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Executive Summary 
Applicant: Truckee Meadows Fire Protection District  
APN: 084-191-09 
Request: A request to allow a Safety Service use in the General Commercial (GC) zoning district per 

Table 110.302.52 of the Washoe County Development Code.  
Location The project site is located adjacent to Reno Technology Parkway, approximately 1 mile 

from the Interstate 80, Exit 28 off-ramp in East Truckee Canyon, Washoe County.  
 
Project Request 
This application package contains the required Washoe County application and supporting information for the 
following request:   
 

• A Special Use Permit (SUP) to allow a new safety service use (i.e. – Fire Station) to be constructed on a 
parcel zoned General Commercial (GC) located in the East Truckee Canyon.   

 
Background 
In January 2012, the Washoe County Board of County Commissioners (BCC) approved a Development Agreement 
(DA11-001; ordinance #1476) with Unique Infrastructure Group (UGI) related to development of a technology 
park located near Patrick in the East Truckee Canyon Corridor. In November 2017, the BCC adopted ordinance 
#1605 amending and restating the Development Agreement (DA) with Apple, Inc (refer to Section 4 for a copy of 
adopted Amended and Restated Development Agreement).   
 
Section 2.06 of the Amended and Restated DA specifically discusses development of a future fire station within 
the Technology Park boundary. This section of the DA includes general site location, configuration, and style 
criteria for the future fire station. This Special Use Permit for a safety service use (i.e. - fire station) is designed in 
accordance with the requirements of the Amended and Restated DA. 
 
It is worth noting that Truckee Meadows Fire Protection District (TMFPD) currently provides fire protection in the 
East Truckee Canyon area with a volunteer fire station located in Wadsworth. When necessary, units from the 
Hidden Valley station are available to respond to calls in the I-80 East corridor. In addition, assistance agreements 
exist with Lyon County, Storey County, and the Pyramid Lake Reservation. The proposed site allows TMFPD to 
better respond to volume and type of calls typically needed in eastern Washoe County, and specifically in the East 
Truckee Canyon/I-80 corridor. 
   
Project Description 
The new fire station is planned on approximately 3.2 acres near the southern edge of the Reno Technology Park 
in a location that provides convenient access to US Interstate 80. The site is currently zoned General Commercial 
with a land use designation of Commercial. As noted in the Washoe County Development Code, safety service 
uses are permitted with approval of a Special Use Permit in the GC zoning district.  
 
It should be noted that upon approval of the SUP, the Applicant plans to submit a Parcel Map to establish a new 
parcel that coincides with the site plan included with this SUP. For the purpose of this SUP narrative, the “Project 
Site” is assumed to be 3.24 acres, which is adequate to accommodate the fire station and all accessory needs. 
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The proposed building has been designed as a site-adaptable facility. The site adaptation concept will facilitate 
facility standardization in future stations throughout Washoe County. This standardization will provide similar 
building organization, building systems, and finishes across future projects throughout the Fire Protection District.  
 
In terms of the building area, the new fire station has been designed with full vehicle circulation around the 
building with parking areas strategically located around the project perimeter. Specifically, the building includes 
an apparatus bay on the north side of the building that will house three large fire fighting vehicles with direct 
access to Interstate 80 via Reno Technology Parkway. The remaining portion of the building will include living 
quarters for a 6 man fire crew. In addition to the fire station building, the project includes ancillary buildings that 
will be used primarily for storage of fire equipment.   
 
Building Architecture and Floor Plan 
The new Apple Fire Station is a modern public safety resource for the Interstate 80 corridor in eastern Washoe 
County area. The station is a single-story building that has apparatus bays, residential & living spaces for fire 
department crews, and support rooms.  
 
The 13,600 SF building is constructed of materials that will provide a durable structure and minimize future 
maintenance. The exterior materials are a simple palette of concrete masonry units (CMU) and metal panels. The 
CMU walls will be integral color with complementary color accents, representing colors of vegetation and 
landforms in the immediate area. The CMU walls are anticipated to be a combination of textured face types. The 
upper portions of the exterior walls will be clad with metal panels. The metal panels will be factory-finished with 
colors to complement the CMU. The exterior walls will have a parapet building form. The parapet wall system 
reduces building volume and helps manage impacts of water runoff caused by a sloped roof. This leads to a more 
energy efficient station with flexibility to grow economically if needed. 
 
The building floor plan provides various functional components of the station. Public access, administration, 
apparatus room, living/fitness, operational support, and residential zones are clearly defined in the plan.  
 
Visitors will enter the building through a dedicated public entrance. This entrance is adjacent to public parking. 
The public entrance has access to a lobby and restroom. 
 
The apparatus room accommodates 6 response vehicles in 3 bays. The high-bay room has large overhead doors 
for vehicle ingress and egress. Future design will also investigate the possibility of four-fold bay doors to improve 
opening speed and durability. The overhead doors will be glazed for daylighting and to maximize sightlines. The 
room will have trench drains, vehicle exhaust systems and overhead utilities. 
 
The living area is at the core of the building. Kitchen, Dayroom, and Fitness areas allow for meal preparation, 
relaxation, and physical training in spaces that support camaraderie. The Kitchen is used by the crews for food 
storage and meal preparation. An adjacent dining area is open to the kitchen space. The crew Dayroom is open to 
the kitchen. The Dayroom allows for relaxation and can double as a meeting space. The Fitness Room supports 
physical training with a combination of fitness machines and free weights.  
 
Support shops are adjacent to the apparatus room and provide direct access from the shops to the apparatus 
room. Shops include turnout gear storage, hazardous materials decontamination, tool room, and equipment 
storage. The turnout storage room has wire lockers to store firefighting clothing and gear for all shift personnel. 
The redzone vestibule is used for proper processing of clothing and equipment after possible exposure to 
contaminants. The materials are kept isolated from the rest of the building and are either sanitized on site or 
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cleaned at the main headquarters. Laundry facilities are in the support area to minimize sound disturbances of 
laundry functions while crew members may be sleeping. 
 
The station has six bedrooms for the on-duty crew, along with a Captain’s bedroom. The bedrooms are separated 
from the rest of the station to provide a quiet environment. The residential section includes restrooms and 
showers. One restroom/shower that will be fully accessible. Each bedroom has a window for daylighting and 
views.  
 
Traffic, Site Circulation and Parking 
Headway Transportation prepared a Trip Generation Estimate for the proposed project. According to the memo, 
the proposed project is anticipated to generate 70 average daily trips (ADT), with 7 AM peak and 7 PM peak trips, 
which is well below Washoe County’s requirement of 80 peak hour trips for a formal Traffic Study.  
 
In terms of on-site circulation, the site has been designed with ingress/egress via a driveway connecting to Reno 
Technology Parkway, where is ultimately connects to Interstate 80 at Exit 28. Once on site, the project includes a 
drive aisle that accommodates two way access for vehicles. Guests visiting the station will utilize one of the two 
parking areas provided while emergency vehicles will continue to the apparatus bay where they will enter the bay 
from the west and be parked facing east toward Interstate 80.   
 
The project includes a total of 27 parking stalls, including three van accessible ADA stalls. Specifically, twelve 
parking stalls are provided on the east side of the building for guests with an additional fifteen parking stalls for 
employees on the south and west sides of the building. Two of the ADA spaces have been located in the visitor 
parking area along the front of the building and are both van accessible with access to an ADA route to/from the 
main building. A third van accessible ADA space is provided in the employee parking lot on the south side of the 
building and will also have access to an ADA route to/from the main building.  
 
Landscaping  
The Applicant is requesting to waive the requirement for 20% landscaping as required by Washoe County Code.  
Providing formal landscaping at this site, including trees and shrubs in accordance with Article 412, would be out 
of place and take away from the character of the area since the native vegetation does not include plant types 
typically found in more formal landscaping.   
 
In lieu of providing formal landscaping, the Applicant is proposing to provide landscaping and hardscape 
treatments that complement the area. As shown on the Preliminary Landscaping Plan, the project includes 10,980 
sqft (16.2%) of landscape treatments including strategically planted trees complemented by drought tolerant 
plantings and a mix of inorganic groundcover and/or bark mulch for ground cover. All landscaping will be 
maintained by fire personnel on-duty (refer to Landscaping Plan in Section 3 and Map pocket). 
 
It is worth noting that under Section 2.03(f) of the adopted Development Agreement, “any landscaping 
requirements included in the Washoe County Code…shall not apply to the Project”. Per the DA, “Project” is further 
defined as, “Project means any development undertaken by Developer at the Property more particularly defined 
in Exhibit A”. Given that the proposed fire station is part of the Development Agreement and within the 
Technology Park boundary, we believe the fire station should not be required to provide landscaping in 
accordance with WC Development Code, Article 412.   
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Lighting 
The project is anticipated to include minimal lighting primarily focused on building and parking lot lighting. Where 
pole lighting is provided in the parking areas, they will be limited to 12-feet tall and shielded to direct the light 
down to the ground, conforming with “dark sky lighting” standards.  
 
