Models have been prepared for the following: 

• Storm Drain System 

 

2.0 METHODOLOGY 

The hydraulic model for the storm drain system was developed using Bentley Haestad 

SewerGEMS modeling software. Unique parcel identities from Langvardt land use layout were 

utilized in the modeling process. CAD Design documents and modeling design information and 

nomenclature has been synchronized. This ensures the models accurately reflect the CAD utility 

designs. Weber County Municipal Code Title 40 for storm drainage. 

The storm water model utilizes SCS curve number methodology.   

• The Soil Conservation Service Method (commonly known as SCS or TR-55 Method) 

was used for analyzing the hydrology of site.  

• The basis of the curve number method is the empirical relationship between the 

retention (rainfall not converted into runoff) and runoff properties of the watershed and 

the rainfall. It accounts for most runoff producing watershed characteristics: soil type, 

land use/treatment, surface condition, and antecedent moisture condition. 

• Composite Curve Numbers (CN Values) were developed by reviewing impervious, and 

pervious areas. 

TCC utilized the following approach to calculate times of concentration: 

• All catch basins have a minimum time of concentration of 10 minutes. 

• The following time of concentration equation was used: T=1.8*(1.1-c)D0.5/S1/3 

o T is the time of concentration in minutes 

o Where C is a weighted dimensionless runoff coefficient based on hydrologic 

criteria of the site 

o D is the longest length of flow (ft) 

o S is the slope (ft/ft) 

Precipitation intensity from NOAA Atlas 14 was used utilizing a latitude and longitude 

corresponding to Powder Mountain, Utah. The precipitation data was used to created SCS Type II 

storm distribution hydrograph curves. The NOAA precipitation data and hydrographs utilized in 

the model can be found in Appendix A.  
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Table 1 – NOAA Atlas 14 Eden Utah Precipitation Data 

24 Hour 

Storm 

1 Year 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

Rainfall 

(in) 

2.34 2.88 2.52 3.47 4.66 5.20 5.76 

 

 

3.0 ANALYSIS 

Capacity requirements of the storm drain design are based on the Weber County Municipal Code 

Title 40 – Storm Drainage, and future build out conditions of Summit Village. To perform the 

drainage analysis, the development site has been divided into tributary areas of development. 

Existing impervious infrastructure was considered and an assumption of 4,500 square feet of 

impervious area planned parcel was incorporated into the analysis. This results in greater surface 

conveyance and ultimately, a more conservative model. An analysis has been performed on both 

the 10 year and 100 year storm events.  

The SCS Type II unit hydrograph shows a sharp peak midway through the 24-hour storm duration. 

Because the of the utilization of these hydrographs in the model, run off peaks at 12 hours (720 

minutes), or shortly thereafter. This is a critical time period for the system because it is during or 

shortly after this peak that the system is subject to the greatest flows and pipe capacities fully 

stressed, particularly in areas with significant amounts of impervious area. It is this peak time that 

dictates the conduit sizes. This peak is short, and flows subside within 0.5 hours.  

A pre/post development flow rate analysis was performed to see whether the impervious area 

added due to the Bobcat Ridge development would have a statistically significant impact on 

naturally occurring flow rates.  

3.0 SUMMARY OF RESULTS 
 

Storm water is mitigated through a series of both drainage ditches and storm drain conduits. 

Conduits ranging from 18” to 24” have been implemented along Summit Pass, with 15” laterals to 

convey water from the catch basins to the main lines. The remainder of storm water mitigation 

along White Pine Road, Aspen Drive, and Meadow Drive is performed by a series of drainage 

ditches and culverts. 

The conduits are sized for buildout conditions of Summit Village and adequately convey 10-year 

storm flows. The drainage ditches adequately convey the remainder of storm flows. Approximately 

1/3rd of the development (Summit Pass, Aspen Drive) discharge down Lefty’s Canyon, while the 

remaining 2/3rds of the development (White Pine Drive and Meadow Drive) discharge down 

Gertsen Canyon. While the pre/post flow rate analysis naturally shows an increase in post 

development discharge, the Bobcat Ridge development alone was found to not significantly impact 

the pre-developed discharge rates of the Lefty’s and Gertsen Canyon tributary areas as a whole, 

and no storm water detention is required. However, storm water detention requirements may be 

subject to change as future development occurs.  
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Outlet ID
Storm 

(years)

Pre-Developed 

Peak 

Discharge Rate 

(cfs)

Post Developed 

Peak 

DischargeRate 

(cfs)

