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Introduction 

This report presents the results of a preliminary hydrology analysis for the 5 Ridges Emergency Access and Water 
Line in Washoe County, NV.  The project site includes a portion of three individual parcels (APN#’s 508-340-01, 02, 
and 508-350-01) that total 63.11±   Reference the attached vicinity map located in the appendix. This study identifies 
general drainage patterns and improvements that may be necessary to develop the project.  A detailed final drainage 
report will be prepared with the improvement plans addressing channel and culvert design, detention, and onsite 
pipe and street flow hydraulics.   

Design Standards 

Truckee Meadows Regional Drainage Manual - April 2009 (TMRDM) 
NOAA Atlas 14 Point Precipitation Estimates (2013) 

References  

NOAA Atlas 14 Point Precipitation Estimates (2013) 
 

Methodology 

Rational Method 
Runoff intercepted by the proposed access road was determined using the Rational Method (Q=CiA).  Rational C 
coefficients for were chosen from the TMRDM Table 701 (Appendix).  For the offsite basins, values of 0.20 and 0.50 
were used for the 5-year and 100-year storm events, respectively.   
 
Times of concentration were determined using Standard Form 2 from the Truckee Meadows Regional Drainage 
Manual (Section 1500).  Corresponding rainfall intensities were then determined using NOAA Atlas 14 (at 
www.nws.noaa.gov/ohd/hdsc/).  Reference the Appendix for the times of concentration and rainfall intensities that 
were used to calculate the runoff.  The NOAA precipitation data is also located in the Appendix.   
 

Existing Conditions and Existing Onsite Hydrology 

The watershed contributing to the site consists of 29.5± acres of mostly undeveloped land which drains north to 
south with slopes ranging from 8% to 18%.  The vegetation is primarily annual grasses and sagebrush.  A detailed soil 
analysis will be prepared with final design. The watershed generates an approximate existing total 5-year peak flow 
of 5.89 cfs and an existing total 100-year peak flow of 37.23 cfs.  Reference Basins 1 through 4 on the “Hydraulic 
Basin Map” located in the Appendix, and Table 2 also located in the Appendix.   
 
There is an existing access road which extends east of Warhol Drive to an existing water tank located 
approximately 900 feet east of Warhol Drive.  There are two existing swales which flow north to south (Basin 1 and 
Basin 2) which are intercepted by two existing 15” CMP culverts within the existing access road that discharge to 
the south.   

Proposed Onsite Hydrology  

The site was divided into four basins to facilitate preliminary hydraulic analysis.  Proposed flows will be similar to 
the historical drainage patterns.   
 
Basins 1 and 2 will remain unaltered; proposed improvements in this area are limited to resurfacing of the existing 
access road and the existing swales and culverts mentioned above will remain.   
 
A proposed emergency access road will be constructed south of the existing access road within basin 3.  The 
proposed access road will have a 2% cross slope sloping south to north and a proposed v-ditch will be located on 
the north side of the road.  The proposed ditch will flow east to west and a culvert will be located at the terminus 
which will transfer flows underneath the proposed access road into an existing swale.  Runoff from Basin 3 is 
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collected by this existing swale in the existing condition and therefore a native drainage pattern is being 
maintained. 
 
The proposed emergency access road and adjacent V-ditch continues through basin 4.  Drop inlets will be placed at 
several locations within the V-ditch which will connect to storm drain within the proposed access road.  The storm 
drain flows west to east and discharges into a proposed swale located at the east end of the access road.  The 
swale flows to a proposed storm drain / detention network within the proposed 5 Ridges development where any 
necessary detention requirements will be met.  A master drainage study for 5 Ridges which will include flows from 
the 5 Ridges Emergency Access and Water Line is currently being prepared by House Moran Consulting, Inc. 