Signage 
Signage for the project will comply with Washoe County standards. Signage will be complimentary to the 
architectural style and character of the building and will be oriented toward Interstate 80. 
 
Utilities 
Utilities that will serve the project site are summarized as follows: 
 
• Water – The proposed project will utilize a well system. The well, pump station, and fire water tank have been 

preliminarily designed by Shaw Engineering. 
• Sewer – The project will utilize a septic system. The septic tank and disposal trench components of the septic 

system have been preliminarily designed for the project. A preliminary sewer report is provided in Section 4 
of this application. 

• Electricity – Electric will be provided by NV Energy. 
• Gas – A propane tank will be utilized to serve the project. 
• Telephone, Cable, and Fiber Optic – Telephone, cable, and fiber optic services will be provided by AT&T and 

Spectrum. 
 
Grading and Drainage  
In order to support development of the fire station, approximately 145,000 square feet will be disturbed. As 
designed, approximately 2,000 cubic yards will be excavated and used as fill on-site. The majority of this material 
will be generated from the drainage channels around the perimeter of the project site. The project requires 
approximately 9,000 cubic yards of fill material. Although grading is necessary, the project does not meet the 
threshold for a special use permit since areas requiring import material will either consist of building or pavement 
on natural slopes less than 30%. Approximately 8,500 cubic yards of fill material needed for the project will be 
placed under the buildings and paved areas. Only about 500 cubic yards of fill will be needed for the channel areas 
around the perimeter of the project. 
 
In terms of drainage, the project site currently slopes from northwest to southeast. Stormwater falling upstream 
of the project site sheet flows for a short time and then concentrates into existing natural drainage swales. As 
stormwater run-on reports to the project site, it will be diverted in drainage channels around the east and west 
sides of the proposed developed area. Stormwater will then discharge south of the project site and cross Reno 
Technology Parkway through the existing box culvert in the same manner as the existing condition. All flow from 
the area will eventually report to the Truckee River. 
 
Soils 
The project consists of a fire station building with apparatus bays, metal storage building, septic system, water 
system, and perimeter drainage channel, with associated parking and drive areas. The structures are anticipated 
be one story in height, metal-framed, with conventional spread foundations with slab on grade flooring. Grading 
plans and structural information were not available at the writing of this summary.  
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Per Google Earth imagery, a portion of the site was cleared prior to July 2010. The site is bordered by an access 
road and drainage feature to the southeast, and undeveloped land elsewhere. Overall, the site is relatively flat, 
gently sloping towards the southeast drainage feature. The hill slope to the northwest presents slopes 17 to 50-
percent. Vegetation is light to moderate and typically consists of grasses, weeds, and brush across the site.  Wood 
Rodgers conducted field exploration and found the soils typically consisted of a 1-foot-thick medium to high 
plasticity lean clay cap over silt, sandy silt, and silty sand.  Groundwater was not encountered in any of our 
explorations and well logs indicate it at least 45-feet below the existing ground surface depending on surface 
elevation. A copy of the Preliminary Geotechnical Due Diligence Letter is included in Section 4 of this application 
packet for reference.  
 
Development Statistics Summary 
Total Site Area: 180.92± acres 
Project Site: 3.24± acres 
 
Developed Area:  

Building Area: 20,460± sqft. 
Parking/Paved Area: 47,290± sqft. 

Undeveloped/pervious Area: 62,400± sqft. 
 
Landscape Area: 10,980± sqft. (16.2%) 
 Trees Required: 3 trees 
 Trees Provided: 8 trees 
 
Parking Required: 12 stalls 
Parking Provided: 27 stalls 
 Accessible Parking Required: 2 stalls 
 Accessible Parking Provided: 3 stalls 
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Special Use Permit Findings 
 
Section 110.810.30 Findings. Prior to approving an application for a special use permit, the Planning 
Commission, Board of Adjustment or a hearing examiner shall find that all of the following are true: 
  

(a) Consistency. The proposed use is consistent with the action programs, policies, standards and maps 
of the Master Plan and the applicable area plan;  
 
Response: The proposed use is consistent with the Master Plan, which identifies the project site as 
Commercial (C). The conforming General Commercial (GC) zoning as defined within the Washoe County 
Master Plan and Development Code allows Safety Services with approval of this Special Use Permit. 
 
The proposed new fire station allows TMFPD to construct a new fire station that can better respond to 
volume and type of calls typically needed in eastern Washoe County, and specifically in the East Truckee 
Canyon/I-80 corridor. 

 
(b) Improvements. Adequate utilities, roadway improvements, sanitation, water supply, drainage, and 

other necessary facilities have been provided, the proposed improvements are properly related to 
existing and proposed roadways, and an adequate public facilities determination has been made 
in accordance with Division Seven;  
 
Response:  All necessary facilities (water/septic/etc.) are either available nearby or can be provided to 
serve the project. All improvements will be designed in accordance with applicable codes and regulations.   
 
Specifically, the proposed project will be served by a new water tank constructed on-site.  
 
In terms of sewer, the project is designed to utilize a septic system. The septic tank and leach field 
components of the septic system have been preliminarily designed for the project. A preliminary sewer 
report is provided in Section 4 of this application. 
 
In addition to utilities, the project includes a new driveway that connects to Interstate 80 via Reno 
Technology Parkway. Given the type of project proposed, no additional roadways or improvements are 
required to serve the project.  

 
(c) Site Suitability. The site is physically suitable for the type of development and for the intensity of 

development;  
 
Response: Physically, the site is relatively flat with a gentle slope towards the southeast where it naturally 
drains into an existing engineered box culvert. The undeveloped site consists primarily of native 
vegetation with low-lying grasses, weeds, and brush across the site.   
 
The new fire station has been located on the project site to better respond to the volume and type of calls 
that are typical in this area of eastern Washoe County. As noted previously, the site has direct access to 
Interstate 80 via Reno Technology Parkway which will enable fire or emergency response throughout the 
area within approved response times as outlined in the Regional Fire Services Standards of Cover. 
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(d) Issuance Not Detrimental. Issuance of the permit will not be significantly detrimental to the public 
health, safety or welfare; injurious to the property or improvements of adjacent properties; or 
detrimental to the character of the surrounding area; and  
 
Response: The proposed use as a fire station will not be significantly detrimental to the public health, 
safety or welfare. The proposed project is provided as outlined in the adopted Development Agreement 
and will serve as an asset for the overall area providing fire protection and emergency response to the 
East Truckee Canyon/I-80 corridor. 
 
In terms of impacts to the surrounding area, the new building has been cited on the southern portion of 
the site separated from any existing development within the Technology Park.  The project has been 
designed so that fire trucks enter and exit the apparatus bay directly from Reno Technology Park, which 
provides direct access to Interstate 80 via the Patrick on/off ramp. No additional improvements to the 
on/off ramp or Interstate 80 are needed to accommodate the project. 

 
(e) Effect on a Military Installation. Issuance of the permit will not have a detrimental effect on the 

location, purpose or mission of the military installation. 
 
Response: N/A. 
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INTRODUCTION 
 

This study represents the Preliminary Sewer Report for development of the proposed Apple Fire 

Station project. The purpose of this study is to address the on-site septic design for the project. 

The proposed septic system, as described below, is consistent with the Washoe County District 

Board of Health - Sewage Wastewater, and Sanitation Regulations. This report includes the 

overall design standards used to preliminarily size the septic tank and disposal trench to support 

the proposed project.   

 

PROJECT LOCATION/DESCRIPTION 
 

The proposed project site (a portion of APN: 084-191-08) is approximately 3.24± acres in size and 

is located within Sections 31 in T20N, R22E, MDM, Washoe County, Nevada. The proposed 

project will create a new parcel within the larger parcel. The mapping action will occur after the 

special use permitting process is complete. 

 

The project site is located on a large parcel of undeveloped land. The project will be accessed 

from Interstate 80 (located to the south) and Reno Technology Parkway. A Vicinity Map is 

included in the Appendix of this report for reference. 

 

EXISTING CONDITION 

 

The project site is currently undeveloped. There is no available sanitary sewer infrastructure to 

connect into within the project area.  

 

A preliminary geotechnical due diligence study was completed by Wood Rodgers in August 2023. 

The study completed percolation tests in two test pits which resulted in percolation rates of 7.48 

and 10.63 minutes per inch. Based on the percolation test results, either location can be utilized 

for the septic disposal field. In addition, Wood Rodgers also reported finding no groundwater 

during their exploration. 

 

PROPOSED CONDITION 
 

Development of the Apple Fire Station project will include a 13,900± square foot fire station with 

apparatus bays, a 3,750± square foot metal storage building, a 1,500± square foot water pump 

station building, and a fire water storage tank. The fire station will support a crew of seven and 

include seven crew quarters (similar to a seven-bedroom residential home). The project will 
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utilize a septic system for sewerage from the site which was sized based on residential design 

considerations since it more similar to a residential situation than a commercial property. In 

general, a sewer lateral will extend from the fire station building to a septic system located 

southwest of the developed area. A sewer lateral will also extend from the water pump station 

to the septic system. The sewer system will include a septic tank, a distribution tank, septic 

disposal trenches, and backup septic disposal trenches. See the Septic System Site Layout in the 

Appendix for reference.  