10 12.88 20.51

100 26.43 31.30

10 1.00 1.75

100 2.03 2.84

10 16.68 26.59

100 34.06 44.16

10 4.89 7.51

100 9.63 12.77

10 7.18 10.10

100 14.53 18.42

Outlet 1

Outlet 2

Outlet 3

Outlet 4

Outlet 5

Table 2 – Flow Rate Analysis Results 

 

 

 

 

 

 

 

 

 

See Appendix A for exhibits and model results regarding the storm drain system. 
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FlexTable: Catch Basin Table
Current Time:  720.00 min

Flow (Captured)
(cfs)

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

2.158,531.008,536.00CB-BR-Culvert 1
21.248,454.028,459.02CB-BR-Culvert 2
2.538,605.468,609.65CB-SP-6
5.398,597.788,602.02CB-SP-12
8.478,585.888,590.18CB-SP-19
4.068,583.178,586.92CB-WP-4

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/16/2018

Bentley SewerGEMS CONNECT Edition
[10.00.00.40]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterStorm Drain BR.stsw
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FlexTable: Catchment Table
Current Time:  720.00 min

SCS CNFlow (Total 
Out)
(cfs)

Time of 
Concentration

(min)

Area (User 
Defined)

(ft²)

Outflow ElementLabel

97.0002.1910.00021,868.000CB-BR-Culvert 1CM-BR-Culveret 1
78.00021.5110.000366,604.000CB-BR-Culvert 2CM-BR-Culvert 2
80.0002.5710.00040,441.000CB-SP-6CM-SP-6
80.0005.4710.00086,058.000CB-SP-12CM-SP-12
80.0008.5910.000135,300.000CB-SP-19CM-SP-19
80.0004.1210.00064,828.000CB-WP-4CM-WP-4

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/16/2018

Bentley SewerGEMS CONNECT Edition
[10.00.00.40]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterStorm Drain BR.stsw
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FlexTable: Conduit Table
Current Time:  720.00 min

Flow / 
Capacity 
(Design)

(%)

Flow
(cfs)

MaterialDiameter
(in)

Length 
(Scaled)

(ft)

Label

12.02.55Concrete18.0219.2CO-234
41.37.98Concrete18.0351.8CO-235
83.526.59Concrete18.0115.0BR Culvert 2
90.416.48Concrete21.0204.8CO-2
83.720.53Concrete24.0113.2CO-228

10.726.59
Rough channel, 
with grass42.0247.3Aspen Drive Ditch 2

0.41.07
Rough channel, 
with grass42.0366.5BR Culvert 1

0.61.65
Rough channel, 
with grass42.0779.3Meadow Drive Ditch 1

0.00.01
Rough channel, 
with grass42.0562.4White Pine Drive Ditch 1

0.00.00
Rough channel, 
with grass42.0372.7White Pine Drive Ditch 2

0.00.00
Rough channel, 
with grass42.0326.3Aspen Drive Ditch 1

1.85.36
Rough channel, 
with grass42.0943.2Aspen Drive Ditch 3

0.0-0.03
Rough channel, 
with grass42.0264.2Aspen Drive Ditch 2

0.40.97
Rough channel, 
with grass42.0522.3White Pine Drive Ditch 3

0.00.04
Rough channel, 
with grass42.0674.3Bobcat Drive Ditch 1

2.58.45
Rough channel, 
with grass42.0350.7Bobcat Drive Ditch 2

4.28.88
Rough channel, 
with grass42.0420.5Meadow Drive Ditch 2

3.67.51
Rough channel, 
with grass42.018.3Meadow Drive Ditch 3

6.416.24Rough channel, 
with grass

42.0819.9Back Lot Ditch 1

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/16/2018

Bentley SewerGEMS CONNECT Edition
[10.00.00.40]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterStorm Drain BR.stsw
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Storm Data Detailed Report:  10 Year Storm

Element Details

449ID Notes

10 Year 

Storm
Label

10 year Storm

10 year 

Storm
Label

min1,440.000End Time

years10Return Event in4.0Depth

min0.000Start Time CumulativeStorm Event Depth Type

min6.000Increment

10 year Storm

Depth

(in)

Depth

(in)

Depth

(in)

Depth

(in)

Depth

(in)

Time

(min)