Conclusion 

This report presents the findings of a preliminary drainage analysis for the 5 Ridges Emergency Access and Water 
line.  The existing flows will be routed around and through the project site maintaining natural drainage patterns.  
The existing stormwater flows for the 5 and 100 year storm events have been analyzed.  Detailed hydraulic 
calculations will be provided with the final hydrology report.  The project can be developed without disturbing the 
integrity of the requirements outlined in the Truckee Meadows Regional Drainage Manual.  
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4/15/2020 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=39.6135&lon=-119.7479&data=intensity&units=english&series=pds 1/4

NOAA Atlas 14, Volume 1, Version 5 
Location name: Sun Valley, Nevada, USA* 
Latitude: 39.6135°, Longitude: -119.7479° 

Elevation: 4877.19 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 1.13
(0.948‑1.31)

1.42
(1.19‑1.64)

1.90
(1.60‑2.23)

2.36
(1.99‑2.80)

3.14
(2.60‑3.79)

3.89
(3.12‑4.75)

4.79
(3.72‑5.94)

5.87
(4.39‑7.46)

7.64
(5.41‑10.1)

9.28
(6.29‑12.5)

10-min 0.858
(0.726‑0.996)

1.07
(0.900‑1.25)

1.44
(1.22‑1.70)

1.79
(1.51‑2.13)

2.39
(1.98‑2.89)

2.96
(2.38‑3.62)

3.64
(2.83‑4.52)

4.47
(3.34‑5.68)

5.82
(4.12‑7.66)

7.06
(4.79‑9.52)

15-min 0.712
(0.596‑0.820)

0.884
(0.744‑1.04)

1.19
(1.01‑1.40)

1.48
(1.25‑1.76)

1.98
(1.64‑2.39)

2.45
(1.96‑2.99)

3.01
(2.34‑3.74)

3.69
(2.76‑4.69)

4.81
(3.40‑6.33)

5.84
(3.96‑7.87)

30-min 0.478
(0.404‑0.552)

0.598
(0.502‑0.696)

0.802
(0.678‑0.946)

0.998
(0.842‑1.19)

1.33
(1.10‑1.61)

1.65
(1.32‑2.01)

2.03
(1.57‑2.52)

2.49
(1.86‑3.16)

3.24
(2.29‑4.26)

3.93
(2.66‑5.30)

60-min 0.296
(0.249‑0.342)

0.369
(0.310‑0.431)

0.496
(0.419‑0.585)

0.618
(0.521‑0.734)

0.825
(0.682‑0.994)

1.02
(0.818‑1.25)

1.25
(0.974‑1.56)

1.54
(1.15‑1.96)

2.00
(1.42‑2.64)

2.43
(1.65‑3.28)

2-hr 0.196
(0.174‑0.226)

0.244
(0.216‑0.282)

0.314
(0.275‑0.362)

0.374
(0.325‑0.434)

0.470
(0.396‑0.548)

0.557
(0.458‑0.658)

0.659
(0.528‑0.788)

0.792
(0.612‑0.988)

1.05
(0.762‑1.33)

1.28
(0.896‑1.66)

3-hr 0.157
(0.141‑0.178)

0.195
(0.176‑0.223)

0.245
(0.219‑0.279)

0.286
(0.253‑0.326)

0.345
(0.300‑0.394)

0.396
(0.338‑0.459)

0.459
(0.384‑0.538)

0.546
(0.446‑0.664)

0.700
(0.555‑0.896)

0.858
(0.651‑1.11)

6-hr 0.112
(0.100‑0.125)

0.139
(0.125‑0.157)

0.173
(0.155‑0.195)

0.199
(0.176‑0.224)

0.232
(0.204‑0.264)

0.257
(0.223‑0.294)

0.283
(0.241‑0.327)

0.315
(0.264‑0.369)

0.378
(0.310‑0.452)

0.443
(0.357‑0.564)

12-hr 0.073
(0.066‑0.082)

0.092
(0.083‑0.103)

0.116
(0.104‑0.130)

0.134
(0.119‑0.151)

0.159
(0.140‑0.179)

0.178
(0.154‑0.202)

0.197
(0.168‑0.227)

0.216
(0.181‑0.252)

0.242
(0.198‑0.288)

0.265
(0.212‑0.320)

24-hr 0.046
(0.042‑0.052)

0.058
(0.052‑0.065)

0.074
(0.067‑0.083)

0.087
(0.078‑0.098)

0.106
(0.094‑0.119)

0.120
(0.106‑0.135)

0.135
(0.118‑0.153)

0.151
(0.131‑0.172)

0.174
(0.147‑0.200)

0.191
(0.160‑0.222)

2-day 0.028
(0.025‑0.031)

0.035
(0.031‑0.040)

0.045
(0.040‑0.051)

0.053
(0.047‑0.060)

0.065
(0.057‑0.074)

0.074
(0.064‑0.085)