 

CONTRIBUTIONS/DESIGN COMPONENTS 
 

The septic system that will support the proposed project was based on the design requirements 

for a seven-bedroom residential house. A disposal trench system will be utilized for the project. 

The site was preliminarily designed with a 2,000-gallon septic tank, a distribution tank, and a 

disposal plus reserve trench system. 

 

CONCLUSIONS 
 

The proposed septic sewer system discussed in this report will be designed to sufficiently serve 

the proposed Apple Fire Station project. All on-site facilities shall be privately owned and 

maintained.  

 

REFERENCES 
 

Wood Rodgers, Geotechnical Due Diligence Letter Report, Truckee Meadows Fire Protection 

District (TMFPD), August 25, 2023. 

 

Washoe County District Board of Health – Sewage, Wastewater, and Sanitation Regulations, May 

23, 2013. 
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INTRODUCTION 
 

This study represents the Preliminary Drainage Report for development of the proposed Apple 

Fire Station project. The purpose of this study is to address the drainage issues that result from 

development of the existing property in accordance with Washoe County development 

standards, the Truckee Meadows Regional Design Manual (TMRDM), and sound design and 

engineering practices. This report includes the overall hydrologic analysis for existing and 

proposed conditions and the design parameters for on-site stormwater management facilities.  

 

PROJECT LOCATION/DESCRIPTION 
 

The proposed project site (a portion of APN: 084-191-08) is approximately 3.24± acres in size and 

is located within Section 31 in T20N, R22E, MDM, Washoe County, Nevada. The proposed project 

will create a new parcel within the larger parcel. The mapping action will occur after the special 

use permitting process is complete.  

 

The project site is located on a large parcel of undeveloped land. The project will be accessed 

from Interstate 80 (located to the south) and Reno Technology Parkway. A Vicinity Map is 

included in Appendix A of this report for reference. 

 

Development of the site will include a 13,900± square foot fire station with apparatus bays, a 

3,750± square foot metal storage building, a 1,500± square foot water pump station building, 

and a fire water storage tank. Sitework includes drive aisles, paved parking, walkways, and 

landscaping to support the project.  

 

HYDROLOGIC ANALYSIS 
 

As the area being analyzed is larger than 100 acres, the TMRDM requires the Natural Resources 

Conservation Service (SCS) unit hydrograph method be used to attain peak flows for the drainage 

basins. The SCS method requires a curve number (CN), accumulated rainfall depth, and lag time 

for each basin. The 5-year and 100-year storm events were modeled using the U.S. Army Corp of 

Engineering HEC-HMS software. 

 

Hydraulic analysis was performed utilizing different methods depending on the complexity and 

type of the conveyance. Open channel conveyances with consistent cross-sections were analyzed 
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with the Manning’s Equation and the computer program Flowmaster. The effects of hydrograph 

routing were modeled using the computer program HEC-HMS.  

 

The Runoff Curve Numbers (CN) for each basin is determined by overlaying land use information 

about the basin with soil data available for the basin. Soil types are rated from A to D with 

correspondingly higher curve number values. The overall CN for a basin is a weighted average for 

each area based on the land uses and soil curve numbers. Tables of Runoff Curve Numbers for 

Commercial Areas (proposed) and Runoff Curve Numbers for Rangelands (existing) are found in 

the TMRDM, Table 702, and are included in Appendix A for reference. Tables summarizing the 

weighted average CN for each basin for the existing and proposed site conditions are included in 

Appendices B and C of this report, respectively. 

 

The time of concentration is defined as the time required for water to flow from the hydraulically 

most distant part of the drainage area to the point of consideration. Usually, the point of 

consideration is the discharge point of the basin or sub-basin. Lag time is the time interval 

between the center of mass of the rainfall and the peak runoff rate and is a function of time of 

concentration. Lag times are used as inputs into HEC-HMS to find storm runoff. The lag times 

were computed per the TMRDM and calculations can be found for the existing and proposed 

conditions in Appendices B and C, respectively. Both existing and proposed conditions consist of 

basins with slopes larger than 10% and lag times were computed accordingly. 

 

Rainfall depths were required to complete the preliminary hydrologic analysis for the site. 

Precipitation depth estimates were taken from the National Oceanic and Atmospheric 

Administration (NOAA) Atlas 14, Volume 1, Version 5 which provides rainfall information for a 

given longitude and latitude. It was determined that the site latitude and longitude are 39.5562° 

and -119.5665°, respectively. Rainfall storm data for the 5-year and 100-year storm was recorded 

into HEC-HMS and is included in Appendix A of this report. 

 

EXISTING CONDITIONS 

 

In its existing condition, the site consists of one 144-acre drainage basin, E-01. Stormwater falling 

on the basin generally flows from northwest to southeast. Stormwater sheet flows for a short 

time and then concentrates into existing natural drainage swales. Stormwater then converges 

southeast to a single collection point, an existing 8-foot wide by 4-foot tall box culvert under 

Reno Technology Parkway, and flows offsite. Stormwater continues south where it reports to the 

Truckee River. The existing land use is mostly range, poor with a soil group D and a small section 
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of soil group A near the southeast portion of the property. The existing basin area, flowpath, land 

use, and soil group information can be found in Appendix B. 

 

A 5-year and 100-year, 24-hr storm analysis of Basin E-01 was completed using HEC-HMS and the 

analysis results are shown in Appendix B. Table 1 summarizes the results of the analysis for the 

existing condition. 

 

Table 1: Existing Flows - HEC-HMS 

Storm Event E-01 

5-yr, 24-hr 48.5 CFS 

100-yr, 24-hour 167.1 CFS 

 

FEMA FLOOD HAZARD INFORMATION 
 

The project site is located on FEMA Flood Insurance Rate Map (FIRM) number 32031C3087G. Per 

the map, the entire site is located within FEMA Flood Zone ‘X’, which is defined as areas outside 

the 0.2% (500-year) annual chance floodplain. As the site is Zone ‘X’, there are no base flood 

elevations for the site. The FEMA FIRMette is provided in Appendix A. 

 

PROPOSED CONDITION 
 

Proposed development of the site will create two hydrologic basins, P-01 and P-02. Both basins 

will discharge to the same existing box culvert as the existing condition but are first divided and 

diverted around the project site. Both Basins P-01 and P-02 consist mostly of the existing 

condition, with only about two percent of the overall basin’s area located within the developed 

area. As such, most of the offsite stormwater flows from Basins P-01 and P-02 to the north and 

northwest area of the proposed project site and will be collected in drainage channels and 

diverted around the proposed project.  

 

Stormwater that falls onsite for both Basins P-01 and P-02 will generally sheet flow from the 

center to the edges of the site and be transported via a system of curb and gutter and valley 

gutters. The flow is then routed to curb openings that will release to the proposed drainage 

channels surrounding the project site which discharge into the existing box culvert. From the 

existing box culvert, the flow will report to the Truckee River in the same manner as the existing 

condition. The proposed land use for the developed site is commercial and business, soil group 

A, while the undeveloped land use will remain the same as existing. The proposed hydrologic 

basins, flowpaths, proposed land use, and soil groups can be found in Appendix C. 
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The proposed basins were analyzed using HEC-HMS software and the results can be found in 

Appendix C. Table 2 displays the runoff flow results of both Basins P-01 and P-02 separately and 

the flow at the existing box culvert where flows converge. 

 

 

 

 

 

 

 

 

HYDRAULICS / PROPOSED DRAINAGE FACILITIES 
 

The proposed storm drainage system generally consists of sheet flow from the building roofs, site 

hardscape, and landscape areas into on-site gutters. Stormwater flows from gutters to one of 

three curb openings located on the south, east, and west portions of the site. Flows from the 

curb openings discharge into the drainage channels surrounding the proposed project site. The 

channels discharge into an area south of the project site where it crosses Reno Technology 

Parkway in the existing box culvert. 

 

All offsite stormwater flows that cross the site in the existing condition will be collected in 

drainage channels that wrap around the proposed project site. Stormwater will be collected from 

offsite areas and flow west or east around the site and converge south of the project site before 

discharging in the existing box culvert. The west and east channel size is based on the proposed 

basin flows, P-01 and P-02 respectively. Both channels have at least one foot of freeboard in the 

proposed 100-year storm event. In addition, stormwater flowing in the drainage channel on the 

east side of the project site (P-2) will enter a new 5-foot wide by 2-foot tall box culvert that will 

be utilized to cross the proposed driveway that connects the project site to Reno Technology 

Parkway. Calculations for the channels and culvert sizing using Flowmaster can be found in 

Appendix C. Additionally, a proposed Drainage Site Plan exhibit can be found in Appendix A.  

 

HEC-HMS was used to analyze pre and post-development flows with the existing box culvert as 

the analysis point. Table 3 summarizes the existing and proposed peak flow rates. 

