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PREFACE 
 
This preliminary report determines required storm drain improvements for the proposed design of a new 
+/-515,000 SF industrial use building. The site is identified as APNs: 084-090-03, 04, 05, 12, 13, 16 & 084-
060-32.   
 

 
 
The entire site is located within FEMA Flood Zone X per FEMA FIRM Panels 32031C3069G and 
32031C3088G dated March 16, 2009. 
 
This report is prepared in compliance with Washoe County Developments guidelines and Truckee 
Meadows Regional Drainage Manual.  
 
The following narrative details the drainage design concepts, and the assumptions made to complete the 
design. 
 
PROJECT DESCRIPTION 
 
The proposed development consists of one industrial building totaling ~515,000 SF and paving/site 
improvements typical of the proposed use. The total project area is 36.26 acres.  Development 
surrounding the parcel is non-existent, outside of small commercial and industrial developments south 
of I-80. Currently the site is undeveloped, and the parcel generally slopes southwest to northeast at 
approximately 2.8% grade. 

PROJECT 
LOCATION 



Proposed private storm drainage infrastructure will be the discharge points of all runoff contributed by 
the proposed development. Peak runoff is expected to increase based on the addition of impervious 
surfaces for the development, which will be mitigated by proposed onsite detention.  
 
A preliminary soils investigation has been included from the NRCS database and shows a large majority 
of the site consists of stony loams and clays at 2-3 inches below the surface. Based on the preliminary 
investigation, little to no soil infiltration is expected. Final design to defer to onsite geotechnical report 
for site composition. 
 
ONSITE RUNOFF AND DRAINAGE SYSTEM IMPROVEMENTS 
 
The contributing area to the proposed detention area was evaluated in the existing and proposed area for 
the 5 and 100-year event and the detention structure sized to accommodate the post development flow 
increase. The existing condition has been calculated based on an undeveloped site. Based on the 
preliminary grading plan, NOAA Atlas 14 values and a rational coefficient of 0.90 for the industrial building, 
all contributories are increased in the proposed condition and are to be mitigated by the proposed onsite 
detention basin. Refer to attached calculations for further analysis.   
 
Onsite flows are designed to convey to the proposed detention facility which will be sized to 
accommodate the increase in 100-year runoff from the existing condition. The existing condition 100-year 
flow rate has been calculated at 38.4 cfs with the proposed calculated at 115.3 cfs. The proposed onsite 
detention will be sized to detain the increase in calculated 100-year design flow (76.9 cfs) and is designed 
to have a minimum volume of 1,740 cy with 1’ of freeboard. 
 
Onsite storm drainage shall be based on either the 5-year or 100-year flow, depending on the inlet 
condition.  On grade conditions are typically sized to the 5-year event, while sag conditions without 100-
year releases are sized for the 100-year event flow. 
 
EXISTING DRAINAGE FACILITIES 
 
The existing site layout includes an undeveloped parcel with sheet flow across the site from the existing 
terrain to the north. Onsite runoff is proposed to be collected in the proposed detention basins with 
storms including the 100-year event detained prior to discharging to the existing drainage route along the 
Frontage Rd and eventually crossing under I-80 to the Truckee River. No adverse effects are anticipated 
on the downstream storm system.  Refer to attached calculations for further analysis.  
 
LOW IMPACT DEVELOPMENT 
 
Low Impact Development will be addressed with the final drainage report. The proposed detention basins 
may double as a low impact development features and will be designed as such with the final drainage 
report, if feasible. In addition, ditches and swales may be used to divert surface flows through open space 
areas where applicable. 
 
 
 
 
 



IMPACTS OF DEVELOPMENT CONCLUSIONS AND RECOMMENDATIONS. 
 

 The proposed development would increase peak flow. Total peak flow for the site is estimated 
as 46.6 cfs and 115.3 cfs, from an existing of 15.5 cfs and 38.4 cfs, 5-year and 100-year peak 
flows. 

 The proposed detention basin is designed to detain the increase in flows from the project site 
based on the increase in impervious surfaces.  

 Preliminary analysis of the onsite drainage system has been conducted and included with this 
report. 