0.084
(0.072‑0.097)

0.095
(0.080‑0.110)

0.110
(0.091‑0.128)

0.121
(0.099‑0.144)

3-day 0.020
(0.018‑0.023)

0.025
(0.023‑0.029)

0.033
(0.029‑0.037)

0.039
(0.035‑0.044)

0.048
(0.042‑0.055)

0.055
(0.048‑0.063)

0.063
(0.054‑0.073)

0.071
(0.060‑0.083)

0.083
(0.069‑0.098)

0.093
(0.075‑0.110)

4-day 0.016
(0.014‑0.018)

0.021
(0.018‑0.023)

0.027
(0.024‑0.031)

0.032
(0.028‑0.037)

0.040
(0.035‑0.045)

0.046
(0.040‑0.053)

0.053
(0.045‑0.060)

0.060
(0.050‑0.069)

0.070
(0.058‑0.082)

0.078
(0.063‑0.093)

7-day 0.011
(0.010‑0.013)

0.014
(0.012‑0.016)

0.018
(0.016‑0.021)

0.022
(0.019‑0.025)

0.027
(0.023‑0.031)

0.031
(0.027‑0.036)

0.036
(0.030‑0.042)

0.041
(0.034‑0.048)

0.048
(0.039‑0.057)

0.053
(0.043‑0.064)

10-day 0.009
(0.007‑0.010)

0.011
(0.010‑0.013)

0.014
(0.013‑0.017)

0.017
(0.015‑0.020)

0.021
(0.018‑0.025)

0.024
(0.021‑0.028)

0.028
(0.024‑0.032)

0.031
(0.026‑0.037)

0.036
(0.030‑0.043)

0.040
(0.033‑0.048)

20-day 0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.009
(0.008‑0.010)

0.011
(0.009‑0.012)

0.013
(0.011‑0.015)

0.015
(0.013‑0.017)

0.016
(0.014‑0.019)

0.018
(0.016‑0.021)

0.021
(0.017‑0.025)

0.023
(0.019‑0.027)

30-day 0.004
(0.004‑0.005)

0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.010
(0.009‑0.011)

0.011
(0.010‑0.013)

0.013
(0.011‑0.015)

0.014
(0.012‑0.016)

0.016
(0.013‑0.019)

0.017
(0.014‑0.021)

45-day 0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.005
(0.005‑0.006)

0.006
(0.006‑0.007)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.008‑0.011)

0.011
(0.009‑0.012)

0.012
(0.010‑0.014)

0.013
(0.011‑0.015)

60-day 0.003
(0.002‑0.003)

0.004
(0.003‑0.004)

0.005
(0.004‑0.005)

0.006
(0.005‑0.006)

0.007
(0.006‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.007‑0.010)

0.010
(0.008‑0.011)

0.010
(0.009‑0.012)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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  RATIONAL METHOD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1 0.20 1.82 N 700 15.0 17.4 250 3.0 1.7 2.4 19.8 950 15.3 15.3 0.25

2 0.20 5.37 N 660 18.0 15.9 600 10.0 3.2 3.2 19.0 1260 17.0 17.0 0.28

3 0.20 3.74 N 625 18.0 15.5 100 3.0 1.7 1.0 16.4 725 14.0 14.0 0.23

4 0.20 18.54 N 750 8.0 22.2 900 0.5 0.7 21.2 43.4 1650 19.2 19.2 0.32

TABLE 1
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TABLE 2
RATIONAL METHOD HYDROLOGY - PROPOSED

5 RIDGES EMERGENCY ACCESS AND WATER LINE

PROPOSED CONDITIONS:  INDIVIDUAL AREAS

DRAINAGE AREA WATERSHED Tc  INTENSITY (in/hr) PEAK RUNOFF (cfs)

SUB-AREA (acres) LENGTH (ft) 5-YR 100-YR (min) 5-YR 100-YR 5-YR 100-YR

1 1.82 950 0.20 0.50 15.3 1.08 2.74 0.39 2.49

2 5.37 1260 0.20 0.50 17.0 1.02 2.58 1.10 6.93

3 3.74 725 0.20 0.50 14.0 1.13 2.87 0.85 5.36

4 18.54 1650 0.20 0.50 19.2 0.96 2.42 3.55 22.44

RUNOFF COEFF2
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Sealing of Subsurface Walls 
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