 

 

Table 2: Proposed Flows - HEC-HMS 

Storm Event P-01 P-02 Existing Box Culvert 

5-yr, 24-hr 30.7 CFS 23.2 CFS 52.5 CFS 

100-yr, 24-hour 102.9 CFS  79.7CFS 178.2 CFS 
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Table 3: Existing vs. Proposed Flows  

Storm Event 

Existing Peak 

Flow 

Proposed 

Peak Flow 

Difference in 

Peak Flows 

5-yr, 24-hr 48.5 CFS 52.5 CFS 4 CFS 

100-yr, 24-hour 167.1 CFS 178.2 CFS 11.1 CFS 

 

 

The proposed project’s increase in runoff due to development is minimal relative to the overall 

flow reporting to the discharge point. There is an estimated 8% increase in the 5-year storm event 

and an estimated 7% increase in the 100-year storm event. Due to the project’s location close to 

the ultimate discharge point of the Truckee River and the minimal increase related to the overall 

drainage basin, detention is not proposed.  

 

CONCLUSIONS 
 

The drainage facilities proposed with the Apple Fire Station project site have been preliminarily 

designed to capture and perpetuate the design storm event flows with the use of channels, 

gutters, and curb openings to the existing drainage pathways. The conveyance of flows is in 

conformance with State of Nevada drainage statutes, the Truckee Meadows Regional Drainage 

Manual, and Washoe County Development code. There will not be negative impacts to the 

adjacent or downstream properties as a result of development due to the implementation of the 

proposed stormwater management system. 
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Appendix A - General Figures 
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�stuop����MMLC�BFG�IFBRGL�eED�KMD�eEFKGLH�BKL�CM_G�QMFGCD�JPDDGF�OMjGFC�DaG�CMPJl��
vwnnxp���MMLC�BFG�̂FMDGODGL�QFM_�IFBRPKIH�BKL�JPDDGF�BKL�eFECa�BLG{EBDGJ̀�OMjGF�DaG�CMPJl�
�
�

�
�
�

|}~��������������������� ~}�}~}��}���
����|���~������������}������������������

��� }�
¡���
���¢�£��



�����������	
�����
�
����	�����
���������
�
�

�

�

�

���������������������������������������������� �!����"�
� #$%&''()$*+,(-$./,*0(

)&+,*(1,02*3453&%(
678*&9&:32(
)&%8353&%;(

(

<&39()&.4(
=>(

<&39()&.4(
?(

<&39()&.4(
)(

<&39()&.4(
1(

@ABCDEAFGH�I�JKLMGBA�FN�OBDHHP�QAARHP�DSR�TFQU
OBFQKSO�CBGHVP�QKMV�CBGHV�MVA�JKSFB�ATAJASMW�

XFFB� � YZ� Y[� \]�

D̂KB� � [_� Y_� Y\�

� 
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NOAA Atlas 14, Volume 1, Version 5
Location name: Sparks, Nevada, USA*

Latitude: 39.5562°, Longitude: -119.5665°
Elevation: 4352 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)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.100
(0.084‑0.117)

0.125
(0.105‑0.148)

0.168
(0.141‑0.200)

0.208
(0.174‑0.248)

0.275
(0.223‑0.330)

0.335
(0.264‑0.408)

0.407
(0.312‑0.502)

0.494
(0.364‑0.622)

0.636
(0.442‑0.827)

0.766
(0.507‑1.02)

10-min 0.153
(0.128‑0.178)

0.190
(0.160‑0.225)

0.256
(0.214‑0.304)

0.317
(0.265‑0.378)

0.418
(0.339‑0.503)

0.510
(0.403‑0.621)

0.620
(0.475‑0.764)

0.752
(0.555‑0.947)

0.967
(0.672‑1.26)

1.16
(0.772‑1.55)

15-min 0.189
(0.159‑0.221)

0.236
(0.198‑0.279)

0.317
(0.266‑0.377)

0.393
(0.328‑0.468)

0.517
(0.421‑0.623)

0.632
(0.499‑0.770)

0.768
(0.588‑0.947)

0.933
(0.688‑1.17)

1.20
(0.833‑1.56)

1.44
(0.957‑1.92)

30-min 0.254
(0.213‑0.298)

0.318
(0.267‑0.375)

0.427
(0.358‑0.507)

0.529
(0.441‑0.631)

0.697
(0.566‑0.839)

0.851
(0.672‑1.04)

1.03
(0.792‑1.28)

1.26
(0.926‑1.58)

1.62
(1.12‑2.10)

1.95
(1.29‑2.58)

60-min 0.315
(0.264‑0.369)

0.393
(0.330‑0.465)

0.529
(0.443‑0.628)

0.654
(0.546‑0.780)

0.863
(0.701‑1.04)

1.05
(0.832‑1.28)

1.28
(0.981‑1.58)

1.55
(1.15‑1.96)

2.00
(1.39‑2.60)

2.41
(1.60‑3.20)

2-hr 0.409
(0.356‑0.481)

0.511
(0.446‑0.600)

0.660
(0.568‑0.776)

0.787
(0.670‑0.926)

0.982
(0.814‑1.16)

1.15
(0.935‑1.38)

1.36
(1.07‑1.65)

1.61
(1.23‑1.98)

2.06
(1.51‑2.61)

2.47
(1.75‑3.21)

3-hr 0.488
(0.428‑0.564)

0.611
(0.540‑0.709)

0.770
(0.673‑0.891)

0.899
(0.778‑1.04)

1.08
(0.923‑1.26)

1.24
(1.04‑1.46)

1.44
(1.18‑1.72)

1.69
(1.36‑2.04)

2.12
(1.66‑2.62)

2.52
(1.92‑3.24)

6-hr 0.678
(0.597‑0.775)

0.849
(0.748‑0.976)

1.06
(0.928‑1.22)

1.22
(1.06‑1.41)

1.44
(1.24‑1.66)

1.60
(1.36‑1.87)

1.77
(1.48‑2.08)

1.99
(1.63‑2.37)

2.35
(1.89‑2.85)

2.70
(2.13‑3.32)

12-hr 0.890
(0.785‑1.01)

1.12
(0.989‑1.28)

1.42
(1.25‑1.62)

1.66
(1.45‑1.89)

1.97
(1.70‑2.27)

2.22
(1.89‑2.57)

2.46
(2.07‑2.89)

2.71
(2.24‑3.22)

3.05
(2.45‑3.68)

3.35
(2.63‑4.11)

24-hr 1.10
(0.987‑1.24)

1.39
(1.25‑1.56)

1.78
(1.59‑2.00)

2.10
(1.87‑2.36)

2.54
(2.25‑2.85)

2.90
(2.54‑3.26)

3.27
(2.84‑3.70)

3.65
(3.14‑4.16)

4.19
(3.54‑4.81)

4.62
(3.85‑5.35)

2-day 1.31
(1.16‑1.48)

1.65
(1.47‑1.87)

2.15
(1.90‑2.43)

2.54
(2.24‑2.88)

3.11
(2.71‑3.53)

3.56
(3.08‑4.06)

4.04
(3.46‑4.63)

4.55
(3.85‑5.25)

5.27
(4.37‑6.15)

5.85
(4.76‑6.90)

3-day 1.43
(1.27‑1.62)

1.82
(1.62‑2.06)

2.38
(2.10‑2.70)

2.83
(2.49‑3.21)

3.48
(3.04‑3.95)

4.00
(3.46‑4.56)

4.57
(3.91‑5.23)

5.16
(4.36‑5.95)

6.01
(4.98‑7.00)

6.70
(5.46‑7.89)

4-day 1.55
(1.38‑1.76)

1.98
(1.76‑2.25)

2.61
(2.31‑2.96)

3.12
(2.75‑3.54)

3.85
(3.37‑4.38)

4.45
(3.85‑5.07)

5.09
(4.36‑5.82)

5.78
(4.88‑6.64)

6.76
(5.59‑7.85)

7.56
(6.15‑8.87)

7-day 1.83
(1.61‑2.10)

2.34
(2.06‑2.68)

3.10
(2.71‑3.55)

3.71
(3.24‑4.25)

4.59
(3.97‑5.27)

5.30
(4.55‑6.10)

6.07
(5.16‑7.02)

6.89
(5.79‑8.00)

8.06
(6.64‑9.46)

9.01
(7.32‑10.7)

10-day 2.06
(1.80‑2.36)

2.64
(2.32‑3.02)

3.50
(3.07‑4.01)

4.18
(3.65‑4.80)

5.14
(4.45‑5.91)

5.91
(5.07‑6.79)

6.72
(5.72‑7.76)

7.57
(6.37‑8.79)

8.77
(7.25‑10.3)

9.73
(7.93‑11.5)

20-day 2.57
(2.27‑2.94)

3.30
(2.91‑3.78)

4.35
(3.82‑4.96)

5.16
(4.51‑5.89)

6.26
(5.44‑7.16)

7.12
(6.15‑8.17)

8.02
(6.86‑9.24)

8.94
(7.58‑10.4)

10.2
(8.52‑11.9)

11.2
(9.24‑13.2)

30-day 2.97
(2.61‑3.40)

3.82
(3.36‑4.37)

5.02
(4.40‑5.76)

5.95
(5.20‑6.82)