 LID features shall be included in the final design if feasible. 
 

 

Exhibits and Supports Information 
 
• NOAA Atlas 14 Data 

• NRCS Soils Data 

• Drainage summary calculation. Runoff Summary. Preliminary hydrology calculations for onsite 
runoff of the 5- and 100-year events 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

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, South Part
Survey Area Data: Version 17, 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: Aug 2, 2015—Oct 26, 
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

174 Indian Creek extremely stony 
sandy loam, 2 to 8 percent 
slopes

27.4 68.9%

360 Pits 4.1 10.3%

876 Xman-Oppio-Old Camp 
association

8.3 20.8%

Totals for Area of Interest 39.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
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landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Washoe County, Nevada, South Part

174—Indian Creek extremely stony sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hxgw
Elevation: 4,500 to 5,500 feet
Mean annual precipitation: 8 to 12 inches
Mean annual air temperature: 48 to 51 degrees F
Frost-free period: 90 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Indian creek and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Indian Creek

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 3 inches: very stony sandy loam
H2 - 3 to 20 inches: clay
H3 - 20 to 25 inches: cemented material
H4 - 25 to 60 inches: stratified extremely gravelly loamy coarse sand to gravelly 

sandy clay loam

Properties and qualities
Slope: 2 to 8 percent
Surface area covered with cobbles, stones or boulders: 23.0 percent
Depth to restrictive feature: 14 to 20 inches to duripan
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: R026XY025NV - CLAYPAN 8-10 P.Z.
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Leviathan
Percent of map unit: 5 percent
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: R026XY010NV - LOAMY 10-12 P.Z.
Hydric soil rating: No

Verdico
Percent of map unit: 5 percent
Landform: Pediments
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R026XY023NV - CLAYPAN 10-12 P.Z.
Hydric soil rating: No

Washoe
Percent of map unit: 5 percent
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: R026XY016NV - LOAMY 8-10 P.Z.
Hydric soil rating: No

360—Pits

Map Unit Composition
Pits: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pits

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Convex

Typical profile
H1 - 0 to 60 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Custom Soil Resource Report
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876—Xman-Oppio-Old Camp association

Map Unit Setting
National map unit symbol: hxn5
Elevation: 4,400 to 6,000 feet
Mean annual precipitation: 8 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 100 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Xman and similar soils: 35 percent
Oppio and similar soils: 30 percent
Old camp and similar soils: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xman

Setting
Landform: Hills
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum derived from volcanic rocks

Typical profile
H1 - 0 to 2 inches: very stony loam
H2 - 2 to 14 inches: clay
Cr - 14 to 29 inches: bedrock
R - 29 to 39 inches: bedrock

Properties and qualities
Slope: 15 to 50 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock; 20 to 39 inches 

to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: R026XY025NV - CLAYPAN 8-10 P.Z.
Hydric soil rating: No

Custom Soil Resource Report
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Description of Oppio

Setting
Landform: Hills
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum derived from volcanic rocks

Typical profile
H1 - 0 to 3 inches: very stony fine sandy loam
H2 - 3 to 21 inches: gravelly clay
H3 - 21 to 31 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 50 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 20 to 39 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: R026XY025NV - CLAYPAN 8-10 P.Z.
Hydric soil rating: No

Description of Old Camp

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Residuum and colluvium derived from volcanic rocks

Typical profile
H1 - 0 to 2 inches: very stony sandy loam
H2 - 2 to 14 inches: very cobbly clay loam
R - 14 to 24 inches: bedrock

Properties and qualities
Slope: 15 to 50 percent
Surface area covered with cobbles, stones or boulders: 23.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Custom Soil Resource Report
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Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, 0 to 60 inches: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: R026XY022NV - STONY SLOPE 8-10 P.Z.
Hydric soil rating: No

Minor Components

Skedaddle
Percent of map unit: 5 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: R023XY030NV - SOUTH SLOPE 8-12 P.Z.
Hydric soil rating: No

Yuko
Percent of map unit: 4 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: R026XY011NV - SOUTH SLOPE 8-12 P.Z.
Hydric soil rating: No

