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Introduction 

This report presents the results of a preliminary hydrology analysis for the Burning Man Project – Container and 
Outdoor Storage in Washoe County, NV.  The project is part of Black Rock 360 which consists of 360± acres along 
County Route 34 north of Gerlach within the High Desert Area Plan.  Specifically, the project site (APN # 071-150-01) 
lies approximately ¾ of a mile north of Gerlach (as the crow flies) or 1.25 miles north via County Route 34.  Route 34 
bisects the property with approximately 21.5± acres located on the west side and 338.5± acres located on the east 
side of the roadway.  Reference the attached vicinity map located in the appendix. 
 
The current prosed improvements consist of a 10-acre storage area and a 24’ wide aggregate base access road which 
will extend south from Route 34 to the storage area and will also extend eastward to provide access to a parking 
area for visitors to the site.  The site plan also includes provisions for a caretaker’s quarters.   
 
The purpose of this report is to demonstrate that the preliminary drainage plan complies with the criteria set forth 
in Washoe County and meets sound design and engineering practices.  

References  

NOAA Atlas 14 Point Precipitation Estimates (2013) 
USGS Web Soil Survey  
Open-Channel Hydraulics [Chow, 1959] 
Truckee Meadows Regional Drainage Manual - April 2009 (TMRDM) 

Existing Conditions 

The project site is currently vacant and includes various unimproved roadways and perimeter fencing.  Access to the 
site is direct from County Route 34 and is currently located at the central portion of the property.  Parcels to the 
north, west, and east are public lands managed by the Bureau of Land Management (BLM).   
 
The western side of the site (west of Route 34) is characterized by steeper terrain as it climbs the Granite Range.  
Property east of the highway includes a gradual slope to the east as it approaches the Black Rock playa.  The native 
area of the currently proposed development is flat and includes native vegetation (sagebrush, rabbitbrush, etc.) 

Methodology 

Rational Method 
Onsite runoff was determined using the Rational Method (Q=CiA).  As noted above, the site is currently undeveloped.  
Rational C coefficients for the both the proposed and existing conditions were chosen from the TMRDM Table 701 
(Appendix).  For the existing condition, the values corresponding to “Undeveloped Range” were used.  The values 
chosen for the proposed base surface are 0.55 and 0.6 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.   
 
Outlet Erosion Control Protection 
 

Basin Configuration 
If the flow velocity at a culvert exceeds the maximum permissible velocity for the local soil or channel 
lining, channel protection is required. This protection usually consists of an erosion resistant reach, such 
as riprap, to provide a stable reach at the outlet in which the exit velocity is reduced to a velocity 
allowable in the downstream channel.  The length of the outlet protection (La) is determined using the 
following empirical relationships that were developed for the U.S Environmental Protection Agency 
(1976): 
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La=(1.8Q/D0
3/2)+7D0 for TW<D0/2                    (tmrdm 859) 

  
Where, 

  D0=Maximum inside culvert width (ft) or diameter, 
  Q=Pipe discharge (cfs) 
  TW=Tailwater depth (ft) 
 

Where there is no well-defined channel downstream of the apron, the width, W, of the outlet and of the 
apron (as shown in Figure 829) should be as follows: 

 
W=3D0+0.4La for TW>=D0/2         (tmrdm 861) 

 
and 

 
W=3D0+La for TW<D0/2             (tmrdm 862) 

 
The width of the apron at the culvert outlet should be at least 3 times the culvert width. Where there is a 
well-defined channel downstream of the apron, the bottom width of the apron should be at least equal to 
the bottom width of the channel and the lining should extend at least one foot above the tailwater elevation 
and at least two-thirds of the vertical conduit dimension above the invert. The side slopes should be 2:1 or 
flatter, and the bottom grade should be level. 

 
Rock Size 
The median stone diameter, d50 is determined from the following equation (ASCE, 1975): 
 
 d50=.02Q4/3/(TWD0^4/3)                (tmrdm 863) 

Existing Hydrology 

The Black Rock 360 site consists of 360± acres of undeveloped land which generally drains from west to east toward 
the Black Rock Playa.  A natural hot spring is located on the site (west of Route 34 and north of the proposed storage 
improvements). An alluvial fan from the Granite Range exists on the west side of Route 34.  Runoff from this area 
drains to a cutoff ditch which runs south to north adjacent to Route 34.  These flows are then collected by culvert 
which drains east underneath Route 34 and onto the site.  