7.22
(6.26‑8.28)

8.21
(7.08‑9.44)

9.24
(7.90‑10.7)

10.3
(8.73‑12.0)

11.7
(9.81‑13.7)

12.9
(10.6‑15.2)

45-day 3.55
(3.13‑4.03)

4.57
(4.02‑5.17)

6.00
(5.26‑6.79)

7.09
(6.19‑8.03)

8.55
(7.43‑9.72)

9.69
(8.37‑11.0)

10.9
(9.30‑12.4)

12.0
(10.2‑13.8)

13.7
(11.5‑15.8)

15.0
(12.4‑17.4)

60-day 4.09
(3.58‑4.64)

5.29
(4.64‑6.00)

6.95
(6.07‑7.87)

8.15
(7.10‑9.23)

9.70
(8.41‑11.0)

10.9
(9.37‑12.4)

12.0
(10.3‑13.7)

13.2
(11.2‑15.1)

14.7
(12.4‑16.9)

15.8
(13.2‑18.4)

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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Appendix B – Existing Conditions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  







Hydro Soil 
Group A CN

Hydro Soil Group A 
Area (ac)

Hydro Soil 
Group D CN

Hydro Soil Group 
D Area (ac)

E-01 144.01 68 8 89 136.01 87.8

Curve Number Calculations
Existing Onsite Basins

Watershed Total Area (ac)
Range - Poor Condition

CN 
(combined)



Time of Concentration

Project: Apple Fire Station

Project Location: Reno, NV
Time of Concentration Table

CN/c

Li (ft) S (ft/ft) R Ti (min) Ls(ft) S (ft/ft) V(ft/s) Tt1 (min) Lt (ft) S (ft/ft) V (ft/s) Tt2 (min) Lt (ft) n Pipe ∅ S (ft/ft) V (ft/s) Tt3 (min) Tc (min) Tc*(min) Tc (min) TLAG

E-01 144.00 87.8 100 0.105 0.77 2.7 0 0.000 0.0 0.0 2904 0.190 7.0 6.9 0 0.000 0 0.000 0.0 0.0 10.0 26.7 10.0 6.0

Drainage

Area (AC) CN Kn L Lc S (ft/mi)

TLAG 

(hours)

TLAG 

(min)

E-01 144.00 87.8 0.09 0.81 0.40 850.0 0.45 27.03

EX

K:\Data_Sources\US_Federal\NRCS\Soils\NV_Soils.gdb

PROP `

J:\Gis\DataSources\US_Federal\NRCS\SoilData\NV\soil_nv628_washoe_south\soil_nv628\spatial\soilmu_a_nv628_name_hydrogrp.shp

*The CN/R should be either the SCS method Curve Number or the 5-Year Rational Coefficient 

Basins Over 1 mi2 OR average slope > 10% analyzed using TLAG = 22.1*Kn(L*Lc/S^0.5)^0.33

Drainage Basin
Drainage

Area (AC)

Initial Flow Time, T i Travel Time, Tt Total

(Ti+Tt)

Urbanized 

Basins 

Check

Final
Overland Flow Gutter Flow Channelized Flow Piped Flow



Project: Apple Fire Station Simulation Run: Existing 5-year

Start of Run: 03Aug2023, 1:00 Basin Model: Existing

End of Run: 04Aug2023, 00:00 Meteorologic Model: 5 Year

Compute Time: 18Aug2023, 08:25:58 Control Specifications: 24-Hour

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

E-01 0.225 48.5 03Aug2023, 13:30 0.75



Project: Apple Fire Station Simulation Run: Existing 100-year

Start of Run: 03Aug2023, 1:00 Basin Model: Existing

End of Run: 04Aug2023, 00:00 Meteorologic Model: 100 Year

Compute Time: 18Aug2023, 08:25:42 Control Specifications: 24-Hour

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

E-01 0.225 167.1 03Aug2023, 13:30 1.96



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C – Proposed Conditions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Hydro Soil 
Group A CN

Hydro Soil 
Group A Area 

(ac)

Hydro Soil 
Group D CN

Hydro Soil Group 
D Area (ac)

Hydro Soil Group 
A CN

Hydro Soil Group 
A Area (ac)

P-01 86.79 68 2.29 89 82.91 89 1.59 88.4
P-02 57.22 68 3.82 89 53.1 89 0.3 87.6

Watershed Total Area (ac)

Range - Poor Condition

CN (combined)

Commercial and Business

Curve Number Calculations
Proposed Onsite Basins



Time of Concentration
Proposed Onsite Basins

Project: Apple Fire Station
Project Location: Reno, NV
Time of Concentration Table

CN/c

Li (ft) S (ft/ft) R Ti (min) Ls(ft) S (ft/ft) V(ft/s) Tt1 (min) Lt (ft) S (ft/ft) V (ft/s) Tt2 (min) Lt (ft) n Pipe ∅ S (ft/ft) V (ft/s) Tt3 (min) Tc (min) Tc*(min) Tc (min) TLAG
P-1 85.81 88.5 100 0.105 0.78 2.7 0 0.000 0.0 0.0 2904 0.190 7.0 6.9 0 0.000 0 0.000 0.0 0.0 10.0 26.7 10.0 6.0
P-2 58.19 87.7 100 0.380 0.77 1.8 0 0.000 0.0 0.0 475 0.006 1.2 6.3 0 0.000 0 0.000 0.0 0.0 10.0 13.2 10.0 6.0

Drainage
Area (AC) CN Kn** L Lc S (ft/mi)

TLAG 
(hours)

TLAG 
(min)

P-1 85.81 88.5 0.09 0.81 0.40 850.0 0.45 26.73
P-2 58.19 87.7 0.09 0.57 0.28 1047.0 0.34 20.45

Basins Over 1 mi2 OR average slope > 10% analyzed using TLAG = 22.1*Kn(L*Lc/S^0.5)^0.33

Channelized Flow Piped Flow
Drainage 

Basin
Drainage
Area (AC)

Initial Flow Time, Ti Travel Time, Tt Total
(Ti+Tt)

Urbanized 
Basins 
CheckOverland Flow Gutter Flow

Final



Project: Apple Fire Station Simulation Run: Proposed 5-year

Start of Run: 03Aug2023, 1:00 Basin Model: Proposed

End of Run: 04Aug2023, 00:00 Meteorologic Model: 5 Year

Compute Time: 18Aug2023, 08:26:29 Control Specifications: 24-Hour

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

P-01 0.134 30.7 03Aug2023, 13:30 0.79

P-02 0.091 23.2 03Aug2023, 13:25 0.76

South Existing Culvert 0.225 52.5 03Aug2023, 13:25 0.78



Project: Apple Fire Station Simulation Run: Proposed 100-year

Start of Run: 03Aug2023, 1:00 Basin Model: Proposed

End of Run: 04Aug2023, 00:00 Meteorologic Model: 100 Year

Compute Time: 18Aug2023, 08:26:14 Control Specifications: 24-Hour

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

P-01 0.134 102.9 03Aug2023, 13:30 2.02

P-02 0.091 79.7 03Aug2023, 13:25 1.97

South Existing Culvert 0.225 178.2 03Aug2023, 13:25 2



West Channel (P-01 Flow)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.025Roughness Coefficient

%0.500Channel Slope

H:V3.000Left Side Slope

H:V3.000Right Side Slope

ft5.00Bottom Width

cfs103.30Discharge

Results

in23.6Normal Depth

ft²21.4Flow Area

ft17.4Wetted Perimeter

in14.7Hydraulic Radius

ft16.79Top Width

in20.4Critical Depth

%0.917Critical Slope

ft/s4.82Velocity

ft0.36Velocity Head

ft2.33Specific Energy

0.753Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in23.6Normal Depth

in20.4Critical Depth

%0.500Channel Slope

%0.917Critical Slope

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

8/23/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterChannel Sections.fm8



East Channel (P-02 Flow)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient

%0.200Channel Slope

H:V3.000Left Side Slope

H:V3.000Right Side Slope

ft5.00Bottom Width

cfs80.00Discharge

Results

in35.8Normal Depth

ft²41.6Flow Area

ft23.9Wetted Perimeter

in20.9Hydraulic Radius

ft22.89Top Width

in17.8Critical Depth

%3.801Critical Slope

ft/s1.92Velocity

ft0.06Velocity Head

ft3.04Specific Energy

0.252Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in35.8Normal Depth

in17.8Critical Depth

%0.200Channel Slope

%3.801Critical Slope

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

8/23/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterChannel Sections.fm8



Proposed 5'x2' Box Culvert

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%0.500Channel Slope

ft5.00Bottom Width

cfs79.70Discharge

Results

in22.6Normal Depth

ft²9.4Flow Area

ft8.8Wetted Perimeter

in12.9Hydraulic Radius

ft5.00Top Width

in23.9Critical Depth

%0.428Critical Slope

ft/s8.47Velocity

ft1.12Velocity Head

ft3.00Specific Energy

1.089Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in22.6Normal Depth

in23.9Critical Depth

%0.500Channel Slope

%0.428Critical Slope

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

8/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterChannel Sections.fm8



 
 

Headway Transportation, LLC 
5482 Longley Lane, Suite B, Reno, Nevada 89511 

775.322.4300 
www.HeadwayTransportation.com 

August 2, 2023 

Stacie Huggins 
Senior Planner 
Wood Rodgers, Inc. 
1361 Corporate Boulevard  
Reno, NV 89502 
 
Trip Generation Letter – TMFPD Apple Fire Station 

Dear Ms. Huggins, 

This letter provides trip generation estimates for a proposed approximately 13,900 square foot safety 
service facility and fire station on parcel APN 084-191-08 in Washoe County, Nevada. The site is located 
north of the I-80 / Waltham Way interchange. The project location is shown in Exhibit 1 and a preliminary 
site plan is provided in Attachment A.  