Rock outcrop
Percent of map unit: 4 percent
Landform: Peaks
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Reywat
Percent of map unit: 2 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: R026XY015NV - SHALLOW LOAM 10-12 P.Z.
Hydric soil rating: No

Custom Soil Resource Report
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DRAINAGE CALCULATIONS 



RENO ENGINEERING Date : 9/7/2021

Client
Project

Calcs By
Checked By

PRECIPITATION FREQUENCY ESTIMATES

by duration for ARI: 1 2 5 10 25 50 100 200 500 1000
0.1 1.16 1.44 1.93 2.4 3.17 3.89 4.73 5.75 7.4 8.93
0.2 0.882 1.09 1.47 1.82 2.41 2.95 3.59 4.37 5.64 6.8
0.3 0.728 0.904 1.22 1.51 1.99 2.44 2.97 3.62 4.66 5.62
0.5 0.492 0.61 0.82 1.02 1.34 1.64 2 2.43 3.14 3.78
1.0 0.304 0.377 0.507 0.629 0.831 1.02 1.24 1.51 1.94 2.34
2.0 0.199 0.248 0.32 0.382 0.477 0.561 0.659 0.781 0.998 1.2
3.0 0.158 0.198 0.25 0.291 0.351 0.402 0.464 0.544 0.685 0.814
6.0 0.111 0.139 0.173 0.2 0.235 0.262 0.289 0.323 0.38 0.437

12.0 0.073 0.091 0.116 0.135 0.16 0.18 0.2 0.22 0.247 0.27
24.0 0.045 0.057 0.073 0.085 0.103 0.117 0.132 0.147 0.169 0.186
46.7 0.027 0.034 0.044 0.052 0.063 0.072 0.081 0.091 0.105 0.117
72.0 0.02 0.025 0.032 0.038 0.047 0.054 0.062 0.069 0.081 0.09
93.3 0.016 0.02 0.027 0.032 0.039 0.045 0.052 0.058 0.068 0.076

168.0 0.011 0.014 0.018 0.022 0.027 0.031 0.035 0.04 0.046 0.052
240.0 0.008 0.011 0.014 0.017 0.021 0.024 0.027 0.03 0.035 0.039
480.0 0.005 0.007 0.009 0.01 0.013 0.014 0.016 0.018 0.02 0.022
720.0 0.004 0.005 0.007 0.008 0.01 0.011 0.012 0.014 0.015 0.017

1080.0 0.003 0.004 0.005 0.006 0.008 0.009 0.01 0.011 0.012 0.013
1440.0 0.003 0.004 0.005 0.005 0.006 0.007 0.008 0.009 0.01 0.01

Graph the : 5 yr, 24 Hr Storm
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RENO ENGINEERING Date : 9/7/2021

Client : Calced By : JF
Project : Checked By : JF

IDF Storm Event: 5 yr, 24 Hr Event
IDF Parameters: b : 0.498 m : -0.5939 i = b*(x^m)

Storm Factor : 1
Basin ID A (ac.) C ToC (hr) i (in/hr) A*C Q (cfs)

EXISTING 36.3 0.30 0.17 1.43 10.878 15.5
PROPOSED 36.3 0.90 0.17 1.43 32.67 46.6

IRG
PROJECT Y



RENO ENGINEERING CORP
1 E 1ST ST STE 1400

Reno, NV 89501

Date : 9/7/2021

Client : Calced By : JF
Project : Checked By : JF

IDF Storm Event:
IDF Parameters: b : 1.07353815 m : -0.6716517 i = b*(x^m)

Developed Conditions
Comp. C : 0.9 Cf : 1

Area (Ac) : 36.26 38.4
Basin ToC (min): 10

Toc (hr) i (in/hr) Q (cfs) Vol RO (CY) Vol RF (CY) Storage (CY)
0.17 3.5 115.2 2610.6 870.4 1740.2
0.2 3.2 103.3 2753.7 1024.0 1729.7