0.00.00.00.00.00.000

0.00.00.00.00.030.000

0.10.10.10.00.060.000

0.10.10.10.10.190.000

0.10.10.10.10.1120.000

0.10.10.10.10.1150.000

0.20.20.10.10.1180.000

0.20.20.20.20.2210.000

0.20.20.20.20.2240.000

0.20.20.20.20.2270.000

0.30.30.30.30.3300.000

0.30.30.30.30.3330.000

0.30.30.30.30.3360.000

0.40.40.40.40.4390.000

0.40.40.40.40.4420.000

0.50.50.50.40.4450.000

0.50.50.50.50.5480.000

0.60.60.50.50.5510.000

0.60.60.60.60.6540.000

0.70.70.70.70.6570.000

0.80.80.80.70.7600.000

0.90.90.90.80.8630.000

1.11.01.01.00.9660.000

2.31.71.41.21.1690.000

2.92.82.82.72.6720.000

3.03.03.03.02.9750.000

3.23.13.13.13.1780.000

3.23.23.23.23.2810.000

3.33.33.33.33.3840.000

3.43.43.43.33.3870.000

3.43.43.43.43.4900.000

3.53.53.53.53.4930.000

3.53.53.53.53.5960.000

3.63.63.63.53.5990.000

3.63.63.63.63.61,020.000
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Storm Data Detailed Report:  10 Year Storm

10 year Storm

Depth

(in)

Depth

(in)

Depth

(in)

Depth

(in)

Depth

(in)

Time

(min)

3.63.63.63.63.61,050.000

3.73.73.73.73.71,080.000

3.73.73.73.73.71,110.000

3.73.73.73.73.71,140.000

3.83.83.83.83.81,170.000

3.83.83.83.83.81,200.000

3.83.83.83.83.81,230.000

3.83.83.83.83.81,260.000

3.93.93.93.93.91,290.000

3.93.93.93.93.91,320.000

3.93.93.93.93.91,350.000

3.93.93.93.93.91,380.000

4.04.04.04.03.91,410.000

(N/A)(N/A)(N/A)(N/A)4.01,440.000

10 year Storm

D
e
p
th

 (
in

)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

Time (min)

1,400.0001,200.0001,000.000800.000600.000400.000200.0000.000
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Storm Data Detailed Report:  100 Year Storm

Element Details

450ID Notes

100 Year 

Storm
Label

100 Year Storm

100 Year 

Storm
Label

min1,440.000End Time

years100Return Event in5.8Depth

min0.000Start Time CumulativeStorm Event Depth Type

min6.000Increment

100 Year Storm

Depth

(in)

Depth

(in)

Depth

(in)

Depth

(in)

Depth

(in)

Time

(min)

0.00.00.00.00.00.000

0.10.00.00.00.030.000

0.10.10.10.10.160.000

0.10.10.10.10.190.000

0.20.10.10.10.1120.000

0.20.20.20.20.2150.000

0.20.20.20.20.2180.000

0.30.30.30.20.2210.000

0.30.30.30.30.3240.000

0.40.30.30.30.3270.000

0.40.40.40.40.4300.000

0.50.40.40.40.4330.000

0.50.50.50.50.5360.000

0.60.50.50.50.5390.000

0.60.60.60.60.6420.000

0.70.70.70.60.6450.000

0.70.70.70.70.7480.000

0.80.80.80.80.8510.000

0.90.90.90.90.8540.000

1.01.01.01.00.9570.000

1.11.11.11.11.0600.000

1.31.31.21.21.2630.000

1.61.51.41.41.4660.000

3.32.52.01.81.6690.000

4.24.14.03.93.8720.000

4.44.44.34.34.2750.000

4.64.54.54.54.4780.000

4.74.74.74.64.6810.000

4.84.84.84.74.7840.000

4.94.94.94.84.8870.000

5.05.04.94.94.9900.000

5.15.05.05.05.0930.000

5.15.15.15.15.1960.000

5.25.25.25.15.1990.000

5.25.25.25.25.21,020.000
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Storm Data Detailed Report:  100 Year Storm

100 Year Storm

Depth

(in)

Depth

(in)

Depth

(in)

Depth

(in)

Depth

(in)

Time

(min)

5.35.35.35.35.31,050.000

5.35.35.35.35.31,080.000

5.45.45.45.45.41,110.000

5.45.45.45.45.41,140.000

5.55.55.55.55.41,170.000

5.55.55.55.55.51,200.000

5.55.55.55.55.51,230.000

5.65.65.65.65.61,260.000

5.65.65.65.65.61,290.000

5.75.65.65.65.61,320.000

5.75.75.75.75.71,350.000

5.75.75.75.75.71,380.000

5.85.75.75.75.71,410.000

(N/A)(N/A)(N/A)(N/A)5.81,440.000

100 Year Storm

D
e
p
th

 (
in

)

6.3

5.6

5.0

4.4

3.8

3.1

2.5

1.9

1.3

0.6

0.0

Time (min)

1,400.0001,200.0001,000.000800.000600.000400.000200.0000.000

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

7/2/2018

Bentley SewerGEMS CONNECT Edition
[10.00.00.40]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterStorm Drain Master.stsw

16