 

Exhibit 1. Project Location 

APN: 084-191-08 
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Trip Generation 

Trip generation estimates were calculated based on standard trip rates presented in the Institute of 
Transportation Engineer’s (ITE) Trip Generation Manual, 11th Edition.  Table 1 shows the Daily, AM peak 
hour, and PM peak hour trip generation estimates for the proposed project.  

Table 1: Trip Generation Estimates 

 

The proposed safety service facility and fire station project is anticipated to generate approximately 70 
Daily, 7 AM peak hour, and 7 PM peak hour trips. The trip generation for this project is well below Washoe 
County’s requirement of 80 peak hour trips for a formal Traffic Study. Therefore, no further traffic analysis 
is recommended as the low trip generation is not anticipated to create any significant impacts. 

Please do not hesitate to contact us at (775) 322-4300 with any questions. 

Sincerely, 
Headway Transportation, LLC 

 
 
 

 
 
 

 
 
Loren E. Chilson, PE 
Principal 
 
Attachments: Attachment A – Preliminary Site Plan 

Land Use 
(ITE Code) 

Size 
(Sq. ft.)   

Trips 

Daily2 AM 
In/Out3 Total AM3 PM In/Out1 Total PM1 

Fire and Rescue Station 
(575) 13,900 70 5 / 2 7 2 / 5 7 

Notes: 1. PM trips were calculated based on the following rate per 1,000 Sq. ft: 0.48 (29% in / 71% out); 
2. Daily trip rates are not provided and were calculated by estimating the PM peak hour trips as 10% of the daily trips.  
3. AM peak hour rates are not provided and were estimated utilizing the PM peak hour trip rates assuming a reverse 
directional distribution.  
Source:  Headway Transportation, 2023 



ATTACHMENT A - PRELIMINARY SITE PLAN



 

 

Corporate Office: 3301 C Street, Bldg. 100-B • Sacramento, CA 95816 • 916.341.7760 • Fax: 916.341.7767 
Reno Office: 1361 Corporate Boulevard, Reno, NV 89502 • 775.823.4068 • Fax: 775.823.4066 

www.woodrodgers.com 

August 23, 2023 

Project No. 8754006 
 

Charles Moore 

Fire Chief 

TRUCKEE MEADOWS FIRE PROTECTION DISTRICT 

3663 Barron Way 

Reno, NV 89511 
 

Re: Geotechnical Due Diligence Letter Report 

 TMFPD Apple Fire Station  

 Portion of APN 084-191-08  

Washoe County, Nevada  
 

Ref: International Building Code 2018, International Code Council. (2018 IBC) 
 

Minimum Design Loads for Buildings and Other Structures, ASCE Standard 7-16, American 

Society of Civil Engineers. (ASCE 7-16) 
 

Dear Charles: 
 

Wood Rodgers is pleased to present our geotechnical due diligence letter report for the referenced 

property located in Washoe County, Nevada. The purpose of our due diligence review is to provide a 

summary of geotechnical considerations that could potentially influence the development of the 

property. This summary has been based on review of readily available published documents (as 

referenced), our knowledge of the area, and the results of our limited field exploration. A design level 

geotechnical report will be required as the project moves forward. 

PROJECT DESCRIPTION  

The project consists of constructing a fire station building with apparatus bays, metal storage building, 

septic system, water system, and perimeter drainage channel, with associated parking and drive areas. 

The structures are anticipated be one to two stories in height, metal-framed, with conventional spread 

foundations with slab on grade flooring. Foundation loads are anticipated to be light to moderate. 

Underground utilities will be provided by a variety of public and private services.  

Grading plans and structural information were not available at the writing of this letter.  

SITE DESCRIPTION  

The project site, located in Washoe County, Nevada, encompasses an area of approximately 3.5 acres 

and has a central latitude and longitude of 39.5565°N and -119.5663°E, respectively. A Vicinity Map is 

provided on Figure 1 in Appendix A. Per Google Earth imagery, a portion of the site was cleared prior to 
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July 2010. The site is bordered by an access road and drainage feature to the southeast, and 

undeveloped land elsewhere.  

Overall, the site is relatively flat, gently sloping towards the southeast drainage feature. The hill slope to 

the northwest presents slopes 17 to 50-percent. Vegetation is light to moderate and typically consists of 

grasses, weeds, and brush across the site.  

EXPLORATION  

The project was explored in July 2022 by excavating a series of five test pits using a Komatsu PC228 

excavator and performing a geophysical shear wave velocity survey utilizing the Refraction Micro-tremor 

(ReMi) method. Approximate locations of the test pits and ReMi geophysical lines are shown on Figure 2 

– Improvement Map and Approximate Exploration Locations, in Appendix A.  

Percolation testing was performed in the proposed septic and water system areas, yielding rates of 11 

and 9 minutes per inch, respectively. Maximum depth of test pit advance extended to 13-feet below the 

existing ground surface. Bulk samples for index testing were collected from representative depths within 

the soil/bedrock horizons.  

Wood Rodgers’ personnel examined and classified soils/bedrock in the field in general accordance with 

ASTM D2488 (Description and Identification of Soils). During exploration, representative bulk samples 

were placed in sealed plastic bags and subsequently returned to our Reno, Nevada laboratory for 

testing. Additional soil classifications, as well as verification of the field classifications, were performed 

in accordance with ASTM D2487 (Unified Soil Classification System [USCS]) upon completion of 

laboratory testing as described below in the Laboratory Testing section. Logs of the test pits are 

presented on B-1a through B-1e in Appendix B. A USCS explanatory chart of soil unit symbols and 

related descriptions has been included in Appendix B as B-2 - Unified Soil Classification and Key to Soil 

Descriptions. 

Shear wave velocity measurements have been relied upon for the development of geotechnical design 

characterization of soil stiffness. This information also aids in the determination of an appropriate Site 

Class (ASCE 7, 2016). The shear wave velocity profile is presented in Appendix B as B-3. 

LABORATORY TESTING 

Soil testing performed in the Wood Rodgers’ laboratory was conducted in general accordance with the 

standards and methods described in Volume 4.08 (Soil and Rock; Dimension Stone; Geosynthetics) of the ASTM 

Standards. Samples of significant soil types were tested to determine in-situ moisture content (ASTM D2216), 

grain size distribution (ASTM D6913), and plasticity index (ASTM D4318). Results of the testing is presented in 

Appendix C on C-1a through C-1b. Table 1 also presents a summary of the test data.  
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Table 1 - Summary of Test Data 

Test 
Hole 

Depth 
(Ft.) 

Moisture 
(%) 

%Gravel                
(+ #4)* 

% Sand                 
(#4-

#200) 

%Fines                 
(-#200) 

Liquid              
Limit 

Plastic                
Index 

USCS 

ASTM Standard D2216 D6913 D4318 D2487 

TP-2 1.5-4 12.7 0.0 59.0 41.0 - - SM 

TP-3 1.5-3.5 8.1 0.0 21.3 78.7 36 NP ML 

TP-4 1-3.5 8.9 0.0 6.2 93.8 38 3 ML 

* Since ASTM D2487 is limited by a maximum particle size of 3", the gradation test data presented is based on a maximum particle 
size of 3".  

GEOLOGIC AND GENERAL SOIL AND GROUNDWATER INFORMATION 

Based on the geologic map of the Reno 1 degree by 2 degrees quadrangle, Nevada and California, the 

site is mapped mostly in an area of quaternary alluvial deposits (Qa). Typically, alluvial fan deposits are 

granular and fine-grained soils. 

The soils encountered in our explorations typically consisted of a 1-foot-thick medium to high plasticity 

lean clay cap over silt, sandy silt, and silty sand. Total test pit depth reached 13 feet using a Komatsu PC 

228 Excavator. The native soil units encountered in our explorations were generally consistent with the 

units indicated on the geologic map.  

Groundwater was not encountered in any of our explorations. Nevada Division of Water Resources 

(DWR) well logs indicate the static water level in wells proximate to the development area at least 45-

feet below the existing ground surface depending on surface elevation.  

PRELIMINARY SEISMIC HAZARDS 

In 1998, the Nevada Earthquake Safety Council formulated guidelines for evaluating potential surface 

rupture due to faulting. The intent of the guidelines is to provide a standardized minimum level of 

investigation for fault rupture in Nevada; these guidelines have been adopted with the 2018 Northern 

Nevada Amendments of the IBC. Specifically, the guidelines state that investigation of sites for potential 

surface rupture or hazards shall be included in all geotechnical investigations; and further, if any 

Quaternary age surface rupture is mapped or otherwise interpreted to be present on the site, the 

feature is to be investigated further.  