0.25 2.7 88.9 2963.1 1280.0 1683.1
0.3 2.4 78.6 3145.9 1536.0 1609.9
0.4 2.0 64.8 3457.5 2048.0 1409.5
0.5 1.7 55.8 3720.4 2560.0 1160.4
0.6 1.5 49.4 3949.9 3072.0 877.9

0.75 1.3 42.5 4250.1 3840.0 410.1
1 1.1 35.0 4671.2 5120.0 -448.8

1.5 0.8 26.7 5336.4 7680.0 -2343.6
2 0.7 22.0 5865.0 10240.0 -4375.0

2.5 0.6 18.9 6310.9 12800.0 -6489.1
3 0.5 16.8 6700.2 15360.0 -8659.8

3.5 0.5 15.1 7048.1 17920.0 -10871.9
4 0.4 13.8 7364.0 20480.0 -13116.0

4.5 0.4 12.8 7654.3 23040.0 -15385.7
5 0.4 11.9 7923.8 25600.0 -17676.2
6 0.3 10.5 8412.6 30720.0 -22307.4
7 0.3 9.5 8849.4 35840.0 -26990.6
8 0.3 8.7 9246.0 40960.0 -31714.0
9 0.2 8.0 9610.6 46080.0 -36469.4

10 0.2 7.5 9948.9 51200.0 -41251.1
15 0.2 5.7 11365.6 76800.0 -65434.4
20 0.1 4.7 12491.6 102400.0 -89908.4
24 0.1 4.1 13262.2 122880.0 -109617.8
36 0.1 3.2 15150.8 184320.0 -169169.2
48 0.1 2.6 16651.7 245760.0 -229108.3

Q Peak (cfs) : 116.7
Hygrph Peak : 115.2
Vol. (CY) : 1740.2
Vol. (Gal) : 351482

100 yr, 24 Hr Event

Release Q (cfs) :

IRG
PROJECT Y
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RENO ENGINEERING Date : 9/7/2021

Client
Project

Calcs By
Checked By

PRECIPITATION FREQUENCY ESTIMATES

by duration for ARI: 1 2 5 10 25 50 100 200 500 1000
0.1 1.16 1.44 1.93 2.4 3.17 3.89 4.73 5.75 7.4 8.93
0.2 0.882 1.09 1.47 1.82 2.41 2.95 3.59 4.37 5.64 6.8
0.3 0.728 0.904 1.22 1.51 1.99 2.44 2.97 3.62 4.66 5.62
0.5 0.492 0.61 0.82 1.02 1.34 1.64 2 2.43 3.14 3.78
1.0 0.304 0.377 0.507 0.629 0.831 1.02 1.24 1.51 1.94 2.34
2.0 0.199 0.248 0.32 0.382 0.477 0.561 0.659 0.781 0.998 1.2
3.0 0.158 0.198 0.25 0.291 0.351 0.402 0.464 0.544 0.685 0.814
6.0 0.111 0.139 0.173 0.2 0.235 0.262 0.289 0.323 0.38 0.437

12.0 0.073 0.091 0.116 0.135 0.16 0.18 0.2 0.22 0.247 0.27
24.0 0.045 0.057 0.073 0.085 0.103 0.117 0.132 0.147 0.169 0.186
46.7 0.027 0.034 0.044 0.052 0.063 0.072 0.081 0.091 0.105 0.117
72.0 0.02 0.025 0.032 0.038 0.047 0.054 0.062 0.069 0.081 0.09
93.3 0.016 0.02 0.027 0.032 0.039 0.045 0.052 0.058 0.068 0.076

168.0 0.011 0.014 0.018 0.022 0.027 0.031 0.035 0.04 0.046 0.052
240.0 0.008 0.011 0.014 0.017 0.021 0.024 0.027 0.03 0.035 0.039
480.0 0.005 0.007 0.009 0.01 0.013 0.014 0.016 0.018 0.02 0.022
720.0 0.004 0.005 0.007 0.008 0.01 0.011 0.012 0.014 0.015 0.017

1080.0 0.003 0.004 0.005 0.006 0.008 0.009 0.01 0.011 0.012 0.013
1440.0 0.003 0.004 0.005 0.005 0.006 0.007 0.008 0.009 0.01 0.01