Proposed Hydrology  

Proposed flows will be similar to the historical drainage patterns.  Drainage onto the site from west of Route 34 
and the hot springs area at the north end of the site will not be disturbed.   
 
With the construction of the aggregated base access road and storage area, sheet flow across the site from west to 
east will be disrupted.   To facilitate a preliminary analysis on the impacts of disruption, the site was divided into 11 
hydraulic basins.  Reference the Hydraulic Basin Map in the Appendix.  Basin’s 7,8 and 11 were analyzed for both 
the existing and proposed conditions.  The proposed condition results are depicted as 7A, 8A and 11A on Table 1 
and Table 2 (Appendix). 
 
A drainage swale will be placed along the south and west sides of the proposed access road to capture runoff from 
the west.  Several culverts will be placed to capture and discharge flows to the east side of the road.  Outlet 
protection consisting of a riprapped apron will be placed on the downstream end to provide outlet protection and 
to prevent erosion.  Swales will also be placed around the storage pads to divert sheet flow to east.   
 
A series of more detailed onsite basins will be created with the final development plans and corresponding 
hydrology report.   
 
Detention 
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Detention of post development flows was not considered in the conceptual design of this project, based on the 
minimal increase and the lack of downstream infrastructure.  Should detention be required with final design, 
infiltration and/or detention basins will be used to dissipate the peak flows of 7.04 cfs ( 5-year) and 8.6 cfs (100-
year). 

      

Flood Hazard Areas 

FEMA’s Flood Insurance Rate Maps (FIRM), lists the site as Zone X (unshaded), an area of minimal flooding.  
Reference the FIRM in the appendix. 

Conclusion 

This report presents the findings of a preliminary drainage analysis of the Burning Man Project.  Preliminary 
existing and proposed flows and flow paths have been calculated.  The project is in conformance with Washoe 
County design requirements.  Detailed calculations will be provided with the building permit application for the 
project.  
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1 0.20 7.14 N 950 2.0 39.6 300 1.0 1.0 5.0 44.6 1250 16.9 16.9 0.28
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TABLE 2
RATIONAL METHOD HYDROLOGY 

BURNING MAN PROJECT - CONTAINER AND OUTDOOR STORAGE

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 7.14 1250 0.20 0.50 16.9 1.02 2.59 1.46 9.24

2 20.09 1445 0.20 0.50 18.0 0.99 2.50 3.98 25.13

3 26.45 1529 0.20 0.50 18.5 0.98 2.47 5.16 32.63

4 15.01 1830 0.20 0.50 20.2 0.93 2.35 2.80 17.67

5 25.20 1930 0.20 0.50 20.7 0.92 2.32 4.63 29.24

6 10.71 1514 0.20 0.50 13.8 1.14 2.89 2.45 15.46

7 10.00 815 0.20 0.50 14.5 1.11 2.81 2.22 14.06

8 3.10 774 0.20 0.50 14.3 1.12 2.84 0.70 4.40

9 2.37 400 0.20 0.50 12.2 1.22 3.09 0.58 3.66

10 2.54 691 0.20 0.50 13.8 1.14 2.89 0.58 3.67

11 0.46 255 0.20 0.50 11.4 1.27 3.20 0.12 0.74

7A 10.00 815 0.55 0.60 14.5 1.11 2.81 6.12 16.87

8A 3.10 774 0.55 0.60 10.0 1.36 3.44 2.32 6.40

11A 0.46 280 0.55 0.60 11.6 1.26 3.18 0.32 0.88

RUNOFF COEFF2
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Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Washoe County, Nevada, Central Part
Survey Area Data: Version 13, Aug 26, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Sep 
11, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

210 Veta-Langston association 12.2 9.3%

1446 Umberland association 118.7 90.7%

Totals for Area of Interest 130.9 100.0%
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

210 Veta-Langston 
association

A 12.2 9.3%

1446 Umberland association D 118.7 90.7%

Totals for Area of Interest 130.9 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—Washoe County, Nevada, Central Part Burning Man Project

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Washoe County, Nevada, Central Part Burning Man Project

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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