In addition to establishing the minimum level of investigation for fault rupture, the guidelines also offer 

recommendations for dealing with or mitigating identified hazards: 
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• Holocene active faults (evidence of movement within the past 10,000 years) shall be set-back a 

minimum distance of 50-feet for occupied structures.  

• Late Quaternary (evidence of movement within the past 130,000 years) faults shall not be 

spanned by any critical facilities (hospitals, schools, fire stations, etc.); the facility under 

investigation does not meet the requisite requirements to be considered critical.  

These guidelines allow for set-back distances to be adjusted by the competent professional. No 

additional constraints with regard to fault-structure location are presented.  

Surface Rupture 

The USGS Quaternary Faults Map was accessed to review the proximity of any active faults as previously 

characterized. No faults have been mapped crossing, intersecting, or trending toward the property. Any 

other mapped faults are sufficiently distant that offsets or additional analysis and exploration related for 

on-site rupture hazards is not likely to be recommended during the design level geotechnical study. 

Liquefaction 

A liquefaction screening was performed on the site by performing a geophysical survey and obtaining a 

shear wave velocity profile. The shear wave velocity profile and potential depth to ground water 

indicate that native soils/bedrock do not present a significant risk for liquefaction below the depths 

explored during our investigation. Therefore, the potential for liquefaction is considered low.  

Slope Instability 

The site is relatively level, however the slope to the northwest presents slopes ranging from 17 to 50-

percent. The design level geotechnical report will provide recommendations for slope catchment areas 

due to related to erosion and/or rockfall potential.  

PRELIMINARY SOIL PROFILE TYPE AMPLIFICATION FACTORS 

In accordance with ASCE 7-16 and the Northern Nevada Amendments of the 2018 IBC, Site Class C has 

been assigned to the project. The Risk Category IV design summary has been presented for the 

Structural Engineer’s consideration. Seismic design values were established based on a representative 

latitude and longitude of 39.5565°N and -119.5663°E, respectively. The ASCE 7 Hazards report is 

presented in Appendix D.  

PRELIMINARY SITE PREPARATION AND GRADING CONSIDERATIONS 

The following recommendations, although specific to the site, are relatively generic and intended to 

provide a general overview of site development while presenting a cursory discussion of noted site 

conditions.  

• All vegetation and organic debris will need to be cleared and grubbed from structural areas and 

disposed offsite or placed in non-structural fill areas. 
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• Existing test pit backfill will need to be removed in its entirety and replaced with structural fill.  

• Surface clay rich soils (i.e., presenting a plasticity index greater than 15 and more than 30-

percent passing the #200-sieve) are not suitable for support where slab on grade flooring and 

standard spread foundations are implemented. 

• Excavatability may be difficult in the planned access road area where the hill slope and or 

excavations for utilities may present near surface bedrock conditions.  

• The fine-grained soils encountered within the project limits may tend to pump and or destabilize 

when moisture content exceeds optimum. Care should be taken during grading to assure 

irrigation water, precipitation, or construction activities do not lead to an increase in or ponding 

of water on exposed grade. 

• All subgrade soils shall be scarified for a minimum depth of 12-inches, moisture conditioned to 

within 3-percent of optimum and compacted to not less than 90-percent of the soil’s maximum 

dry density (ASTM D1557) prior to placing fill or constructing improvements. 

• Public improvements shall be consistent with the requirements of the Standard Specifications for 

Public Works Construction and the requirements of the private utilities. 

FOUNDATION ALTERNATIVES 

• Standard spread foundations with conventional concrete slab-on-grade flooring will perform 

sufficiently on native site soils. 

CONCRETE CONSIDERATIONS 

• The native soils are mapped as having low corrosion potential for concrete and moderate 

corrosion potential for steel. Sulfate testing should be performed on site soils prior to 

construction. 

• Unless sulfate test results indicate a soil profile presenting severe to very severe sulfate levels, 

Type II cement, a maximum water : binder ratio of 0.50, and a minimum 28-day compressive 

strength of 4,000 psi should be observed.  

STRUCTURAL PAVEMENT CONSIDERATIONS 

• Washoe County minimum asphalt sections for truck zones (4-inches plantmix bituminous 

pavement capping 8-inches of Type 2, Class B aggregate base for private streets) will be 

adequate where granular soil is encountered or where structural fill is incorporated beneath the 

base course section.  
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• Required concrete pavement sections for fire-truck access zones will likely be on the order of 

10-inches of Portland cement concrete pavement capping 8-inches of Aggregate Base. 

Reinforcement will be at the discretion of the structural engineer. 

SUMMARY 

We appreciate the opportunity to provide this due diligence geotechnical investigation. Please note that 

this document has been prepared based on published data, the described limited field exploration, and 

limited laboratory testing. Varying conditions, and conditions not yet identified, may come to light or 

may be encountered during development of a design-level geotechnical report. Please contact our office 

if you have any related questions.   

 

Sincerely, 

WOOD RODGERS, INCORPORATED 

 

 
 
 
 
 
Seth W. Barton, PE      Mischelle J. Smith, PE 
Engineer       Principal Engineer 
RE No. 029668        
Expires 12/31/24       
 

 
Attachments: 
 
Appendix A – Figures 
Figure 1: Vicinity Map 
Figure 2: Improvement Map and Approximate Exploration Locations  
Figure 3: Site Plan and Approximate Exploration Locations 
 

Appendix B – Field Exploration 

B-1a thru B-1e: Logs of Explorations 

B-2: Unified Soil Classification and Key to Soil Descriptions 

B-3: S-Wave ReMi Results 

 

Appendix C – Laboratory Testing Results 

 

Appendix D – ASCE 7 Hazards Report 
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FIELD EXPLORATION 
  



GB
1A

GB
1B

LEAN CLAY, (CL) medium stiff, dry, light brown, medium to high
plasticity

SILTY SAND, (SM) medium dense, dry, medium brown, nonplastic

SILT, (ML) very stiff, dry, light tan, orange mottling, low plasticity

SILTY SAND WITH GRAVEL AND COBBLES, (SM) very dense, dry,
light brown, nonplastic

~10% - 15% oversize 6" - 12" diameter
Visually estimated from stockpile 

Bottom of Test Pit at 12.0 Feet.

GROUND ELEVATION 4352 ft

LOGGED BY Seth Barton

EXCAVATION METHOD Komatsu PC 228 Excavator

EXCAVATION CONTRACTOR Joy Engineering GROUND WATER LEVELS:

CHECKED BY Mickey Smith

DATE STARTED 7/25/23 COMPLETED 7/25/23 TEST PIT SIZE 30 inches

NOTES: Elev: USGS 1 meter NV Reno Carson Urban Lidar 2017 B17

AT TIME OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AT END OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AFTER EXCAVATION --- NO FREE WATER ENCOUNTERED
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TEST PIT NUMBER TP-1

CLIENT Truckee Meadows Fire Protection District

PROJECT NUMBER 8754006

PROJECT NAME TMFPD Apple Fire Station

PROJECT LOCATION Washoe County, Nevada
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1361 Corporate Blvd
Reno NV 89521
Telephone:  775-823-4068
Fax:  775-823-4066

jbeadell
Text Box
Location: 39.55670, -119.56644



GB
2A

GB
2B

GB
2C

LEAN CLAY, (CL) medium stiff, dry, light brown, medium to high
plasticity
SILTY SAND, (SM) medium dense, slightly moist, medium brown,
nonplastic

SANDY SILT, (ML) very stiff, dry, light tan, low plasticity

Bottom of Test Pit at 13.0 Feet.

41.012.7

GROUND ELEVATION 4352 ft

LOGGED BY Seth Barton

EXCAVATION METHOD Komatsu PC 228 Excavator

EXCAVATION CONTRACTOR Joy Engineering GROUND WATER LEVELS:

CHECKED BY Mickey Smith

DATE STARTED 7/25/23 COMPLETED 7/25/23 TEST PIT SIZE 30 inches

NOTES: Elev: USGS 1 meter NV Reno Carson Urban Lidar 2017 B17

AT TIME OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AT END OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AFTER EXCAVATION --- NO FREE WATER ENCOUNTERED
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TEST PIT NUMBER TP-2

CLIENT Truckee Meadows Fire Protection District

PROJECT NUMBER 8754006

PROJECT NAME TMFPD Apple Fire Station

PROJECT LOCATION Washoe County, Nevada
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GB
3A

GB
3B

GB
3C

36 36

LEAN CLAY, (CL) medium stiff, dry, light brown, medium to high
plasticity

SILT WITH SAND, (ML) very stiff, dry, light tan, orange mottling, low
plasticity

SILTY SAND WITH GRAVEL AND COBBLES, (SM) very dense, dry,
light brown, nonplastic

~10% - 15% oversize 6" - 14" diameter
Visually estimated from stockpile  

Bottom of Test Pit at 13.0 Feet.