Graph the : 100 yr, 24 Hr Storm
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RENO ENGINEERING Date : 9/7/2021

Client : Calced By : JF
Project : Checked By : JF

IDF Storm Event: 100 yr, 24 Hr Event
IDF Parameters: b : 1.0735 m : -0.6717 i = b*(x^m)

Storm Factor : 1
Basin ID A (ac.) C ToC (hr) i (in/hr) A*C Q (cfs)

EXISTING 36.3 0.30 0.17 3.53 10.878 38.4
PROPOSED 36.3 0.90 0.17 3.53 32.67 115.3

IRG
PROJECT Y



VICINTY MAP

C
V

GENERAL NOTE

THESE PLANS,  HAVE BEEN PREPARED IN ACCORDANCE WITH ACCEPTED

ENGINEERING PROCEDURES AND GUIDELINES, AND ARE BELIEVED TO BE IN

SUBSTANTIAL COMPLIANCE WITH APPLICABLE STATUES, COUNTY ORDINANCES, AND

/OR  CITY STANDARDS.  IN THE EVENT OF A CONFLICT BETWEEN ANY PORTION OF

THESE PLANS AND COUNTY STANDARDS PROMPTLY NOTIFY ENGINEER, THE COUNTY

STANDARDS SHALL APPLY. IN ACCORDANCE WITH GENERALLY ACCEPTED

CONSTRUCTION PRACTICES, CONTRACTORS SHALL BE REQUIRED TO ASSUME SOLE

AND COMPLETE RESPONSIBILITY FOR JOB SITE CONDITIONS DURING THE COURSE OF

CONSTRUCTION, INCLUDING SAFETY OF ALL PERSONS AND PROPERTY. THIS

REQUIREMENT SHALL BE MADE TO APPLY CONTINUOUSLY AND NOT BE LIMITED TO

NORMAL WORKING HOURS, AND CONTRACTOR FURTHER AGREES TO DEFEND ,

INDEMNIFY AND OWNER AND ENGINEER HARMLESS FROM ANY AND ALL LIABILITY,

REAL OR ALLEGED, IN CONNECTION WITH THE PERFORMANCE OF WORK ON THIS

PROJECT.

THE ENGINEER SHALL NOT BE RESPONSIBLE FOR, OR LIABLE FOR, UNAUTHORIZED

CHANGES TO OR USES OF THESE PLANS. ALL CHANGES TO THE PLANS MUST BE IN

WRITING AND MUST BE APPROVED BY THE ENGINEER.

OBTAIN LATEST ELECTRONIC FILE FROM REC PRIOR TO STAKING &

CONSTRUCTION.THE ORIGINAL SET WET-STAMPED & DATED TBD AND APPROVED AS

NOTED BY CITY OF RENO BLDG DEPT & FIRE DEPT IS "PERMIT SET".  REFER ALSO TO

FD'S PLAN REVIEW COMMENTS.

CIVIL ENGINEER OF RECORD

RENO ENGINEERING CORPORATION

Attn: Justin Farley, PE

One East 1st Street, Suite 1400

Reno, NV 89501

Phone: 775-815-7172

Email: justin@recnv.com

TOPOGRAPHY

CONTOURS AND SPOT GRADES SHOWN ON THESE

PLANS WERE TAKEN FROM AERIAL MAPPING AND

CONFORM TO THE FOLLOWING STANDARDS.

XY ACCURACY = 1/50" AT MAP SCALE

Z ACCURACY = 1/2 CONTOUR INTERVAL

SPOTS = 1/4 CONTOUR INTERVAL

MAPS MUST BE FIELD CHECKED BEFORE USE

CONTRACTOR TO VERIFY WITH ENGINEER AND/OR

SURVEYOR FOR THE LATEST SITE MAP

FEATURES IN SHADOW AND VEGETATION

AREAS OR NEAR TALL OBJECTS MAY

BE OBSCURED DUE TO PHOTOGRAPHIC

ANGLE

MAPPING OUTSIDE OF CONTROL

PERIMETER MAY NOT MEET MAP

ACCURACY STANDARDS

SMALL SHADOW AREAS ARE NOT SHOWN

FOR CLARITY

SHEET INDEX

CV COVER SHEET

CM PRELIMINARY CONSTRAINTS MAP

SP PRELIMINARY SITE PLAN

GP PRELIMINARY GRADING PLAN

XS PRELIMINARY GRADING X-SECTIONS

*** IMPORTANT ***

THE ORIGINAL SET WET-STAMPED & DATED __________ AND APPROVED AS NOTED BY

CITY OF RENO BLDG DEPT & FIRE DEPT IS "PERMIT SET".  REFER ALSO TO FD'S PLAN

REVIEW COMMENTS.

"PERMIT SET" GOVERNS AT ALL TIMES.  CONTRACTOR TO MAINTAIN A CLEAN COPY OF

"PERMIT SET" FOR CONSTRUCTION AND CITY OF RENO'S INSPECTION.

DO NOT REFER TO ANY PLAN IF NOT WET-STAMPED & DATED BY ENGINEER.

THE PROFESSIONAL ENGINEERS SEAL AFFIXED TO THIS SHEET APPLIES ONLY TO THE

MATERIAL AND ITEMS SHOWN ON THIS SHEET. ALL DRAWINGS, INSTRUMENTS OR

OTHER DOCUMENTS NOT EXHIBITING THIS SEAL SHALL NOT BE CONSIDERED

PREPARED BY THIS ENGINEER, AND THIS ENGINEER EXPRESSLY DISCLAIMS ANY AND

ALL RESPONSIBILITY FOR SUCH PLAN, DRAWING OR DOCUMENT NOT EXHIBITING THIS

SEAL.
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SITE

JURISDICTIONS:

WASHOE COUNTY - PLANNING DEPARTMENT

Department of Planning and Building

1001 E Ninth St, Reno NV

Phone (775) 328-6100,  Fax (775) 328-6133

WASHOE COUNTY - DUST CONTROL PERMIT

Washoe County Health District (WCHD)  Air Quality Management Division

Administrative Health Services (AHS) 1001 E. 9th Street, Building B, Reno NV 89512

Phone (775) 785-4110, Fax (775) 784-7225

STATE OF NEVADA - STORM WATER POLLUTION PREVENTION PLAN (SWPPP)

NEVADA DIVISION OF ENVIRONMENTAL PROTECTION (NDEP)

901 South Stewart Street, Suite 4001, Carson County, Nevada 89701-5249

Phone (775) 687-9520, Fax (775) 687-5699

AT&T COMMUNICATION

Chip Lyles, OSP Design Engineer

AT&T Nevada, 745 W. Moana Lane, Room 220, Reno, NV

Phone (775) 448-9248

NV ENERGY - ELECTRIC AND GAS SERVICE

P.O. Box 10100, Reno, Nevada 89520

TRUCKEE MEADOWS WATER AUTHORITY (TMWA)

1355 Capital Blvd., Reno, NV 89502

C
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V
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H
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BASIS OF BEARING & ELEVATION

BASIS OF BEARING

NEVADA STATE PLANE COORDINATE SYSTEM, WEST ZONE, NORTH

AMERICAN DATUM OF 1983 / 1994, (NAD 83 / 94) DETERMINED USING REAL

TIME KINEMATIC (RTK) GPS OBSERVATIONS OF WASHOE COUNTY

SURVEY CONTROL. COMBINED GRID TO GROUND FACTOR = 1.000197939.

ALL DISTANCES SHOWN HEREIN ARE GROUND.

BASIS OF ELEVATION

NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD88), AS TAKEN FROM

CONTRACTOR TO VERIFY & COORD W/ LATEST MAP, BOUNDARY INFO,

SITE LAYOUT PRIOR TO STAKING & CONSTRUCTION.
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APPLICANT / DEVELOPER

INDUSTRIAL REALTY GROUP, LLC

Care of: Rex Massey

Phone: 775-772-6923

Email: rmassey@irgra.com
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25' UTILITY

EASEMENT PER

DOC. 173931

25' UTILITY

EASEMENT PER

DOC. 173931

30' WATERLINE

 EASEMENT PER

DOC. 4024459

30' WATERLINE

 EASEMENT PER

DOC. 4024458

30' WATERLINE

 EASEMENT PER

DOC. 4024457

30' WATERLINE

 EASEMENT PER

DOC. 4024457

30' WATERLINE

EASEMENT PER

DOC. 4024457

30' PRIVATE ACCESS

EASEMENT PER DOC.