NPNP 78.78.1

GROUND ELEVATION 4353 ft

LOGGED BY Seth Barton

EXCAVATION METHOD Komatsu PC 228 Excavator

EXCAVATION CONTRACTOR Joy Engineering GROUND WATER LEVELS:

CHECKED BY Mickey Smith

DATE STARTED 7/25/23 COMPLETED 7/25/23 TEST PIT SIZE 30 inches

NOTES: Elev: USGS 1 meter NV Reno Carson Urban Lidar 2017 B17

AT TIME OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AT END OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AFTER EXCAVATION --- NO FREE WATER ENCOUNTERED
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TEST PIT NUMBER TP-3

CLIENT Truckee Meadows Fire Protection District

PROJECT NUMBER 8754006

PROJECT NAME TMFPD Apple Fire Station

PROJECT LOCATION Washoe County, Nevada
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GB
4A

GB
4B

GB
4C

38 35

LEAN CLAY, (CL) medium stiff, dry, light brown, medium to high
plasticity

SILT, (ML) very stiff, dry, light tan, orange mottling, low plasticity

SILTY SAND WITH GRAVEL, (SM) very dense, dry, medium brown,
nonplastic

SILTY SAND WITH GRAVEL AND COBBLES, (SM) very dense, dry,
light brown, nonplastic

~5% - 10% oversize 6" - 10" diameter
Visually estimated from stockpile  

Bottom of Test Pit at 12.0 Feet.

33 93.88.9

GROUND ELEVATION 4352 ft

LOGGED BY Seth Barton

EXCAVATION METHOD Komatsu PC 228 Excavator

EXCAVATION CONTRACTOR Joy Engineering GROUND WATER LEVELS:

CHECKED BY Mickey Smith

DATE STARTED 7/25/23 COMPLETED 7/25/23 TEST PIT SIZE 30 inches

NOTES: Elev: USGS 1 meter NV Reno Carson Urban Lidar 2017 B17

AT TIME OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AT END OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AFTER EXCAVATION --- NO FREE WATER ENCOUNTERED
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TEST PIT NUMBER TP-4

CLIENT Truckee Meadows Fire Protection District

PROJECT NUMBER 8754006

PROJECT NAME TMFPD Apple Fire Station

PROJECT LOCATION Washoe County, Nevada
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LEAN CLAY, (CL) medium stiff, dry, light brown, medium to high
plasticity
SILTY SAND, (SM) medium dense, dry, medium brown, nonplastic

SILT, (ML) very stiff, dry, light tan, orange mottling, low plasticity

SILTY SAND, (SM) very dense, dry, light brown, nonplastic

Bottom of Test Pit at 13.0 Feet.

GROUND ELEVATION 4353 ft

LOGGED BY Seth Barton

EXCAVATION METHOD Komatsu PC 228 Excavator

EXCAVATION CONTRACTOR Joy Engineering GROUND WATER LEVELS:

CHECKED BY Mickey Smith

DATE STARTED 7/25/23 COMPLETED 7/25/23 TEST PIT SIZE 30 inches

NOTES: Elev: USGS 1 meter NV Reno Carson Urban Lidar 2017 B17

AT TIME OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AT END OF EXCAVATION --- NO FREE WATER ENCOUNTERED

AFTER EXCAVATION --- NO FREE WATER ENCOUNTERED
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TEST PIT NUMBER TP-5

CLIENT Truckee Meadows Fire Protection District

PROJECT NUMBER 8754006

PROJECT NAME TMFPD Apple Fire Station

PROJECT LOCATION Washoe County, Nevada
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NOTE: Percentages are presented within soil description for soil horizon with laboratory tested soil samples.

MOSTLY 50% - 100% FINES (SILT OR CLAY) MINUS  NO. 200 SIEVE

LITTLE 15% - 20%           MEDIUM  SAND NO. 10 TO NO. 40
SOME 30% - 45%           FINE SAND NO. 40 TO NO. 200

TRACE Particles are present but est. < 5% SAND NO. 4 TO NO. 200
FEW 5% - 10%           COARSE SAND NO. 4 TO NO. 10

GRAVEL 3 IN. TO NO. 4 SIEVE
DESCRIPTION OF ESTIMATED PERCENTAGES OF 

GRAVEL, SAND, AND FINES

          COARSE GRAVEL 3 IN. TO 3/4 IN.
          FINE GRAVEL 3/4 IN. TO NO. 4 SIEVE

BOULDERS > 12 INCHES
LOW-MEDIUM 5 - 15 HIGH >25 COBBLES 3 to 12 Inches

MEDIUM 10-20
LOW < 10 MEDIUM-HIGH 15 - 25

PLASTICITY DESCRIPTIONS DEFINITIONS OF SOIL FRACTIONS
DESCRIPTION RANGE DESCRIPTION RANGE

SOIL COMPONENT PARTICLE SIZE RANGE
NONPLASTIC <5

0 - 2 VERY LOOSE 0 - 4

HARD 30 +
* The Standard Penetration Resistance (N) In blows per foot is obtained by 

the ASTM D1586 procedure using 2” O.D., 1 3/8” I.D. samplers.

LIQUID LIMIT (LL)

STIFF 9 - 15 DENSE 31 - 50
VERY STIFF 16 - 30 VERY DENSE 50 +

HIGHLY ORGANIC SOILS PT PEAT AND OTHER HIGHLY ORGANIC SOILS

P
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IT
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D

EX
 (
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I)

CONSISTENCY RELATIVE DENSITY
SILTS & SPT BLOW* SANDS &

SOFT 3 - 4 LOOSE 5 - 10
MEDIUM STIFF 5 - 8 MD DENSE 11 - 30

SPT BLOW*
CLAYS COUNTS (N) GRAVELS COUNTS (N)

VERY SOFT

SILT AND CLAY

LIQUID LIMIT GREATER THAN 50%

MH
INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE

SANDY OR SILTY SOLID, ELASTIC SILTS

CH INORGANIC CLAYS OR HIGH PLASTICITY, FAT CLAYS

OH ORGANIC SILTS OR CLAYS MEDIUM TO HIGH PLASTICITY
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SILT AND CLAY

LIQUID LIMIT 50% OR LESS

ML
INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR,

SILTS WITH SANDS AND GRAVELS

SAND                   
 MORE THAN HALF 

COARSE FRACTION IS 

SMALLER THAN NO. 4 

SIEVE

CLEAN SANDS WITH

LITTLE OR NO FINES

SW
WELL GRADED SANDS WITH OR WITHOUT GRAVEL,

LITTLE OR NO FINES

SP
POORLY GRADED SAND WITH OR WITHOUT GRAVEL,

LITTLE OR NO FINES

SANDS WITH OVER 

12% FINES

CL
INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY

CLAYS WITH SANDS AND GRAVELS, LEAN CLAYS

OL ORGANIC SILTS OR CLAYS OF LOW PLASTICITY

SM SILTY SANDS WITH OR WITHOUT GRAVEL

POORLY GRADED GRAVELS WITH OR WITHOUT SAND,

LITTLE OR NO FINES

GRAVELS WITH OVER 

12% FINES

GM SILTY GRAVELS, SILTY GRAVELS WITH SAND

GC CLAYEY GRAVELS, CLAYEY GRAVELS WITH SAND

MAJOR DIVISION TYPICAL NAMES
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SC CLAYEY SANDS WITH OR WITHOUT GRAVEL
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TMFPD APPLE FIRE STATION
PROJECT NO. 8754006

S-WAVE ReMi RESULTS B-3
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APPENDIX C   

LABORATORY TESTING RESULTS 
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CLIENT Truckee Meadows Fire Protection District

PROJECT NUMBER 8754006

PROJECT NAME TMFPD Apple Fire Station
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CLIENT Truckee Meadows Fire Protection District

PROJECT NUMBER 8754006

PROJECT NAME TMFPD Apple Fire Station

PROJECT LOCATION Washoe County, Nevada
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  APPENDIX D 
ASCE 7 HAZARDS REPOR T 



ASCE 7 Hazards Report
Address:
No Address at This Location

Standard: ASCE/SEI 7-16 Latitude: 39.5565

Risk Category: IV Longitude: -119.5663

Soil Class: C - Very Dense 
Soil and Soft Rock

Elevation: 4351.864851392217 ft 
(NAVD 88)

Page 1 of 3https://asce7hazardtool.online/ Fri Jul 28 2023

https://asce7hazardtool.online/


SS : 1.247

S1 : 0.433

Fa : 1.2

Fv : 1.5

SMS : 1.496

SM1 : 0.649

SDS : 0.997

SD1 : 0.433

TL : 6

PGA : 0.5

PGA M : 0.6

FPGA : 1.2

Ie : 1.5

Cv : 1.149

Seismic Design Category:

C - Very Dense Soil and Soft Rock

D
Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Data Accessed: Fri Jul 28 2023

Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Fri Jul 28 2023

https://asce7hazardtool.online/


The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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EXISTING CONDITIONS

EXISTING CONDITIONS
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