3427699

30' PRIVATE ACCESS

EASEMENT PER DOC.

3427699

30' PRIVATE ACCESS

EASEMENT PER DOC.

3427699

30' PRIVATE ACCESS

EASEMENT PER DOC.

3427699

30' P.U.E. & PRIVATE

ACCESS

EASEMENT PER

DOC. 3419227
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30' P.U.E. & PRIVATE

ACCESS

EASEMENT PER

DOC. 3419227

25' OVERHEAD ELECTRIC

RIGHT-OF-WAY BLM

N-50843 (ALSO SEE SHEET

5) & SHOWN ON ROS 3562

{R8}

40' OVERHEAD ELECTRIC

RIGHT-OF-WAY BLM

N-50843 (ALSO SEE SHEET

5) & SHOWN ON ROS 3562

{R8}

40' OVERHEAD ELECTRIC

RIGHT-OF-WAY BLM

N-50843

30' OVERHEAD COMMUNICATION

RIGHT-OF-WAY BLM N-50844

(ALSO SEE SHEET 5) & SHOWN ON

ROS 3562 {R8}

~13.5'

~16.5'

~13.5'

~16.5'

30' ROADWAY

EASEMENT PER

DOC. 289793 &

SHOWN ON ROS

3562 {R8} & PM 2072

{R6}

10' P.U.E. PER

PARCEL MAP 2072

10' P.U.E. PER

PARCEL MAP 2072

50' ACCESS & UTILITY

EASEMENT PER PARCEL

MAP 2072

50' ACCESS & UTILITY

EASEMENT PER PARCEL

MAP 2072

50' ACCESS & UTILITY

EASEMENT PER PARCEL

MAP 2072

20' ACCESS &

UTILITY

EASEMENT

PER PARCEL

MAP 2072

10' P.U.E. PER

PARCEL MAP

2072

20' ACCESS &

UTILITY

EASEMENT

PER PARCEL

MAP 2072

10' P.U.E. PER

PARCEL MAP

2072

10' P.U.E. PER

PARCEL MAP 2072

10' P.U.E. PER

PARCEL MAP 2072

10' UTILITY

EASEMENT PER

DOC. 789604

20' INGRESS &

EGRESS EASEMENT

PER DOC. 433283

10' UTILITY

EASEMENT PER

DOC. 789604

10' UTILITY

EASEMENT PER

DOC. 789604

CENTERLINE OF

UNDEFINED WIDTH

UTILITY EASEMENT

PER DOC. 1744

10' UTILITY

EASEMENT PER

DOC. 348202

10' UTILITY

EASEMENT PER

DOC. 348202
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CENTERLINE OF

UNDEFINED WIDTH

UTILITY EASEMENT

PER DOC. 221400

CENTERLINE OF

UNDEFINED WIDTH

UTILITY EASEMENT

PER DOC. 221400

CENTERLINE OF

UNDEFINED WIDTH

UTILITY EASEMENT

PER DOC. 221400

CENTERLINE OF

UNDEFINED WIDTH

UTILITY EASEMENT

PER DOC. 221400

CENTERLINE OF

UNDEFINED WIDTH

UTILITY EASEMENT

PER DOC. 221399

CENTERLINE OF

UNDEFINED WIDTH

UTILITY EASEMENT

PER DOC. 221399

CENTERLINE OF

UNDEFINED WIDTH

UTILITY EASEMENT

PER DOC. 221399

APN 084-060-32

TITLE PARCEL 1

APN 084-090-16

APN 084-090-03

TITLE PARCEL 2

APN 084-090-04
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EST PAD ELEV = 4444.5

SEE PROFILE ON SHEET XS

GRADING/PROJECT EXTENTS
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